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            On Smash Bros.


            For the three people reading this who are not familiar with Smash Bros:


            Super Smash Bros. Ultimate is a video game made by Nintendo for their Switch portable console. The Smash Bros. games have long been esports fixtures, providing high-speed, tension-filled battles between two or more players. Within the game, various characters, chosen from a large roster of possible options (approaching 80 in the most recent version of the game), each controlled either by a human contestant or by an AI competitor, attack each other with a variety of combat movies, including punches, kicks, weapon attacks, leaping attacks, grabs, projectiles and other moves.


            Unlike in typical fighting games, the object of Smash is not to deplete an opponent’s energy bar, but to knock them off the board. Attacks that land don’t usually drain health, but increase a damage percentage figure. Despite being expressed as percent, these numbers can and often do go over 100%. The higher a fighter’s damage percent, the further attacks send them flying. At high percentages (150%+) most attacks will send a character careening through the sky, but it’s possible to score a “KO” even at low percent if the conditions are right. Attacks that knock a character off the platforms but not clear out of the arena may not necessarily be fatal: most characters have a “double jump” and special moves with aerial recovery properties, that can enable the character to propel themselves back out of the abyss at the bottom of the screen and back to the stage–provided the opponent doesn’t interfere with this process by jumping after them and attacking in the air, throwing objects, firing projectiles, et cetera.


            Instead of a simple side-view arena, Smash battlegrounds are little platforming worlds to themselves, often with platforms (some of them moving), major gimmicks, randomly-appearing items or even enemy character who show up to interfere with the battle. This has given Smash a reputation of being an excellent party game, but when you pare away all the distractions and randomness (which thankfully one can easily do) the series has gained a reputation as skill-based esports games par excellence. (This is not the place to bring up Brawl.)


            The challenge of knocking an opponent off the board, of keeping yourself in play, and the myriad of ways the game’s many characters do these things and interact with each other, these are the things that have put the Smash games among Nintendo’s biggest hits and most enduring series. Every Nintendo console since the N64 has seen a Smash release, with the most recent version, Super Smash Bros. Ultimate, being the best-selling yet.

         

         
            On Figure Players


            The previous iterations of the game, Super Smash Bros. for 3DS and Super Smash Bros. for Wii-U, introduced a new feature, support for Nintendo’s line of “amiibo” figures (stylized without a capital). amiibo are plastic representations of various characters from Nintendo’s games, and even some from other companies. Each amiibo contains an NFC chip and 540 bytes of non-volatile memory that various games can store data in. Smash Bros. uses this memory to save parameters of use to a machine learning, AI algorithm included in the game. These AIs are called “Figure Players, or FPs, by the game. The details of this algorithm are undocumented outside of Nintendo and are the subject of a lot of speculation by fans.


            Figure players can be fought against in their own mode, found in the Games & More menu from the main screen, but can also be loaded up in normal Smash game modes and used either as opponents or allies, or even taken into Online play or brought into Training. One quirk of figure players in these modes is that they get to bring in the benefit of their increased stats and skills into them, abilities a character can usually get only from equipping a Spirit Team, even if Spirits are turned off. This can make them rather overpowered; plus, as they increase in level they get additional damage and protection boosts.


            In the most recent version of the game, Smash Ultimate, these figure players received a significant upgrade. In addition to AI improvements, they can now be used in online battles, and in a game update they even got a special online mode devoted to them. Now your intrepid lumps of plastic can be sent off on a virtual journey of discovery and training on the internet. On each of these trips, of which each online account can participate in once a day, your figure player will participate in three online battles, of random type, against from one to three opponents selected from other figures on their own internet journeys. The game tracks the number of wins your figure has had over its career, and there’s a few special notifications from the game when you reach certain numbers of wins. Other than that, there’s not a great deal of reward for doing this, other than the satisfaction of raising a collectable toy that can kick ass.


            Well, it’s not like I ever needed much excuse to get involved with something.
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            Get enough amiibo together and you can run glorious 8-figure battles like this one.


            On My Own Obsession


            I bought my first amiibo for use with the Wii U game Splatoon. Splatoon used amiibo in a fairly desultory way, just as a way to unlock minor features. My figure (named “KidCthulhu”) didn’t get pulled out much. It gathered dust on a shelf for over a year.


            Upon Smash Ultimate’s release the Internet Journey feature had not yet been introduced. I got my first amiibo from a friend who had gotten a Link figure when the previous edition of Smash came out, the one that introduced figure battling to the series. Having tired of his little plastic ward it was bestowed upon me, making him what some might call “an enabler.” I registered the figure with my own version of Smash for Wii U, but I didn’t play that game much so I didn’t give Link much thought. It joined KidCthulhu on my shelf. Time passed.


            Smash Ultimate came out with its expanded figure player support, but no journeys. I converted my figure over to the new game and played with it a bit, but didn’t do that much. I had vague desires to try to create strange and fun figure players, to see how far the system could be bent, but as a wise being once said, “Earth certainly is full of things,” and there are many distractions in gaming on console and PC, so more time passed.


            During this time a Five Below opened in my town. For those not blessed with one of these stores, everything they sell is five dollars or less. Things that would be out of place on a Dollar Store fit in well in a Five Below, and they had an eclectic selection of amiibo figures. Each less than half the retail asking price of $12-16, I managed to get several figures: Kirby, Peach, Daisy, Wario, Ryu, Yoshi, and others. All of these characters are in Smash Ultimate, can be registered with the game and function as host to their own Figure Player. Interesting. But, not interesting enough.


            It was the internet journeys that got me hooked.


            
               [image: ]
            

            An illustration of the depths of my mania.


            You can send one figure player on a journey every 20 hours. The fights your uppity plastic person picks are random. You can have from one to three opponents, you might be put on a team with one of them against two others, it could be either a Time, Stock or Stamina battle, and it can be on any from a wide range of stages (although, not any stage: some maps, like the gigantic Great Cave Offensive, seem never to come up). One constant seems to be that all battles have items enabled, although that makes the outcomes even more random.


            Even with all that uncertainty, it’s not hard to build a figure player that does well. There are various things you can give your surrogate to improve their chances. Most of these things involve Spirits, the things the game gives you as rewards for progress in Adventure mode, and because of this you’ll probably have the best time building figure players if you’ve played through the World of Light Adventure Mode at least once–the difficulty doesn’t matter, and for sheer convenience’s sake one can do this on Very Easy level. Unlike fighting with Spirit Teams, that weird option that lets you equip your fighter with extra strength and special abilities in Adventure Mode and occasional option in Smash mode, giving Spirits to a figure player consumes them permanently, so it’s easy to run out. I got into a habit of scanning the Spirit Board and Vault Shop for rare and powerful Spirits, and checking the Collection Shops (unlocked in World of Light) for useful ones.


            It’s not all laurels and gold medals though. The process of training figures for success is rife with uncertainty. No one really knows how figures grow and learn, and there are a lot of counter-intuitive things about the process. Figures will go from being terrible to great and back to terrible again, and I’m not really sure why. Sometimes a figure who was doing very well will seem to come down with a malady I’ve come to refer to as “the Dumbs,” where they become listless and let themselves get attacked frequently. It’s also possible for a figure to get into a state where just about all they do is dodge or shield, to the exclusion of fighting back. But even worse are those times when a figure is actually highly optimized, and you just perceive that it’s doing badly. A figure who is fighting badly might just be in a momentary slump, and if you let the fight play out longer, will start doing better. The mysteriousness of the figure player improvement (or decay) process is one of the chief obstacles to creating effective fighters, enough that I had to invent my own yardstick, that I call Smash Quotient, or SQ, just to tell if my figures actually were improving or not.


            I can’t profess to have all the answers, despite spending months working on the problem. I’ve even researched and looked myself at the data structures on the amiibo itself and found some rather counter-intuitive things. I’ll tell you what I was able to learn, and what people on the internet have discovered (properly sourced of course). But the search for hard answers goes on.


            That leaves us with an even bigger question: why?

         

         
            Yeah, why?


            Beats me. Seemed like it’d be fun. Whatever the actual facts are, there’s something engaging about the idea of guiding a pretend being through the process of learning how to play a game well. You kind of get to anthropomorphizing them. They’re like a virtual pet with a chip on its shoulder. If that doesn’t appeal to you then there’s a lot of other things in Smash Ultimate to occupy you, it’s not really a huge part of the game.


            Actually there is one thing you can get out of it. I started out training with my amiibo Kirbs; I was already an okay Kirby player, but through the process of training it I got better. Then I moved on to a Peach called MurderGirl, and I remembered why I liked playing Peach back in Smash Melee. Then I moved on to Pixel Link, which I hadn’t really played since the original Smash on the Nintendo 64, and I’ve gotten really good at him. Not pro-level, but I can send out quite the formidable rain of projectiles if I say so myself.


            You can train these plastic imaginary friends and help them to get good at Smash Bros., but in the process, you’ll probably get in a lot of playing time yourself. In other words, you may think that you are training them, but actually, they are training you. And as you improve, you’ll help them to improve too. I’m not saying you’ll get seriously good yourself, but, anything non-random you do often, you get better at. Whatever you think the worth of getting better at Smash is, there you have a road to it. Have fun.


            


         
      
   

   
      
         
            On Training


            Getting Started: About Amiibo


            

            Of course this presumes you own a Switch and a copy of Super Smash Bros. Ultimate, preferably with the Fighter’s Pack (extra characters and extra spirits), at least one amiibo figure, and a Nintendo Online subscription. You can train them without the subscription, but you can't do internet fighting, which I think is a lot of the point.


            Amiibo you can get from a lot of places. Gamestops usually have a few on sale. Department store availability varies according to popularity and the whims of supply, but around here they tend to sell out. If you watch discount stores like Five Below, used game stores or consignment shops, you might find some for cheap. There is always Amazon. Prices range from $12-$16 new, usually. They’re substantial little plastic figures that are attached to a hard plastic base. Inside the base is an Near Field Communications, or NFC chip, which is the bit that stores data and communicates with your Switch.


            I say they’re made of plastic, but in fact there’s other kinds of amiibo. They made some Yoshi amiibo out of Yarn. There are some amiibo that take the form of paper cards. The bit that makes them an amiibo is the NFC chip. Those chips are cheap, so they build them into a variety of things.


            Still, not just any amiibo will do. At this writing all of the amiibo that Smash Ultimate can use are figures, not cards. And although you get a minor bonus if you scan any amiibo into Smash, the star use for these solid manifestations of the hording urge, use as figure players, is only available to amiibo figures of characters of one of the fighters in the game. It doesn’t have to be of the Smash Bros. series; any Mario figure can be used to host a Mario figure player, whether it’s from the Super Mario series or the Smash Bros series. To my knowledge, this is true of all amiibo.


            You might remember that the previous versions of Super Smash Bros., Super Smash Bros. for Wii U and Super Smash Bros. for 3DS, also called “Smash 4” or even sometimes “Sm4sh,” if frankly you can believe that, also had amiibo and figure player support. Maybe some of this information will apply to them too, but I make no guarantees. It had a different means of artificially improving your figures, involving feeding them equipment, and training worked differently as well. The new version of the game is compatible with all the figures as the two before, and a lot more too, but data on the amiibo created in Wii U or 3DS Smash must be converted in order to be used with Ultimate, and once you do so you’ll have to reset the figure, in one of the previous games, to use it with it again, which will erase all the play data. I suggest not downgrading like this, at least for the reason that "Sm4sh" doesn’t have internet journeys in it. (That's pronounced "Smfoursh," I believe)


            Nintendo games make use of amiibo in two ways. For many, just having the figure is enough. The game system “knows” which character and series the figure is from, and just scanning it in is enough to get its benefits. The Splatoon games are like this; so is Super Mario Maker on Wii U. This is a pretty shallow use, basically a physical form of DLC, an excuse to lock off features unless players buy something extra. Players seem to have picked up on this, judging from internet reaction, and so this use has been slowly vanishing. Its most egregious use was in the 3DS game Metroid: Samus Returns, where there was an entire difficulty level that was locked off to you unless you had bought a specific Samus amiibo. I notice that Samus shows up very rarely on internet journeys; both Dark and Zero Suit versions of the character tend to show up more.


            The other use makes better use of an amiibo’s most interesting property, its ability to store a small amount of data on the figure. This storage is extremely limited by current standards: USB thumb drives are starting to approach the terabyte range, and the Switch itself comes with 32 gigabytes of storage. An amiibo’s storage isn’t measured in tera- or gigabytes, or mega-, or even long-forgotten kilo-. An amiibo has 540 bytes of storage. That’s it! And not all of it is even available for a game’s use, for the hardware and the amiibo storage scheme each claim large portions of that memory. For use by games, only 220 bytes are available.


            Still, Nintendo has made interesting use of that memory. The Legend of Zelda: Twilight Princess on Wii U allows you to save a version of your character data to the Wolf Link figure, and then import that data into The Legend of Zelda: Breath of the Wild to get your own doggy version of Link that follows you around, with the amount of health you had managed to earn in the other game. The Switch remake of The Legend of Zelda: Link’s Awakening lets players create their own dungeon, save it to the proper figure, and take it to their friends’ Switches for them to play on their copies of the game. That’s kind of neat? And, of course, the Smash games use amiibo to store the progress, stats and training data of figure players.


            Only one game can use the memory on a figure at a time. Games that merely use them as unlocks don’t care about this, but if you want to store both a Link’s Awakening dungeon and a Smash Bros. fighter on the same figure, it won’t work.


            If I’ve gone into rather some detail about amiibo here, it’s because the feature, like a lot of Smash Ultimate’s features, is surprisingly poorly documented! The game comes with no manual, not even the online kind that came with 3DS, Wii and Wii U games. Smash is simple enough that a couple of tutorial videos, a few sentences of instructions, and some randomly-distributed hints that appear during loading screens is enough to teach you how to play and how the game works, and for the most part, they’re right, but the amiibo feature is greatly under-served by those scant hints.


            Awakening the Violent Friend in Your Figure


            Amiibo must be formatted for use with the game. You can do this either from the Switch’s System Settings menu or within Smash Bros. Ultimate itself. These options will walk you through the process the first time you scan them in. You’ll have to come up with a ten character name for your figure and have a Mii, which you should already have one of at least, to represent its owner. The name for what this produces in Smash Ultimate is “Figure Player,” or FP.


            Figure players begin life at Level 1. Because it’s a character in a Japanese game that you grow from humble beginnings, of course there’s a tacked-on experience system. I wonder if E. Gary Gygax ever knew the level-based growth concept he invented for Dungeons & Dragons would spread so far and wide?


            As a figure player fights, it develops in two different, fundamental ways. As it performs actions, invisibly, it gains experience points. These are never displayed within the game, but utilities people have developed to read and decrypt the data stored on the amiibo’s NFC chip have found the memory locations that store the experience total. Level 2 is earned at just 8 experience points, and will probably come early within the figure’s first fight. Level 50 comes at 3,912 experience, which usually takes an hour and a half or so.


            The exact role that level plays in the game is a bit mysterious, but one thing that is generally known is that figures gain attack and defense power as it increases. At Level 1 they only do 90% of the damage that character would normally do, and take 11% more damage; while at Level 50 they do 130% more and take one-third less damage. (Source) This is on top of all the other elements in Smash Ultimate’s ridiculously long damage calculation, which also considers Attack and Defense stats, “Stale Moves,” proximity, skills and other things. All of these complications make it truly difficult to figure out what the exact formulas are, so I’m inclined to trust the Smash Wiki on this matter.


            But Level doesn’t just increase damage. As a figure grows in level from 1 to 50, it gradually becomes a more active combatant. At level 1 it mostly just stands around and uses random moves. On its numerical ascent it moves faster, homes in on targets more quickly, uses attacks more often and more effectively, reacts to opponent actions much more readily, and experiences just a huge increase in general frisk.


            The origins of this substantial boost in pep are actually a bit mysterious. Using editing tools, one can easily increase a first-level figure up to L50 in one act, but if you then load that figure into the game, it still acts like a L1 figure! Similarly, if you edit a Level 50 figure back to Level 1, it will still behave like a L50 figure. Especially mystifying is the fact that a figures gain experience points and level even if you’ve turned their ability to learn off in the Customization menu, and become more energetic fighters, when they aren’t supposed to be. It’s almost as if there’s a second record of level in the amiibo’s memory, one that increases parallel to level even when Learning has been turned off. More on this phenomenon in a bit.


            The standard way to train a figure is to load it into a match (with Learning ON) against either a character played by you, a CPU opponent or another figure player (you can field up to eight in one fight!) and then proceed to beat out of it what the village elders have been known to call “the ever-loving tar.” This process will be very easy at first, and even if you’re only a middling Smasher you’ll handily win all your fights against it up until about level 35 or so. It might seem pointless, but there is a secret purpose for these easy early fights.


            As you fight the figure, the figure is observing you. It is noticing the moves you use, how you move around the playfield, and it’s also noticing which of its apparently-random moves connect, how effective they are, and particularly whenever one of them scores a KO, knocking you or the training partner(s) you supplied it off the stage. The precise details of its learning are woefully obscure, but it seems a safe bet to state that the figure is building a table of which moves are most effective in different situations.


            The opinion of many of the amiibo sages on the internet is that the early levels of a figure player’s career are spent “learning how to move,” and the higher levels are when it actually learns how to fight. I hate to dispute these things, and I have certainly been wrong in the past (on Twitter no less), but I disagree. I don’t think a figure’s development is “modal” in this way; I think a figure grows in pretty much the same way whatever its level is, I think it only appears to be learning how to operate in a Smashy universe from first principles because of that energizing effect it experiences as its level goes up. There will be more on this subject later on.


            Because the figure doesn’t fight back much in its early life, but sees a lot of attacking itself, it quickly develops a significantly attack-oriented behavior that often performs well. As it approaches Level 50, unless you’re quite good, you’ll find yourself, if you fight it yourself, starting to lose matches against it. Great! you might be thinking. And, why stop now? Why not just keep fighting it, over and over, and watch it get better and better and better, rapidly climbing the ladder of Smash Bros. godhood? I mean, the hint messages Smash Ultimate itself suggest that this is possible, and expected. Keep fighting! Keep growing stronger! Add add add! Plus plus plus!


            This, in fact, does not happen. Figure players have limits. Depending on how you train it, and perhaps random or chaotic factors, either sooner or later a wall will be reached in its improvement. And at that point, if you don’t turn Learning OFF, it will inevitably begin to decline in effectiveness. (How do I know this? How does one, for sure, that a figure is in decline? I cover that in the chapter on power testing.)


            What occurs then is, depending on your means of training, a cycle of decreases and increases. The specifics of why a figure goes into decline in the first place is uncertain. Sometimes, after significant training, a figure will come down with a frustrating ailment that I’ve come to call “The Dumbs.” Figures are prone to developing annoying and counterproductive habits, such as dodging and shielding in excess, running around beneath the platform the enemy is standing on, charging up smash attacks way more than is healthy, and refusing to pick up many, or even any, items. With more dedicated training battles and careful attention paid to how you fight, you can eventually remove these sabotaging behaviors, but it’s possible for it to return, or another one to arise, just as well.


            [image: murdergirl]


            The Amiibo screen for MurderGirl, one of my figures and an internet journey veteran.


            Performance Enhancers: Fludrocortisone for Figures


            There are other things you can do to improve your amiibo’s ability in battle besides training, although they have drawbacks. They all involve feeding them spirits. There are two kinds of these, Primary and Secondary. If you played the World of Light Adventure Mode, these are the same things you can equip on your fighter as you move through the game, a Primary Spirit giving you increases in attack and defense power and up to three skill slots, into which you can add Secondary Spirits, which give you extra abilities.


            Figures can be given these improvements as well, but there are a lot of differences with how they work. Unlike in Adventure Mode, giving a spirit to an amiibo is a permanent transaction. The spirit is removed from your inventory and you’re left just with the changes it’s made to your figure and a “base,” which can still be used in summoning other spirits later. Feeding a Primary Spirit to a figure increases its “stats.” There are only two of these, Attack and Defense, and without hacking (which I do not cover here) the highest they can get up to is a total of 5,000 points.


            Although these are the same stats that appear in World of Light and on the Spirit Board, it is possible that they mean something different for figure players. I had assumed, for a long time, that the effects would be the same for Spirit Teams, but user Bones “Bones” Malone at smashboards seems to think there may be a different effect. Here’s the thread where they report their findings, although I’m not sure I understand what they’re getting at, I figured I should report anyway.


            The rest of this assumes that Attack and Defense have the same effect as elsewhere in Smash Ultimate. There, Attack is a flat 2500 points per 100% damage bonus, and Defense is a greater effect, but one that goes down the more Defense a team has. A Defense of 2500 points reduces all damage taken to 40% normal, and one of 5000 reduces it to just 25% of normal. Source


            Primary Spirits will increase a figure’s total stats up to a maximum of 5,000 points; higher-level Primary Spirits have a greater effect, and a single Level 99 four-star, or even three-star spirit can often be enough to take it all the way to maximum. Once it’s total reaches 5,000, you can still feed it spirits to adjust its balance, between Attack and Defense. Secondary Spirits can do this too; every spirit has a certain tendency that it adjusts a figure’s stats towards. The Level Up screen reveals what the effect on a spirit’s stats will be before feeding it, but in all cases, once a spirit reaches 5,000 total points, any gains to one will be mirrored by losses to the other. From then on, a spirit that increases Defense by 500 will also reduce Attack by 500.


            Since Defense has a greater effect than Attack for the same number of points, in general it gives a figure a slight edge to favor Defense. But there’s a problem with that: the more biased a figure is towards either end of the Attack/Defense spectrum, the less able further spirit feeding is to push it further in that direction. A Defense-favoring spirit that adjusts 500 points towards Defense one time will adjust it by less the next, maybe 250 points or even less. Also, having a high Attack increases the usefulness of Attack Up skills, which I'll discuss in more detail later.


            Spirit Spotlight: Defense Favorers


            [image: spirit_cardboardbox]

            A few spirits that I’ve found useful for focusing a stat balance towards defense are Wrys, Fairy Bottle and Cardboard Box; all three are very likely to push even an already strongly Defense favoring spirit further in that direction, and all three can be bought with SP from the Collection shops unlocked by playing through World of Light.


            Spirit Spotlight: Absolutely Safe Capsule


            [image: spirit_absolutelysafecapsule]

            Special mention should be made of one particular Primary Spirit. If you get a figure up to 5,000 stat points total all in one go, then its balance will be that of the Primary Spirit you fed it. If you know of a four-star spirit with the exact balance you want, and you started at 0 stat points, you can just set it there by feeling that spirit. The Absolutely Safe Capsule is a monster at this; it’s the only Primary Spirit in the entire game with a stat balance completely tilted to either side. If the first Primary Spirit you feed is an A.S.C., it’ll end up with a balance of 0 Attack and 5,000 Defense. If that’s what you want, it’s the easiest way to get it.


            When you give a figure a Secondary Spirit, say to give it a skill, it’ll also adjust its stat balance. This can spoil the pristine glamor of a perfect Defense build. The way around that, if you care about such things, is to give it the skills first. A Secondary Spirit never increases a spirit’s stats, it can only adjust the balance between them, so give it the skills first, while it's at 0/0, and the A.S.C. last, and you’ll have the perfect Defense-max setup you’re looking for.


            Unfortunately, getting an A.S.C. isn’t so easy itself. It can only be obtained from the Summon menu, where it costs a Mr. Saturn spirit or base, and six miscellaneous Defense spirits or bases. And Mr. Saturn itself must be summoned with a Qbby (available both on the Spirit Board and in shops) and Specknose (from Spirit Board).


            Also, while Defense is more powerful than Attack, if your figure fights primarily in short matches, it can result in an unusual kind of problem. A high Defense and low Attack, if pitted against another figure with high Defense, can result in a case where, sometimes, it takes a while for either side to score a point. If the battle format is 2:30 time or less, it can reach a point where a battle ends at 0-0, no KOs scored. That then goes to Sudden Death, which for figures is akin to a coin flip, the fight going to the first figure that lands a solid hit. A touch of Attack won’t prevent that, but can help reduce its frequency.


            Skill Shots


            The other major way that spirits can help a figure is by giving it skills. These are the same skills that you can use yourself by equipping spirits in Adventure mode and from using Spirit Teams. When given to figures, the spirit becomes a permanent part of it, but consumes the spirit in the process. (It does leave behind a base, for use in summoning.) All figures have three skill slots. If you feed a Secondary Spirit to a figure, you can give it that spirit’s skill, taking up the same number of slots as it does on a Primary Spirit. Once on board, the skill remains until you remove it, which you can do by feeding it any Secondary Spirit and removing it on the Select Skills screen. Note that Primary Spirits, even if they have a skill (the game calls these skills “Traits”) can never give them to figures.


            Although the skills are the same as in World of Light, figures have a unique problem when given skills. The game doesn’t draw attention to this fact, but every skill slot filled on a figure reduces its maximum stats. The first skill slot filled reduces a figure’s stat cap by 300, taken half from Attack and half from Defense. The second slot lowers it by 200, and the third by another 300. So a figure with all three slots filled can only have a max of 4200 points.


            How much is that? Assuming that the effects of these stats are the same as elsewhere in the game, 4200 Attack is about one-ninth less damage than a 5000 Attack figure would do, which is small but significant. The principle here is clear: don’t give out skills without consideration, and give skills that have a clear and substantive impact, or else you’re just reducing a figure’s abilities for no reason.


            A complete list of these skills, which grows as Smash Ultimate receives updates, is available on the Smash Wiki’s Spirits page. As of this writing, Fighter’s Pack 1 has finished, but Fighter’s Pack 2 has only been announced, so we don’t yet know what skills will appear in the future. So, better skills than these may yet appear in the game.


            I’ve played a lot of internet journey fighting in the past few months, and I’ve seen a lot of skill layouts, and it’s obvious that this principle is not well understood by the casual Smash Ultimate figure fighting community. I’ve figures with abilities like Lava-Floor Immunity, which are either of occasional use or none at all in figure battling, Stamina Up skills that only come into play in some matches, or item equip skills that only matter at the very start of a match. These figures are mostly just made weaker with little compensating benefit.



            Of slightly more use are the Attack Up skills, a large body of possible options that each improve one particular area of a figure’s performance. Some examples: Foot Attack Up, Physical Attack Up, Weapon Attack Up, Projectile Attack Up, and so on. The Smash Wiki notes that most of these skills increase a figure’s damage by 10%. I note that that’s around what is lost from maximum Attack from filling a skill slot, but due to the way the game multiplies factor together, a figure with a high Attack score may receive substantive benefit from these skills. It could be considered a matter of opinion which is stronger, a high Attack figure with good Attack Up skills, or a high Defense figure.


            Note #1: If you add multiple copies of a skill to a figure, the power increases, but usually with a slight penalty. One Weapon Attack Up skill, for example, increases power by 10%, but the second increases it by only 8%, and the next after that by 6%.


            Note #2: The Special-Move Power Up skill is different from the others in that it only increases power by 5%. It’s a harder case to go with that over other attack up skills.


            Note #3: A few characters are fortunate in that the majority of their attacks come from one category. Some of the Fire Emblem guys and the various Links are primarily sword users, for instance, and so Weapon Attack Up is unusually good for them. Physical Attack Up is tailor made for Ryu, Ken and Terry. A few skills are very narrow in focus: PSI Attack Up is only of use to Ness and Lucas, even though you might expect it to help Mewtwo. Aura Attack Up is good in only two cases: Lucario’s moves, and for some reason Richter’s holy water. (Only Richter’s holy water! It doesn’t affect Simon’s!)


            The Big Five


            Five of the skills in Smash Ultimate are known to be much more powerful than the others. They’re so strong that some online figure fighting tournaments have outlawed them, in order to keep their metagame from devolving into those skills alone. In unrestricted formats, however, such as internet journey fighting, there are no limits, so if you’re looking to optimize your win rate there is not much reason to ignore them. These are they.
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            Super Armor and Slow Super Armor


            The only source of Super Armor is Gold Mario, a summon spirit, but it’s so worth it. A character with Super Armor simply doesn’t get knocked back or flinch unless it receives more than 132 “knockback units.” In practice, this means up to around 50-60% most attacks just don’t affect it. They add damage, but they don’t make you fly away, or even interrupt your own attacks. That’s pretty ludicrous!


            Note that this doesn’t stop a fighter from getting defeated, since nearly all attacks with KO potential happen at high damage, which will overwhelm the armor’s knockback protection. It’s still a solid buffer at the beginning of each stock where your plastic ward can attack with impunity.


            Slow Super Armor is a bit more available than Super Armor. Three different spirits provide it: Regigigas, Polar Bear and Walhart. It slows a character’s movement speed greatly but provides the same knockback defense, and at a cost of only two slots.
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            Great Autoheal and Autoheal


            The only way to get Great Autoheal is from a Celebi, which once in a while shows up on the Spirit Board. It’s worth farming them when they appear. Great Autoheal’s effect is kind of amazing: every five seconds, the fighter gets 5% damage back. Period. There’s a lot of healing skills, but none of the others (besides Great Autoheal’s lesser cousin Autoheal) are as universal in application. Some characters are helped more by these than others. Floaty types like Kirby and Peach can take five seconds just returning to the stage after a strong hit.


            Secondary to that is plain Autoheal, which still delivers a respectable 3% healing every five seconds for just two slots. It comes from Meloerra (Aria Forme), Elise and Roll. Because each percent of damage is harder to chip away, it tends to work best on Defense-favored figures.


            [image: spirit_halberd]

            Armor Knight


            Armor Knight, obtained from Halberd, is the only skill that definitely defeats the power decrease from filling skill slots. In exchange for two skill slots and slowing the character down (although not as much as from Slow Super Armor), the figure gains an 80% defense bonus and a 15% increase attack bonus. Wow!


            The biggest problem with Slow Super Armor and Armor Knight isn’t just their speed reduction, it’s that it also makes recovery that little bit harder, so falls happen more often. I think Armor Knight’s benefits more than outweigh that. But that’s just me.


            Purely as an aside, note that the Primary Spirit Black Knight has Armor Knight as a Trait. That’s useless to feed to a spirit, but you can put Black Knight on a spirit team that equips a Halberd on it two slots, giving it two copies of Armor Knight. A Spirit Team with those two is pretty ridiculous. Just saying. It doesn’t even get any slower, and the extra copies don’t decrease in power from being stacked! If friends ever challenge you to a Smash match, and they don't mind playing with Spirits on, it’s a good way to get a laugh in on them.


            A Few Others


            Unflinching Charged Smashes is a more situational version of Super Armor, its effect coming up much less often.


            KOs Heal Damage, from Metroid, Eggplant Wizard and Death, and which recovers 20% damage every time the fighter scores a point, is the closest non-tournament-restricted version of an Autoheal skill...


            ...except for the recent addition Critical-Health Healing Up Up, available only on the DLC spirit Sothis. It’s pretty monstrous in short matches: once per match, when a fighter reaches 100% damage (or 30 HP left in Stamina mode), it heals 100 damage! It’s three skill slots though; a little less costly is its reduced version, Critical Health Healing, available from Peach (Wedding) and Great Fairy. Still, it’s almost like carrying an extra stock into the fight.


            Two entertaining skills that have reasonable battle application are Impact Run and Instadrop. They actually give a fighter new attacks. Impact Run puts an aura around a character when they dash that hurts to opponents who touch it. Sometime the aura even interrupts opponent attacks and blocks projectiles. Impact Run is especially interesting in that stacking it doesn’t decrease its effectiveness with each additional copy borne. Instadrop is a similar aura that appears when a fighter fastfalls. It may be possible to train a figure to take advantage of this.


            The combination Item Autograb (on the DLC-only Phantom Thieves of Hearts) and Item Gravitation is interesting, but only if items are on in the rules. They always are in internet journey fights, and items tend to often play a big role in those. Gravitation brings items in and Autograb puts them directly in the fighter's hands, or mouth, in the case of Pikachu or Duck Hunt. It's difficult to speak universally of Smash character physiology.


            Double Final Smash is situational, but all internet journey fights can generate smash balls so it’s useful sometimes. Critical Fast Final Smash Meter Up Up (that’s a mouthful) is useful in non-journey fights that have the smash meter enabled; it means, when a character reaches high damage, its Smash Meter starts filling rapidly. No internet journey fights activate the Smash Meter, though.


            Of the Critical-Health family, which kick in at 80% damage or 30hp left (different from Critical-Health Healing, which happens at 100%/20hp), Critical-Health Attack Up is usually too late in a stock to be much effective, Critical-Health Defense delivers a 1.3 Defense bonus which may come in handy in forestalling the inevitable fall, Critical-Health Stats Up combines both and adds in a speed boost, and Critical-Health Stats Up Up (available on Aryll, Tortimer and Mother Fairy) is a boosted version of that.


            Then there’s the Trade-Off abilities, all of which start you off with 30% damage for each copy equipped. Trade-Off Attacks Up, Trade-Off Defense Up and Trade-Off Speed Up all deliver pretty big benefits. Trade-Off Ability Up combines all their effects in one skill (and thus a single 30% damage hit), but also reduces all their effects. The effects are still greater than plain old boost skills give you though. The Undamaged versions, by contrast, only work at 0% and so are pretty useless, and don’t even give as much effect.


            The Catch


            There is a trade-off with feeding figures spirits, and it’s quite a significant one. Every time you feed a spirit to a figure, it messes with its training data. That AI you’ve been trying to optimize into a ruthless and efficient KOer of fighters? It has now picked up a tendency. It could be good or it could be bad, but, the better a fighter it already was, the more likely it is that it is bad.


            We don’t know exactly how a figure AI is changed by eating spirits. My presumption is that it adds to the probability that certain actions will be taken. We do know that it affects its “personality,” the description the game attaches to a figure player’s behavior. For example, the Squid Sisters spirit pushes a figure towards the “Show-Off” personality. This means you might be able to train a figure player without actually playing against it with Learning ON, and that, by giving it the right spirits, you could make a fighter customized much to your liking. It is a ripe area for further research, but for the time being, it is mostly an annoyance.


            It is known, however, that the more training you give to a figure after feeding it a spirit, the less of an effect its behavior adjustment has. You either overwhelm, or overwrite, the tendency given to it by the spirit with its learned behavior. It’s one more reason it’s best to give a figure whatever stats and skills you want it to have as early in its career as possible.


            


         
      
   

   
      
         On Power Testing


         

         All of this stuff I’ve told you is what you need to know to get started with building effective fighters. It’s enough to get a figure to an acceptable win rate at internet journey fighting. It’s Pretty Good, capital-P, capital-G. That immediately puts you ahead of the majority of figure players doing journeys. What you do after this is what may make it great.


         Myself, I’m Pretty Good. I have an internet journey win rate of about 88%. The great trainers, who do online tournaments, put far more effort into this than I have. They might scoff at this advice. I can only offer what has worked for me, but my explorations, after a plethora of false starts, seems now to be pretty sound. At their core is something I call power testing.


         One of the chief difficulties of training Figure Players to fight better is measurement. What does it actually mean for a figure to be good? How do you know your training is working? And, how do you know if your figures are getting worse? Until you know, substantively, how good it is, all you can do is take Nintendo’s airy assurances that it’s getting better. Those assurances, by the way, are wrong.


         You might think it’s obvious how good of a fighter a Figure Player is. Watching it play, you might think, “oh, that one’s good” because it regularly beats you or your other figures, or “that one sucks” because it’s beaten by you or them. The problem with these observations is that they’re relative, they show you if a figure is better or worse than a human player or another figure, but it could just be that those opponents are just very good or bad themselves.


         What is more, the act of judging the quality of an AI by sight is susceptible to observation bias. Showy moves might seem powerful but actually have little damage-dealing or KO-collecting power. A character who gets hit a lot might seem bad, but if they keep recovering time and time again it might not actually matter, substantively, to their performance. It’s easy to think a figure is dominating, but lose track of its steadily increasing damage meter. How do you rate a character who gets lots of KOs but falls a lot too?


         There is a phenomenon with some Figure Players where, sometimes, they start playing very badly. They might get stuck in a mode where they mostly stand around, or air-dodge and roll a lot, or shield very often, or some mixture of these things. “The Dumbs.” But sometimes I’ve noticed is that a figure that seems to have come down with The Dumbs is actually not playing badly, overall. It’s over-defense state might actually be benefiting it; after all, it’s not getting hit much.


         How do you tell, then, if a Figure Player is actually playing well? I came up with a solution to these issues, one that I call power testing. It is not a perfect solution; it is situational, only captures a part (although a substantial part) of an amiibo’s performance, might mis-measure a bit with some characters, and has a substantial random factor, but nevertheless it is something I, and you, can use to put a number to a figure player’s performance, and that gives you a way to tell if your training is paying off. Again, it isn’t perfect, and each test will take a good 40 minutes out of your day, but it’s the best I’ve come up with. (Note: Close to the deadline another problem with it came up. I'll talk about that at the end of the section.)


         
            How to Power Test: Step 1


            Take the amiibo bearing the figure player you want to test and load it into Smash Ultimate. (The principle should work with Smash 4, for Wii U and 3DS, too, but I have not tested it. This book does not cover those games.) Go into its Customization screen and turn Learning OFF. One principle of measuring a thing is try to limit how much it changes while it’s being measured. We don’t actually entirely know how much an amiibo changes while it’s playing with Learning OFF; we know it can gain experience points and levels, and this plays a major role in how actively it plays. It even directly affects the damage it does: people experimenting with amiibo fighters have noticed that a L1 figure does and takes 90% of the damage as a normal opponent, and a L50 figure does and takes 130%, and this is before any of the several other factors that affects the damage of a Figure Player is added in. For this reason it’s best only to test figures who are already at Level 50.


            Go into the Smash menu (either from the Smash menu or the Smash item on the amiibo screen) and create a ruleset with these properties: Battlefield Only, Time game, 36 minutes, 1 win, CPU Level 9, NO Items, Smash Meter OFF, and Spirits ON. If you like you can make it a Timed Stock battle, so you can keep track of the number of lives left for each character during the fight and thus get a sense of how well your fighter is doing (the score display is not necessarily good indication for this purpose); if you do, I suggest making the number of lives 99, since if the battle ends early it will harm the results. For variety I like to set it up to pick a random stage with its Battlefield variant, but it’s been noted that a few stages (those with flat 2D characters) don’t play identically in this style. I think the difference, in this case, is too little to matter. Creating the ruleset only needs to be done once. Name the new ruleset Power Testing.


            You might be wondering, why 36 minutes? Good question. Even if you do as little as possible to eliminate random elements, the Smash AI, and even some character abilities, have randomness built into them. Sometimes a figure will get a lucky streak and get multiple KOs in a row; sometimes the AI will mess up and fail to make an easy recovery; sometimes a fighter gets off a spike or footstool over the abyss; sometimes Peach pulls out a Bob-omb. The only way to control for the effects of randomness is by more and/or longer trials. They cannot be eliminated entirely, but the effects of random factors, over time and repeated tests, can be statistically reduced down towards their average influence on the game, and experience suggests that 36 minutes is a good trade-off between time and accuracy.

         

         
            Step 2: Evening the Playfield


            If you feed your figures Spirits to give them improved statistics and skills, then congratulations! You probably care about whether you win or not, and a competitive spirit is laudable. However, it does make power testing a little harder. This power testing method works better if outside factors are as even as possible between combatants. Lopsided fights tend to result in very low or high scores compared to fights that come out evenly. And, the main purpose of power testing is to gauge the worth of a figure’s training, not its level, stats or skills, so we try to cancel out those factors as far as we are able. As I noted, this is not a perfect system, but it is acceptable so long as we don’t compare the results of “unmodified” figures with those of those that have been fed Spirits.


            So, go under the Adventure screen and go to the Create Team screen. Your job here is to create three teams: an Attack-type team, a Shield-type team and a Grab-type team, each consisting only of a Primary Spirit with a Power of 5,000. Luckily, if you’ve built them up to Level 99, each Type has a spirit with a power of exactly 5,000:


            
               	Attack: Panther Caroso (3275 Attack/1725 Defense)


               	Shield: Porygon (2500/2500)


               	Grab: T. Hawk (2650/2350)

            


            I name these teams 5000 RED, 5000 BLUE and 5000 GREEN, respectively. For Shield, the stat balance for Porygon is an exact split 2500/2500, which is convenient. For the others, especially Panther Caroso, Attack is a bit lopsided, and does affect results, but so long as the Spirit has 5,000 points the difference should not be great.


            Note that these teams should not have any skills. This is to help keep comparisons between fighters roughly equal. Also, for figure players, adding a skill lowers its maximum stats by a small but significant amount that generally balances out its advantage (with some significant exceptions); this doesn’t happen with Spirit Teams, so giving them skills adds an uncompensated-for advantage to the CPU player.

         

         
            Step 3: Training Mario


            It’s time to introduce the star of our testing program: Training Mario.


            Training Mario is my name for a Level 9 CPU-played Mario. Mario is as close to neutral of an opponent as Smash Ultimate offers. It’s been noted that Mario is, in as varied and weird a character roster as Smash games have, as middle-of-the-road as they come. All the other characters are designed using Mario as a base. His weight in Ultimate is 98, very close to the 100 yardstick that Smash is designed around.


            Mario has an average jump, average attacks and average speed. And Mario is a flexible fighter with a varied moveset. He’s got a projectile, can reflect projectiles, and has a meteor and a charge-up attack. He’s quick and not underpowered, and CPU Mario’s combo game is quite strong. That’s to say, he has a little bit of everything in his abilities, and the CPU tends to make good use of all of it.


            When I started looking for ways to objectively test figure AI, I started with Bowser, and I also tried increasing his staying power, so a figure would need more damage to score a point. But after some testing I came to realize that this was biasing the tests, both in favor of characters who could deal damage to a large opponent, and also to heavier characters, since Bowser has fairly quick moves that can KO lightweights at fairly low percents. Picking Mario as the opponent is meant to try to even out as many of these aspects of the game as possible. It is recognized that that, itself, is a form of bias, but there is bias in picking any character. The only way around it is to do multiple fights, with multiple characters, and combine the results. I’ve considered the best way to do that, but for the time being, I’m picking Mario as the best choice.


            Also, when I started doing this, I tried using 12, then 30 minute matches. Due to all the randomness, they were a bit less accurate than 36 minutes. I also didn’t go up to 99 lives, which also hurt accuracy a bit. The chart later in this chapter, which lists SQs for all the L9 CPU opponents, were mostly done with the 30-minute version of the rules, and 36 stock. The results are still good, just a little less accurate. If you really cared for the most accurate results you’d use 99-minute matches, or even an infinite-time match limited by stock. Myself, I think 36 minutes is still a very long time to be doing something like this.

         

         
            Step 4: Run the Trial


            Use the ruleset you created to run a one-on-one fight between your character, with Learning OFF, and Mario at CPU Level 9. If the character has no stats, then don’t give Mario any spirits; if it does, then give Mario the 5,000-point Spirit Team matching your figure’s type; if its type is Neutral, then give Mario the Shield-type team, since Porygon has the most balanced stats.


            The match is 36 minutes long, so you’ll probably want to do something else while it runs. It’s important not to end it early; you might think you see where it’s going, and most of the time you’re right, but it’s important to let the entire test play out. Not only does this help balance out random good/bad starts, It's possible that CPU Mario's AI adjusts while it plays, and this allows it to settle or present a representative variety.


            When you’re done, bring out a calculator app. Add Mario’s falls to Mario’s self destructs. Add your figure’s falls to its self destructs. Then, divide the first value by the second value, and multiply the result by 100. This is your figure’s Smash Quotient, or SQ. For example, if Mario died 17 times, and your figure died 13 times, then your figure’s current SQ is (17/13) x 100, or about 130.8. (I usually round to the nearest tenth.)


            Like IQ, Smash Quotients are scaled so 100 is the baseline, that is, Training Mario falls as often as he KOs. But not all characters are average. Heavyweights, I’ve found, tend to have higher SQ’s across the board, and lightweights have lesser SQs. This doesn’t mean that heavier characters are “better,” it means that a CPU opponent, which doesn’t have the capacity for reading and exploiting an opponent that a human does, has an easier time playing them. The fact that tournament character tier lists don’t match my chart should indicate that an expert human can make mincemeat of Smash’s CPU.


            [image: mariokiller]


            Simon deploys his family's other sacred whip, Mariokiller

         

         
            Drawbacks


            What are the problems with this system? They are many, I admit. This is a makeshift solution to a difficult problem, and frankly I’m amazed it works as well as it does. In general, I’ve found that power testing in this way produces an SQ within 25 points +/- of its real value. That is to say, if you suppose that there is a number out there that represents a Figure Player’s true power relative to others, and it is scaled to 100 points = average, then the score you get this way will probably be within 25 points of it. Like how polls have margins of error, it could be outside that range, the randomness ensures that’s always a possibility, but it’s good enough, I find, to work with.


            A possible 25-point difference is actually quite large; it means a spread of 50 points, but that is because I have erred on the side of caution with my estimate; the actual difference is usually around half of that.


            There are other drawbacks. While you can generally compare the performance of different amiibo and characters against each other with this system, the fact is that Mario, while as close to what Smash offers as a neutral opponent, does have characters that typically perform better against him. Also, item use, a major part of internet journey battling, is not measured by this system. We don’t even try, it's just too chaotic. The ruleset I use always uses Battlefield; originally I also randomly included Omega/Final Destination stages, but for more consistent scoring I switched to always using Battlefield, which is its own weight on the results.


            One problem with my scoring is, it doesn’t give good results for very lopsided or high-scoring matches (see down below). Until the fighter being tested loses its first stock SQ is actually undefined or infinite, since it would be a division by zero. This could be solved by adding one to both values before dividing; I don’t do this because the chances of getting through a 36 minute match without taking a fall are slim anyway.


            Another problem is that this kind of power testing doesn’t take into account the limited length of most Smash battles, especially internet journey fights. A very defense-focused figure can turtle up and allow few falls, and so increase the value of each of the KOs it scores, but in a journey match fights like that have a high chance of going to Sudden Death.
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         Cuisinart does particularly well in tests.


         
            To summarize


            
               	Turn Learning OFF.


               	Set up a ruleset for Battlefield (it’s generally okay to set it up for random Battlefield-style boards, I think), Time of 36 minutes, with Spirits ON, Smash Meter OFF and Items OFF.


               	Set up a 1-on-1 match with a L9 CPU Mario with a Spirit Team of equivalent stats. If your figure has not been fed spirits to increase its Attack and Defense, then don’t give it a Spirit Team; if it has (likely to its maximum), then give Mario a 5,000-point team of the same Type, or as close as you can get. Don’t give Mario any Skills.


               	Set it going and wait for the fight to finish.


               	Get out a calculator. Add the number of Mario's falls and self-destructs, and divided that by your figure's falls + self-destructs. This is a measurement of your figure’s Smash Quotient (SQ).

            

         

         
            A Personal Note


            The terms “Smash Quotient” and “SQ” are chosen for humor and out of a spirit of play. They are, of course, references to the concept of “Intelligence Quotient,” or “IQ.”


            Their use is not intended to imply support or acceptance of the practice of intelligence testing, at least in that form. It is my opinion that IQ is an outdated notion, at best reductive and misapplied, at worst, a way to look down on people and feel superior to others, and a tool for eugenicists and racists. Intelligence is not reducible to a number. What is considered “intelligence” is often meta-knowledge and computational ability. Meta-knowledge, “knowing how to know,” can be learned; computational ability takes many forms, most of which are not testable, and anyway is overrated. That’s why we have computers, after all.


            There is maybe some irony in the fact that I invented a method to rate AIs when I’m against its use as a way to rate people. Yet AIs are just computer programs, and I am measuring their fitness at a defined task, that of playing Smash Ultimate. These AIs were made for that task; people were not made for any purpose. Please do not treat them as if they were.


            What Does This Give You?


            When you've finished a training session with your figure, turn its learning OFF and set it up in a 36 minute power test while you hit the showers and replenish electrolytes. When it's done, compare its new SQ with the last value it achieved. If it's higher, then great, save the data out to the figure and go on about your day. If it's lower, then don't save. When it's time to exit the amibo menu, hit the B button. It'll warn you that if you exit you'll lose all the "progress" your character has made, but that's the whole point. Maybe next time your figure will learn better.


            If you're using a method of backing up your figures such as a Datel PowerSaves then you can do a wide range of training experiments, figure out the SQs after each, and keep an array of snapshots of your figure on your PC. When it comes time to actually fight, just restore the highest-SQ snapshot. Note that the game's total of your figure's internet journey victories is saved to the figure, so if you restore over your current data your figure's victory count will be reset as well.

         

         
            Extra: Relative CPU Strengths


            One thing about this style of power testing is that we can apply it to other CPU fighters and get a relative sense of the strengths of each character when AI-controlled. If you are all geared up to try this, you don’t have to bother: I’ve already done it for you.


            
               [image: ]


               Figure: Relative SQs of each character. By the way, each of these numbers represents a half-hour of my time. We all must make sacrifices for the sake of Science.
            

            Notes for the above: most of this was done under version 6.0 of the game, and so doesn’t reflect character and AI changes made in versions since then (except for Byleth, who was introduced under 7.0). To save time (it took ages even with the fights I did run), echo fighters are lumped together. Of course, power testing is necessarily imprecise, and the +/- 25 point leeway for error should be considered. I used an earlier version of the power testing ruleset for these, which ended after 30 minutes, had a lower stock cap, and didn’t include SDs for most of these, but I judge these differences to be minor. A few characters (notably King Dedede) had multiple sessions with their scores added together to get better accuracy. The Mii characters were each done with largely arbitrary movesets, based on whoever I happened to have lying around my Mii roster. And, of course, what might be easy for a CPU character playing against another AI might be difficult for a human and vice versa; this should not be taken as a substitute for tournament-level power judging or tier lists.


            An Additional Issue


            As the book was nearing completion an additional issue came up. I decided to try building a Link that was Attack-focused instead of Defense. It seems, when an Attack stat is very high, taking a situational attack-increasing skill can provide substantive improvement that overcomes the loss from reduced stats. I trained my spare Link figure from Level 1 to Level 31 personally, over six three-minute matches, with Learning ON, being absolutely ruthless with it. Remember how, in comic books, Doomsday was created by a mad scientist on an alien planet by cloning a baby over and over, throwing it to the space wolves, then doing it again, supposedly since the cells had some kind of memory of their trauma? Well that's what it felt like to me. I've gotten pretty good at Link, and a low level figure doesn't provide much resistance. But before I trained it, I gave it a high Attack and the skills Armor Knight and Weapon Attack Up.


            At Level 31, I turned Learning OFF and let it grow to L50 from CPU fights. Then, I raised its Attack even more: I fed it a couple of Dragoon spirits, which favor Attack highly. That got its personality up to the rarely-seen Lively. Huh. And then, to help offset the effect of those spirits, I trained it myself for a couple more matches and found that I couldn't easily beat it. So, I decided to power test it. 275! The highest SQ seen before, out of a lot of tests, was 272!


            Testing in internet journey fights confirms that this Link, which I have named Cuisinart, is a beast. All that Attack means it can demolish foes, in some situations, in as little as a dozen hits. It loves dash and quick Smash attacks, which charge up faster when a fighter has high Attack.


            But, a bit suspicious of its score, I did a few more tests, and got scores ranging from 205 to 275, which is wider than the expected margin of error. I believe the reason is that Cuisinart's huge attack power gets it very high KO rates; in a 36 minute battle, he averages nearly 42 KOs whereas Defense-major figures of mine are doing very well to get in the high 20s. All while allowing from 15-18 falls (one test of the 19[!] I did, he fell 20 times; maybe he was distracted). Taking one more fall, at these scores, can change a resulting SQ by 14 points or more, which is more effect from randomness than I had accounted for. (For the math people, one unit of standard deviation from my data is 24.6, around an average SQ of 247.4.)


            It goes to show: science is hard, experimenters must be diligent, and measuring systems can reveal as much or more about the measurer than the measured. I'm working on a new system that might take into account more values. Sports players get measured on many axes, intended to put numerical weight between multiple strengths and weaknesses. Smash games provide a bevy of statistics on the Results screen after a match. Nothing I've found is as all-encompassing than raw SQ, but statistics such as total damage done and the number of attacks that connected might play a role, either by themselves or in composite stats. Let us herald in the brave new era of Moneysmash.


            [image: dataspreadsheet]


             

            Spreadsheets are enablers of obsessive mathematical behavior. Ask me how I know.


            

            


            

         
      
   

   
      
         Amiibo Learning


         

         For whatever virtues or faults the Smash Ultimate amiibo AI system has, it’s still remarkable for what it does. A machine learning system that appears to pick up how to play the game as you play against it, sometimes eventually becoming capable of playing better than its trainer. It’s an awesome idea. It’s also, largely, bunk.


         Let me be precise about what I mean by that. The core of the fun of Smash figure training is trying to teach an imagined fighter how to play, in the way a coach might help an athlete. According to the information provided by the game and its promotional materials, a figure improves as it fights. It also improves when you feed it “Spirits,” special collectables provided by the game in its many modes. It’s easy to imagine, under the hood, an AI routine that watches how its opponents operate and, as it collects a body of data to reason from, piecing together how to be an effective fighter.


         Now, speaking from a development standpoint, this is a difficult program to write. If done honestly it would be a notable achievement, a program that could learn to play a fighting game. Such a system would be intrinsically interesting to observe and study. Perhaps predictably, while there is an element of this in Smash Ultimate’s amiibo training, it is easily overwhelmed by chaos (deterministic elements that are varied and uncertain enough that they might as well be random), and the various artificial variables it lays atop the system.


         I sound pretty confident there, and I am, but at this point I must admit, I have not disassembled the code that runs Smash’s amiibo functionality. I have no hard evidence of how the system works under the hood. Some people (see Sources) have, through careful observation, deduced some of the math that runs the game, such as the damage done by attacks and the amount of knockback characters take upon getting hit. But once you get into the weeds of what exactly an AI fighter decides to do moment to moment you quickly emerge into a forest of speculation.


         What follows is a mixture of internet sources and my own obsessive observation, pieced together using some of my own design knowledge and many hours of observing figure players fight. If I were to try to recreate Smash Ultimate’s CPU player in all respects, this is how I would do it, which I presume would match with how Sora/Namco/Nintendo’s programmers did it. There is no guarantee this is how they did it, but I would give it good odds.


         
            How The CPU Opponent Works


            At the core of an amiibo’s fighting style is the CPU AI used throughout the rest of the game. In normal play this algorithm is gradated into levels one through nine. A Level One player walks around slowly and may, or may not, decide to use a random attack if it’s near an opponent. A Level Nine player is very active, tends to dash everywhere, attacks almost immediately when it has an opportunity, and frequently air-dodges, rolls, shields and perfect shields. Perfect shields, in particular, are an often-derided element of the high-level computer player, since the system can pull them out almost on a whim, basically saying, “Sorry, that attack just didn’t work, now I get to hit you.”


            A Level Nine CPU isn’t infallible though. It is a good challenge for a casual player, but Smash pros will still make short work of it. Part of the problem with a L9 CPU is that it’s still pretty random, not always using the best attacks in each situation.


            Now for a moment, consider the difficulties of writing a general-purpose bot player for a game as complex as Super Smash Bros. Ultimate. The game has come a long way from its first version, the original Super Smash Bros. back on the Nintendo 64. Smash 1 had twelve characters. Smash Ultimate has nearly 80. After its announced second wave of DLC, it will have more than that. And that’s not even counting the three categories of Mii characters, which each have 256 (4x4x4x4) possible movesets.


            Eighty characters! Even discarding the multiple “echo fighters” and other characters that are close copies of each other–like, many of the Fire Emblem swordspeople play similarly, Ness and Lucas are similar, and Ganondorf is much like a slower and stronger Captain Falcon– it is amazing that the game’s engine can handle so much variation. And while some characters play similarly, others play very differently. Link and Mega Man have multiple different projectiles; Yoshi only has one midair jump, but Kirby and Jigglypuff can float through the air effortlessly; Kirby can copy one move from any other character; Peach and Daisy can hover; Simon and Richter have normal attacks that strike at a distance; Ness and Lucas have funky saves, and several characters have tether recoveries; Ryu, Ken and Terry play a lot like their classic fighting game incarnations; Banjo and Kazooie have a special “mode”; Little Mac is deadly on the ground but nearly worthless in the air; lots of characters have unique resources they must manage, such as Inkling’s ink level and Hero’s magic points; and so on, almost endlessly. Writing a single algorithm that can handle all those options, many without comparison, would be daunting.


            This is why it’s my opinion that Smash Ultimate’s CPU player, which forms the basis of its amiibo player, has a “base” program that covers the basics of what a character must be able to do: walk, run, jump, approach opponents, use attacks, shield and dodge. And then each character has the extra bits, the elements that make that character different, implemented as special routines.


            It is likely that what an AI decides to do is based on its situation. There seem to be a good number of these: Is the opponent close or far away? Is it in line for being hit with a projectile? Is the fighter airborne? Is it under attack? Is it about to be hit by a projectile? Each of these is an aspect of the figure’s AI where it must decide what is the appropriate action to take.

         

         
            Basic Instinct


            Most importantly, is it over the abyss and needing to recover? Recovery is a special case, because every character has its own unique recovery moves. Writing a general-purpose recovery routine for 80 characters would be a Herculean task, so it seems likely that each character has its own custom-written routines that tells it how to recover wherever it is. There seems to be little room for variation in this routine. See for yourself: even brain-dead CPU Level 1 fighters, when knocked off the stage, still know how to recovery until their feet reach solid ground again. Similarly, if there’s a significant flaw in the CPU’s recovery algorithm it will fall prey to it pretty often, whether it’s a complete dufus or a highly-trained Figure Player. It seems that no amount of training will get Peach to stop opening her umbrella when facing the wrong direction and then, doomed, floating slowly off the board. And Yoshi is the only character whose Up+B move is of no recovery value, but that doesn’t stop them from trying to use it if they’ve already flutter-jumped when trying to recover.


            There are many more special cases. Many characters have unique Final Smashes that require special handling. As I describe later, I’ve taken the “training data” of a highly-trained Link and put it into a Peach amiibo. It recovered like a Peach and not a Link, and it also used Final Smashes like a Peach. Link and Peach have very different Final Smashes: Link’s whiffs entirely unless he is on the same horizontal line as the opponent, while Peach’s can be used pretty much anywhere. Yet, this Link-in-Peach’s-body, when it broke a Smash Ball, didn’t try to get on the same line as its opponent but used it almost immediately, as normal Peaches do. Using Final Smashes, then, seems like it has got to be a special cased, character specific thing. We might consider these character-specific aspects of a figure player’s behavior instinctual, because they relate to the character and not the variable AI.


            Then there are items. (To hardcore players, I should explain. There are these things in the game called items. They are often hilarious and a lot of fun, but they are an added source of randomness. You’ve probably never seen them, but CPU players know how to use them.) Items are also special cases, but instead of being character specific, they are item specific. When a CPU player picks up an item, it ceases to play, for the most part, as its character, and switches to a mode specific to that item. Writing specific routines for every combination of item and character would be a combinatorial nightmare, and some items impose unique control limitations anyway. Hammers in particular require special handling, both in usage and in knowing how to discard one if knocked off the board. Melee weapons may be an exception to this rule, since they are still used in much the same manner as a character’s normal attacks.


            But one thing that is still in the domain of the standard AI is when to chase down and whether to pick an item up or not. CPU players are avid collectors of items if they are nearby, but it is depressingly common for an amiibo fighter to get out of the habit of picking up items at all. And they seem able to prioritize between different types: a figure that picks up Assist Trophies and Pokeballs can decide that Dragoon and Daybreak pieces are beneath its dignity.


            Finally, there are some aspects that are unique or shared among a very small number of characters. Inklings have to refill their ink tanks, Heroes have to decide which of their many randomized spells to use, the Pokemon Trainer must decide when to switch fighters, and so on. Even though these situations occur “from neutral,” figure players still must decide when to use them. This, I believe, must also be a custom portion of the character’s routine, and not something that can be influenced by training, except possibly through opportunity cost, where another act is so recommended by its AI weighing that it crowds out the built-in behavior. At least, that’s usually the case.

         

         
            Storage Limits


            Why do I think this? It’s a matter of space. A figure doesn’t have a very big brain. I’ll talk more about this in the Brain Surgery section, but amiibo only have 540 bytes of storage, and the amount devoted to a figure’s AI tendencies, referred to by experimenters as the training block, is a scant 58 bytes.


            I do not know what the purposes of these bytes are. People have tried monkeying around with the data, as have I, and we still don’t know how to connect the various bits in the figure’s brain to the outputs that appear in the game. But whatever scheme is used to store the figure player data on the NFC chip, it can’t escape basic information theory. 58 bytes is terrifically small. It can be that small because, as we’ve seen, a lot of the figure’s AI comes from the CPU AI, which does a lot of lifting for it.


            Whatever is left seems to relate to which moves tend to be used at a given time. It is possible to train a figure to use a specific move in a certain instance with fairly high specificity. I have a Link who, rather endearingly, loves to use Up Smashes almost every time an opponent approaches it from above, and after hundreds of fights still has kept this habit up. I’ve seen it use this effective juggling move over twenty times in a row. It’s a very effective move overall (since it consists of three distinct strokes an air dodge won’t avoid the whole move, and falling opponents can’t shield), which may explain why it’s become so fond of it, but it does, occasionally, use a different move. I chalk this up to other moves having a small statistical chance of being used.


            For each situation, the figure likely has a structure for how frequently to use each action (this might be just relevant actions). This could be reversed, stored move-major and situation-minor, but I feel strongly that something like this must be in place. Still, research continues.

         

         
            Figuring Figures


            While the learning and action usage storage are the most mysterious, and most interesting, aspects of a figure’s data, there are several other important elements outside the dark crannies of the training block.


            
               Interesting thing to try. Take a completely untrained amiibo (I call these “Fresh”), go under the Customize menu and turn Learning OFF, then put it into a fight. Contrary to what you might expect, it will get better over time. It still gains experience levels as it goes, and as it does so, it becomes noticeably more active.


               This is a form of fake improvement. The game purposely turns down a figure's AI at first, and increases it as level goes up. It is simulated advancement. There is a variable internal to the AI that determines how active the fighter is, and as the figure player increases in level, this improves, allowing the figure to be more active and reactive. It’s quite similar to the process of how CPU players improve if you increase their CPU Level from 1 to 9.


               How do characters gain levels? It turns out there’s a hidden experience point system. A couple of bytes of the 220 devoted to the use of Smash Ultimate keep track of an experience score, one that is never reported to the player by the game. As the figure does things in the game, regardless of whether Learning is turned ON or not, this value increases. Level 2 comes at just eight experience points; maximum level of 50 comes at 3,912 experience.


               There are three counter-intuitive things about this improvement, though:


               
                  	It’s not just improvement in how active the figure player is. An FP at L50 actually does more damage with its hits than a L1 character. This is just one of a few ways Smash Ultimate puts its thumb on the scales when fighting a figure player.



                  	Regardless of this, if you go into an editor (see the chapter on Brain Surgery) and and manually hack the figure’s level to 50, it does not suddenly begin fighting like a L50 figure. It will still fight like a L1 character! And if you take a L50 figure and hack its level back down to 1, it will still fight like a L50 figure. Something happens to a figure as it gains levels to improve it, even with Learning OFF. I do not know what this is.



                  	Even more interestingly…. Take a quick guess. If you take a fresh figure, turn Learning OFF, and have it fight until it reaches L50 (a process that usually takes about 90 to 120 minutes), how good of a player would you expect this “Fresh L50” figure player to be? What did you guess? Was it, “pretty damn effective?” Because it IS.


                  An amiibo that has been raised through fighting to Level 50 that has never had Learning turned ON a moment of its playing life is good. Try it for yourself. In fact, it might be better than you can train yourself! It plays a whole lot like if you took the CPU player and increased its level beyond level 9. A L9 CPU Link has a “Smash Quotient” (see the chapter on power testing) of around 110, but a Fresh L50 Link has a SQ more like 160.


               


               Fresh L50 figures are good, but they’re not great. Good human players can still beat them. I observe this is likely because fresh figures have base data for their situational move tendency tables, which means they tend to use every possible reaction to a situation with equal chances.


               I have noticed that figures seem to improve more often after a fight if they lost. I'm not sure why that is. Even when you fight against a figure with a very different kind of character, it seems to get more ability if they lost. I wonder if this affects how active the figure is, like it increases its difficulty level? That might be the mechanism by which a Level 1 figure ultimately becomes more active and reactive, possibly even with Learning OFF. That would make this a form of fake improvement, simulated by the game rather than a result of the figure optimizing itself for better play. There are certainly limits to this in any case.



               It doesn’t take much for a fresh figure to start favoring moves. A single three-minute match is enough, but after about 18 minutes total its customization seems to be nearly complete.

            
         

         
            How a Figure Learns (Speculatively)


            I must again emphasize that this is speculation, partly backed up by observation, but still, a guess, no matter how educated. If you’re saying to yourself now, “well then, why should I listen to you,” it’s because I’m willing to admit this. Until the learning portions of the game code are examined, possibly disassembled, it is very hard to tell for sure how this algorithm functions. I think something like this has got to be in place, but then, I’ve been wrong before.


            All that said, I think there are four main factors in figure learning:


            
               	Figures notice which moves they use are successful, and use that to help determine which moves to boost (increase the chances of using) in similar situations. Especially if a move causes a KO, that seems to create a substantial bonus to the figure’s propensity to use it. Success means different things for different moves; dodging or shielding is successful if they cause the figure to escape damage. This can cause some adverse behavior. If a figure gets to dodging or shielding a lot, it can get into a case where it’s doing it much of the time, “speculatively” guarding from neutral situations, and have that action be successful just enough to reinforce it. This could be a cause of the afore-mentioned “Dumbs,” cases where a figure engage in obviously counterproductive behavior.




               	Figures notice which moves opponents use, and use similar moves themselves. It’s known that figures copy opponents a bit. This is one of the few useful bits of information Smash Ultimate’s tip system provides, that figures learn by watching how opponents move, although the specifics are unclear. With so many characters, it would be difficult to learn to play effectively this way unless the opponent is playing the same, or at least a very similar character. It’s possible that it tries to copy using the move that matches the same button combinations, which tends to have a similar general function but the specifics can be greatly different. Most of Link’s special moves are projectiles, but Little Mac doesn’t have any, so one of those characters would be a poor choice in training the other one. This would explain a phenomenon that’s been noticed by your more in-depth figure trainers: in the early phases at least, it's best to train a figure using mirror matches, playing with the same character. Not just because it’s getting its training information from the same moves, but a good Smash player will use those moves at the best times, in the best situations, which allows the figure’s learning algorithm to pick the best situations for using them. Note, though, that this kind of relies on the trainer having a similar level of power as the figure. If you’re greatly overwhelming the figure in power, say by equipping a strong Spirit Team, or the figure is playing at high handicap, then doing almost anything is going to smash the figure silly. You don’t have much incentive to play well, and so will tend not to. Because of point 1, above, the reverse is also true: if anything the figure does is successful against you, then it’ll learn to prioritize moves that wouldn’t be so useful against an equal opponent. The “watching how opponents move” factor would also explain why CPU opponents are poor training partners, at least with Learning set to ON. CPU opponents don’t prioritize best moves so well. They fight largely like a Fresh figure does, and so, a figure doesn’t learn to prioritize so well by watching it. By using what they consider to be the best moves in each situations, a human trainer actually shows the figure’s AI which kinds of moves it should be using. It’s rather a sneaky way of getting the player to communicate, to the figure, what it should be doing.




               	Then there’s move decay. Over time, all possible actions are decaying, becoming less likely to be activated. A figure that doesn’t receive a steady amount of reinforcement for its actions will eventually stop doing them. I base this on what happens if you train figures consistently with Items OFF: they will eventually get out of the habit of picking them up at all. If Learning is OFF then this decay doesn’t occur, or else a figure would just end up doing nothing over time.




               	Finally, there’s the action tendencies gained from consuming spirits. We don’t yet know how this works precisely, but if the above is accurate, it probably takes the form of boosting particular moves, maybe in particular circumstances.

            


            If I had to guess (more), figures probably start out with a small amount of tendency for each move, which rapidly falls down to zero if not reinforced early, which accounts for how malleable fresh figures are. I also suspect that if a figure gets too lopsided in its behavior, that there’s probably a “reset” function that reseeds moves. I based this on what happens sometimes if you hack weird data into a figure’s training data: sometimes it seems to end up resetting the data to values very close to what they would be on a fresh figure.


            This learning system suggests a method of training figures that’s known to be effective to expert trainers on Exion Vault: primarily, to train using mirror matches, to play with human players or other highly-skilled figures of similar type, and to avoid using certain moves that you want to discourage (charged smashes and taunts). To that I would add, if you intend on playing internet journeys, to play with Items set ON and at Medium frequency, to continually remind your figure that items exist and are useful.


            Since figures learn by what’s effective, both from their own actions and yours, artificial means of training, if not done carefully, will often be counter-productive. The learning AI tries to optimize itself towards successful battle behavior. If you then feed it a spirit that says, “you should do Side+B a lot more,” the result is unlikely to be an improvement unless the figure is pretty mediocre. If you want a spirit to use a move that it hasn’t been, doing that move yourself should eventually cause it to start happening. From there, try taking a fall, letting yourself get knocked off the board when the figure uses it, to help it use it more often. If the move really is worth it, eventually the figure should reach a point where successful use reinforces it naturally.


            Two Major Build Strategies


            In my view, which people welcome to disagree with as I am not omniscient regarding figure training, is there's two major ways to go about it: Defense-heavy and Attack-heavy.


            Defense-heavy figures have much higher Defense stat than Attack. A very high Defense can make a figure surprisingly durable. A score of 2500 in Defense means a figure only takes 40% of incoming damage; a score of 5000 means it only takes a quarter. Couple this with Armor Knight, which adds a protection bonus of x1.8, and you have what we call a tank. Note, however, that tanks are slow. Armor Knight reduces speed significantly (although not as much as Slow Super Armor) and also decreases air speed, making it harder for some characters to recover; some trainers couple Armor Knight with Move Speed Up to make up for it, but that fills the figure's last skill slot. With high Defense, figures can build up impressive lifespans, but have less staying power. Armor Knight even helps out there however, giving a 15% increase in attack power. Scores will tend to be fairly low, but more consistent.


            [image: deadlybooty]


            An Attack-favored figure, MurderGirl demonstrates the lethality of her booty.


            The other major strategy, I observe, and one I'm fairly new to at this time, is high Attack. Attack has less overall benefit than Defense: a character with 5000 Attack does triple damage, but one with 5000 Defense takes one-quarter. This can be countered, however, by giving Attack Up skills. With a high Defense character Attack Ups are usually not worth the stat penalties that filling skill slots inflicts, but consider that their 10% boost multiplies the Attack bonus. That 300% damage, married to an Attack Up skill that matches a character's primary attack mode, adds another 30%.


            One might think that Armor Knight wouldn't work so well on an Attack-tuned character, but I find the opposite, that huge Defense boost helps keep the character from being easily obliterated, plus its own 15% attack increase also seems to get multiplied by Attack Up skills. My current most ruthless and efficient dispatcher of figures, Cuisinart (a Link), has Armor Knight, and can wipe out unprepared figures in surprisingly few hits. Attack-heavy characters are less consistent though, and makes power testing less certain, but they certainly can wrack up impressive KO counts. Cuisinart, in one particular power testing round, managed to KO Training Mario 44 times while only taking 16 falls, for a match SQ of 275, although over many matches his SQ is more like 247.

         

         
            A Suggested Training Regimen


            This is what I do with my figures, generally.


            
               	First, realize that you will tend to train figures best when you’re good with that character yourself. I’m a pretty good Link player, if I say so myself, so I train fairly effective Links.



               	I tend to start out with a “Fresh L50” character, that’s been trained to max level with Learning OFF. That way, you have a competent fighter to start from. That doesn’t directly help the figure learn, but it means you’re more likely to play against it as a worthy opponent instead of a punching bag, and so your figure will pick up more appropriate tendencies. Before you start fighting it yourself, give it any skills you want it to have first, followed by stats up to a total of 5000/4700/4500/4200, depending on how many skill slots you fill. Others (including training expert 



               	I like to do an initial power test, to get a sense of how good the balanced AI is.



               	I suggest three-minute matches, which helps to keep your figure from changing hugely after each fight. Keep going at least until you’re not winning every match. (If you aren’t winning matches against a Fresh L50 figure, you might not have much that you can teach it.) It’s best to train on the most neutral stages, Battleground/Battleground forms and Final Destination/Omega forms. Training on varied stages can help reduce SDs, but it can also result in a less effective fighter, for some reason.



               	What I like to do is, after every two or three fights, to do another power test (see previous chapter) and compare SQs with the previous iteration. If SQ drops precipitously after a training bout, you can choose not to save your figure’s data, keeping it how it was before the current training session began. Just press B when asked to save to your amiibo; it’ll warn you that the results of training this session including any changes from feeding spirits, will not be saved, and any spirits spent will not return.



               	Eventually you’ll reach a point where you reach a ceiling on how far the figure will advance. At that point, turn Learning OFF and see how it does in fights against your other figures and/or human players. Remember: not every character is going to be a champion.



               	If you're really good with a different character, after a while of training without figure improvement, you might try fighting it with it for a while, and see if it helps. I've seen a middling, yet experienced, figure improve sharply after just three fights like this. It's worth a try.


               	In any case, I suggest not participating in internet journey fights with Learning ON. Your figure could pick up all kinds of misbegotten notions.

            


            Special Cases


            Sometimes you have a fighter that is acting in a way counter to what you wish. Fixing its behavior can be a challenging process. Here are a few suggestions for fixing this.


            Hep! My figuer haz got Teh Dumb bad. How to maek smrt?


            If you beat up your figure real bad with the same character as it, repeatedly, it'll usually improve to at least a decent state. (Note: this only applies to figure players. Do not apply this advice in real life!) This does require that you be good with that character. Learning to play Smash effectively yourself is beyond our scope.


            It rolls and shields a lot and I can't get it to stop! It's keeping me awake at night with the sound of perfect dodges, and it hardly ever attacks!


            I find in these cases that something I've come to think of as "sharpening" sometimes helps. Put the character in a couple of five minute matches (with learning ON of course) against a heavyweight like Dedede with Armor Knight, or maybe even twice Armor Knight, a spirit team of Black Knight equipped with Halberd. But, and this part is important, set its CPU level to 1. You end up with basically an ambulatory punching bag that, once in a while, takes a swing. It attacks less often, so your character doesn't get that behavior boost from a successful dodge or block as often. Over time spent with Learning ON, its defense behavior will decay. Hopefully it'll still have enough successful attacks that those will continue to hold up. If it becomes more passive generally, resume beating it up yourself.


            I really want my figure to do this awesome move, but even though I shout at it "USE DAIR" at the top of my lungs it doesn't seen to listen. My voice is hoarse! How do I bridge the communication barrier?


            Figures seem to get some amount of inspiration for moves to use from what they see others use. This may be a reason why it's ineffective to train figures using CPU sparring partners (at least with Learning ON) because they use moves willy-nilly. So use the move you want it to use a bit while fighting it. It needn't even connect. When it does decide to use it, if it hits, take a dive. Try to plummet off the board as soon as you get hit by it as you can, especially if you can avoid touching the ground. If you're knocked off the board, purposely fail to recover. Swallow the pride, you're doing it for them! Once it's started using the move, resume fighting normally. In the long run it'll have to judge for itself whether the movie is effective enough to keep using.


            My figure is kind of a dufus but I love them anyway. I do with they'd use more variety in their moves though.


            Move decay means a figure that never uses a move falls out of practice with it. It might be worth a quick round of CPU training here, since the default AI uses lots of moves. The best way is to be a varied, good player yourself and train them in personal matches. Often holes in your personal move repertoire will end up reflected in your figures. If you never grab, then it's likely that your figures will fall out of the habit as well. This seems like it might be the source of figures deciding they just don't need items. This can also be a good thing; if it never sees the use of sub-optimal moves, it'll eventually stop using them itself, unless it has had general success in using them..


            My figures seem to get worse over time. Are they drain bamaged? Level with me doc, I can take it.


            It seems like figures can very easily get their learning tables misadjusted. Playing on maps with lots of hazards may be one cause of that, or against some of your weirder opponents like the Ice Climbers. Generally, when training, it seems best to play on simple maps, and against the same character as the figure, unless they're at their current skill ceiling, and even then, diversify its experience with care.


            

         
      
   

   
      
         Brain Surgery


         

         Inside every amiibo is a device called a NTAG215, which is an “NFC” tag. That stands for Near Field Communications. It’s the same category of chip that allows your phone to pay in stores and restaurants by tapping it on some surface.


         These are similar to the chips used in Skylanders, Disney Infinity and Lego Dimensions toys. NFC tags are inexpensive and available off-the-shelf. Nintendo’s use of NTAG215s in amiibo is far from unique. If you have an Android smartphone that can be used for payment, you might be able to use it to read the NFC tag within amiibo figures yourself using a program called Tagmo. Even if you don’t, Datel makes available a product called PowerSaves for Amiibo, sometimes available from Gamestop stores, that can be used to back up and restore your figures, and even turn a small plastic disk that comes with it, that they call a PowerTag, into a general amiibo substitute. You can write the data of a figure you own to it with the PowerSaves base and use that with your games.


         You can even download, from various websites that I will not link here, collections of data files that have been gathered from the various amiibo, and then write them to a PowerTag, turning it into a virtual copy of that figure. Some people suggest that this might be software piracy; myself, I am dubious of this claim. for the space on an NTAG215 is amazingly slight, but it is often the case that the law doesn’t make meaningful sense. Anyway, I leave such matters in the hands of your own moral and legal sense.


         How cramped is one of these tags? An NTAG215 holds 540 bytes of storage. Not megabytes. Not kilobytes. Bytes. One of the long-standing yardsticks of tiny amounts of data storage is the cartridge space of an Atari VCS cartridge, but even those, at a minimum size of two kilobytes, are more than four times the size of the storage of an amiibo’s NFC tag.


         And yet, it’s even worse than that. Not all of the space in an amiibo’s storage is freely writable. Some bytes are control registers. Some bytes are made unchangable at the factory, which is why you cannot virtually turn one figure into another even with a PowerSaves. And a surprisingly large portion of amiibo’s storage is reserved by Nintendo’s hardware for internal use. When you register an amiibo on your Switch or other console, you must save one of your Miis to that tag along with its name, which serves to identify the figure as belonging to you. But this identification is costly from a technical standpoint, for 88 of the bytes on the figure are dedicated to saving your Mii information, just so they could have a little face that sort of looks like you gazing out from the information screen.


         BTW, the fact that a Mii of yours is stored on board the amiibo makes an interesting trick possible. Back in the days of the Wii, Nintendo’s first console that supported Mii characters, people could build up collections of those characters over the internet, and also by saving them to Wii Remote controllers to transfer between systems. The Wii U doesn’t use this memory, but characters could be transferred from one’s Wii system through the “Wii U Transfer Tool.” No such tool was made available for the Switch, but one can still transfer Mii characters, laboriously, one at a time, by using an amiibo to ferry them over. It might seem like a lot of work, but I think you’ll agree that being able to have one’s old Mr. T character available on the Switch is well worth it.


         Back to the subject. After you get the hardware registers, read-only data and system reserved storage out of the way, there’s only 220 bytes, less than half the space remaining, for “app-specific use” by Smash Bros. games. And a lot of this space is taken up by things like your figure’s stats and skills, and other unknown purposes.


         The key feature of an amiibo as regards Smash is the ability to create and train a figure player, to store the key data that define’s a figure’s behavior. You might think that such an important feature would merit using up a lion’s share of the storage on the tag. You’d be wrong. There’s still many mysteries regarding how exactly the data on an amiibo’s NFC tag is used, but it seems that the “training data,” the information that's affected by training and determines the figure player’s personality, is a scant 58 bytes in size.


         58 bytes. It’s so small, it is the size of this paragraph.


         All of the data that gives an amiibo a personality, distinct from another figure of the same character, is within these 58 bytes. Any fight that an amiibo participates in with Learning set ON will juggle at least on those bytes, and probably many more.


         What’s more, since the figure player system must be compatible with all of the wide range of bonkers characters in Smash Ultimate’s huge roster, there must be a degree ofDatel standardization within that 58 bytes. What this means is, if you have the right software you can extract the 58 bytes of training data from one figure and replace the data in another with it. This process I call brain surgery.


         Here, we explain how you can do this yourself.


         
            Get On Your Scrubs, It’s Time to Wash Up


            I know of two ways to load the data file, with an extension of bin, from a figure. You can use some Android phones and Tagmo, or you can use a Datel PowerSaves for Amiibo (Amazon link). They are not expensive, about $27 as of this writing. In this description I use the latter device. I leave it to you to figure out how to set it up, using its supplied directions.


            You’ll also need a program, written by gbatemp user odwdinc, to actually decrypt and edit the figure data. Nintendo doesn’t just store the information on the chip but encrypts it to guard against casual inspection. Once you get the bin off the figure, you have to decrypt it, into a file with an extension of bind, before you can understand or meaningfully change any of it. The, in order for your console to accept the data and not consider it to be electronic gibberish, you must reencrypt it, back into a bin. Datel’s tool allows you to back up and restore figure data, and even use a PowerTag as a general-purpose amiibo replacement, but editing figure data is outside its accepted use case, so you must do some file copying and renaming yourself.


            When you install the PowerSaves software, under Windows at least (there’s probably an analogue on Mac systems but it’s up to you to find it there), it creates a folder in your home folder (under Users in the hard drive root) called “Powersaves For AMIIBO”. When you back up a figure, it results in a bin file in this folder. The file will have a name like:


            SSB - King Dedede_01ac23de_2019-12-03_[FileDescription].bin


            The first part (up to the first underscore) is the name of the amiibo series and the character name. (Note that, while there is a Smash-specific series, identified as “SSB”, Smash Ultimate is compatible with all series, it just cares about the character.) The code between the first two underscores is the figure’s ID; the PowerSaves software uses this to make sure you don’t save the wrong data to an amiibo. After that is the date of saving and then, between the brackets, is the name you supplied when you backed up the figure.


            It’s important to understand this format because, when it comes time to use the PowerSaves software to save your edited file to the figure, if the first two bit don’t match your figure then it probaby won’t show up in the file selector. Fortunately it’s not hard to get this data yourself, just back up your figure once and copy everything out of the filename before the brackets.


            Then you’ll need to obtain odwdinc’s editor program. And you’ll also need the encryption and decryption keys necessary to understand and encode the data. I can’t help you there, but finding it on the internet is possible with some diligent Googling. Hint: look for a file named key_retail.bin. General instructions for using the program are on the page, but for monkeying around with training data a little more instructions are needed.


            After you get key_retail.bin in the right place and have decrypted the file from the PowerSaves for Amiibo folder, you’ll end up with a page much like this one:


            
               [image: ]
            

            You can directly change things like the experience level of your figure, its Attack and Defense values, and its skills. Note that this counts as hacking, and if you use data edited in this program on Nintendo-provided services like internet journeying you are opening yourself up to the full wrath of their formidable banning capabilities, but if it’s just for your own twisted curiosity you can play around with your figure’s internals all you want. Also, changing such stuff is child’s play, fun for a moment but of little scientific value. For the real fun, you want to go under the Data menu:


            
               [image: ]
            

            I show the edit menu here, but the Export and Import look similar. Export lets you save one part of a figure’s info block to a file; Import lets you insert one of those saved blocks into the currently-loaded figure. Note, it doesn’t have to be the figure you saved it from–a quick way to replace the Training DataBlock of a figure with that of another. And Edit opens a hex editor and lets you directly change the numbers in one of these blocks. Believe it or not, the Training DataBlock is actually the safest thing to change here! Almost anything you put in that will be accepted by the game; invalid information is usually just silently replace with basic, default values, so you can really put in anything.


            
               [image: ]
            

            To change some of this data, you only have to click on the value you want to change and type in the replacing digits. Note that these are hexadecimal values: instead of just the digits 0-9, here there’s also A-F, which represent numbers 10 through 15. Thus a single two-digit value here is a number from 00 (0) to FF (255). Again, no one is entirely sure what each of these values does. If you can figure it out, please tell us about it.


            When you’re done editing, it has been noticed that you must both click the Save button and then the Quit button to commit your changes to the memory buffer; if you close the hex editor window using the X in the upper-right corner, there is a good chance that your changes will be forgotten, even if you clicked Save before. And also note that your changes will be lost if, afterward, you don’t go under the File menu and choose to Encrypt the figure data. This saves your changed bind information back into a bin; make sure to give it a proper filename that PowerSaves will recognize. You can save over the bin you decrypted to make sure the filename is acceptable, if you don’t want to construct a new one.


            Using these methods, I took the training data from a Link and put it into a Peach. What Link thought about that process is unknown to human science, but I can tell you it resulted in a rushdown kind of personality in the resulting battle princess. I also tried putting the “brain” of a King Dedede in a Little Mac, although it resulted in less distinctive behavior. Penguins and prize fighters seem to be alike in some respects, who would have thought? But there’s certainly many entertaining figure behaviors out there waiting to be discovered in this way.


            Happy mad sciencing!


            

         
      
   

   
      
         tl;dr


         This is not a long book, but some of you might be interested in just “the gist,” what does the information in this book mean for your amiibo and how they fight. If you don’t care about how this information was gained, here are some interesting and useful facts. This generally assumes you’re already into figure playing in Smash Ultimate.


         
            	Amiibo scanned into the game produce a fighter character called a figure player, which is the general term this book uses.



            	Figure players learn while fighting while Learning is turned ON on the Customize menu when it is loaded into the game under the Amiibo screen under Games & More. It is ON by default.



            	They can change, to a degree, even when Learning is turned OFF. A Level 1 (“L1”) figure player still gains experience with battle, and improves in fighting. In fact, a figure player that has been trained to L50 entirely with Learning OFF can be a formidable opponent, at least against casual figures or humans. In this book, a figure player of whatever level that has never fought with Learning ON is called “Fresh.” A figure that has been raised to Level 50 this way is “Fresh L50.” It is thought that, once a figure reaches Level 50, that it no longer changes when Learning is OFF, but without consulting the game code directly, it is difficult to say if this is entirely true.



            	The improvements given by Level are mysterious. A L1 amiibo whose experience level has then been hacked to L50 still fights like a L1 amiibo, slowly and unattentively, and vice versa. Even though figure players can improve with Learning OFF, for the most part, the rest of the training effect information presented here assumes that it is ON.



            	Figure players that are attacked a great deal over a short time become more defensive, keeping distance frequently. I have thrown a Yoshi (with Learning ON) into a match on a team, by itself, against seven L9 CPUs and let it play for 30 minutes. The resulting figure player was what I would call flinchy. On the other hand, figure players that are not attacked much in a match get bolder about attacking.



            	When figure players don’t do something for a long while (during matches), they become less willing to do it in general. The primary example of this is using items. Figure players who train a lot without items seem to fall out of the habit of using them. Even if they do train with items, it seems easy for them to get into a state where they don’t like to pick up specific items. This especially applies to Dragoon and Daybreak parts, which it’s difficult to force to show up. I find that training with item generation set to Medium helps, over time, to build a figure’s interest in them.



            	If you’re going for win percentage, It is best to train a figure player based on how you intend to use it:


            
               	If you mostly plan to play against it yourself, it is best, I think, to not feed it any spirits or give it any skills. Notably, once you feed a figure a Primary Spirit, it’s impossible to remove the gained stat points without hacking the figure or resetting it back to Level 1. (It is possible to remove skills from figures without hacking, although you must feed it a Secondary Spirit to do so.)


               	If you plan to participate in online play in standard internet multiplayer, or through the “Internet Journey” feature available in recent game versions under the Amiibo screen in Games & More, then go ahead and feed it a solid Primary Spirit and give it skills by feeding it Secondary Spirits, because most online matches pose no restrictions on amiibo abilities. The best skills for general fighting depend on the character, but there are five skills that are known to be extremely good: Armor Knight, Slow Super Armor, Super Armor, Autoheal and Great Autoheal. Think of these as being like steroids: if one player uses them, then to compete effectively everyone else ends up having to use them too. If you do raise its stats, do it as soon in its training as possible, so your later training has a chance to overcome the bias that spirit feeding adds to the figure’s training data.


               	If you’re going to be playing in amiibo tournaments, the ones run by the website Exion Vault forbid the five skills listed above. They may also ban certain characters; as of this writing EV bans Bowser and Incineroar. They may also run tournaments that require that figures be “vanilla,” without stat increases.

            



            	On Spirits:


            
               	If you’re going to be doing extensive figure training, you’re going to need a lot of spirits. You’re probably going to want to play through World of Light, Smash Ultimate’s “Adventure Mode,” at least once. This will get you a lot of spirits by itself. There’s also shops you can buy spirits from using SP, the Spirit Board, the Summon menu, the Shop in the Vault menu, and the Spectate option in Online. You also gain the occasional spirit sometimes just when you log an amiibo in. All of these are important sources.


               	But look out! Every time you feed a figure a spirit, you change its behavior! I have observed it many times. Sometimes this even changes a figure’s personality. One of the most mysterious things about amiibo learning is how this happens; there appears to be parameters on each spirit not made visible by the game on how it changes a figure’s behavior. The modification to personality appears to be specific to each kind of spirit: for example, the Squid Sisters spirit seems to move a figure’s personality “towards” Show-Off. But even if the spirit’s personality doesn’t appear to change, it has an effect. Frequently (more often than not) this affect will be adverse.


               	It’s very helpful to do the “Expeditions” (Ruins, Caves and Jungle) frequently for spirit points, the currency you use in the Collection shops for more spirits, and use the Gym to increase the levels of your Primary Spirits to 99. It helps to set up a routine where you do this once a day.


               	In particular, be on the lookout for Qbby and Specknose spirits, which can be used to Summon a Mr. Saturn, which in turn is an essential ingredient in Summoning an Absolutely Safe Capsule. Halberds can be bought from one of the Collection menu shops; they are expensive but are the surest way to get the extremely powerful Armor Knight skill. Fire Flowers and Super Mushrooms are pretty common there too, combined with a Metal Mario you can Summon a Gold Mario, sole source of Super Armor. Celebi is the only way to get Great Autoheal.


               	Every DLC fighter release has a skill only available from the spirits on that DLC’s Spirit Board. All of these spirits can be farmed endessly, since DLC Spirit Boards don’t cycle and don’t cost anything to try, but they’re all Legend class and can be difficult fights, so bring in your best Spirit Team and use items, which usually aren’t in short supply anyway.


            



            	On personalities:


            
               	Every figure has a “personality,” which can be seen on the Amiibo information screen (press R), from one of 25 types.


               	Personalities are another ill-understood aspect of figure fighting. As of this writing, even the Smash Wiki doesn’t have very good information on what every personality does or means, and it’s possible to have a figure with a personality that doesn’t match its description. We know there is no place in the figure’s memory that directly stores its personality: it appears to be picked by the game measuring the various tendencies of the figure player’s behavior, which is decided by 58 bytes of memory in the amiibo’s non-volitile memory.


               	All figures start out as “Normal,” but can change from either training or being fed Spirits.


               	The best guess is that there are eight “categories” of personality, each with three stages, with Normal being the center, like with one of those spiderweb charts games sometimes use:

            


            
               [image: ]


               Figure Player Personality Chart
            

            
               	We don’t know what each personality type means. I have guesses about some of them, from personal experience. I believe the Cool/Logical/Sly branch has to do with projectile use, and the Light/Quick/Lightning Fast branch the propensity to dash. But, really, it’s up in the air.


               	Something definite I can tell you (from my notes from internet play) is that Enthusiastic is the most common personality, after Normal (which is the personality of all untrained figures). Following that is Cool, Aggressive, Thrill Seeker and Light. My own best results have been with Enthusiastic, Quick or Lightning Fast figures, but your mileage may vary.

            



            	On stats:


            
               	There are two “stats” that a figure can increase in, Attack and Defense, by feeding it Primary Spirits; their total score can go up to 5,000 points. The effect of these stats appears to be similar to their use in the Adventure modes. The effect Defense is a bit higher than Attack, but Defense’s effects decrease the more you have, while Attack’s increases are linear. 2500 points of Attack are equal to 100% more damage. Defense means taking 40% damage at 2500 points, and 25% damage at 5000 points. Source There is some information that may contradict this, however.


               	Figures only gain stat points by consuming Primary Spirits. Once it gets up to 5000 total points, further Spirits only adjust the balance between Attack and Defense. The closer a figure gets to 5000 of either, the harder it is to push it further in that direction.


               	Since the effect of Defense is greater than that of Attack, a figure is generally better served by going all-in on Defense. It happens that, if you feed a figure an Absolutely Safe Capsule Spirit, it’ll immediately jump to the maximum Defense points (5,000) all at once. There is no equivalent spirit that goes to maximum Attack. It has to be the first Primary Spirit the figure consumes, and if you give it any Secondary Spirits for skills after it’ll mess up the balance. Also, an issue with going complete for Defense is it may leave the figure slightly underpowered in Internet Journey fighting, since those are all up against short time limits, and so you’ll end up with more Sudden Death match enders.

            



            	On skills:


            
               	General source for this


               	Each figure has three skill slots, similar to some Primary Spirits, that can hold skills gained from Secondary Spirits. This consumes the spirit.


               	You can remove skills from a figure by feeding one any Secondary Spirit, then choosing to remove the skills it already has. You do have to waste the spirit to remove the skills.


               	Even though many of them have matching Skills, the “Traits” that Primary Spirits have cannot be transferred to a figure.


               	In deciding which skills to give a figure, remember that each skill decreases its maximum stats. The first and third skill slot filled each decrease maximum statistics by 300 points; if all of that were put into Attack, it would be a 12% decrease in damage done (300/2500 = .12), which is more than most Damage Up skills, and if those points were put into Defense instead the effect would be even greater. The second skill slot only decreases stats by 200, enough for an 8% decrease in Attack, but the difference is slight. Source


               	This trade-off effect makes many skills worse than having no skill at all. A skill that starts your figure off with an item is useful only so long as the item lasts, but the stat penalty lasts the whole match. Also, most attack power up skills increase damage by 10%, around the same amount as you’ll lose in potential Attack points, while only affecting one of your attack modes, and so are not usually worth it for figures to have.


               	Stacking the same kind of skill has increased effect, but for most of them, the increased benefits go down the more of the skill you stack. Most skills, like Weapon Attack Up for instance, increase damage by 10%; if you add two skills, the total increase is only 18%; for three, it’s 26%.


               	What are some good skills other than the big five? A lot of skills have negligible benefits in battle. I have not tested every skill, but here are a few that are at least interesting or fun to try: 

               
                  	Item Gravitation can be very useful if your figure player is willing to pick up items. If it isn’t, consider Item Autograb. Of course, if your figure mostly plays in itemless game modes, don’t bother adding these.


                  	If you can train your fighter to do a lot of dashing (seems to often mean having the Light, Quick or Lightning Fast personalities), Impact Run is good for thwarting characters with melee attacks. If stacked, its damage goes up by 5% per application, and unlike most damage up skills, it’s added effect does not lessen with each application. 15% damage just for running into an opponent isn’t bad, although keep in mind that having three skills costs a figure 800 stat points. If all of those went into Attack, it would be a 32% increase in damage over normal.


                  	Instadrop takes two slots, but is effective, or at least can be entertaining.


                  	The best way to measure healing spells is to figure the average healing received in a match; this is what makes the Autoheal skills so powerful, they’re both significant and not situational. Beyond those, Critical Health Healing (two slots) restores 50% damage upon reaching 100%/20hp left once per fight. But Critical Health Healing Up Up (three slots) restores 100% damage, and is almost like bringing in an extra life. The only spirit to grant Critical Health Healing Up Up is Geese Howard, a DLC Spirit. KOs Heal Damage restores 20% per KO earned, which can add up. Sadly, since it takes two slots, it can’t be paired with Armor Knight on a figure.


                  	Figure players that strategize towards keeping up pressure can work well. Lightweight provides more of a speed boost than Move Speed Up, but also make the character a bit easier to launch and also increases jump height, which could be good or bad depending on the character (it can make it harder to land aerial attacks).

               


            



            	On types:


            
               	There are four “types” a figure can have, which match the same types as fights in World of Light and the Spirit Board: Attack, Shield, Grab and Neutral. These add yet another wrinkle to figure player fighting.


               	All figures start out as Neutral. Figures only change types when you feed them Spirits. You can tell if a figure will change type when a Spirit is fed to it from the results display that appears right before you confirm it’s okay to feed it the spirit: look for a yellow halo around the type icon.


               	If you want to change to a type (even Neutral), you just need to feed enough spirits of the type you want to change to. If you keep feeding spirits of the type the figure already is, you “deepen” that type, meaning only that it’ll then take more spirits to change out of that type.


               	Every Spirit has one of the four types, even Support Spirits, which don’t matter to play in other modes.


               	Clever people have figured out the role Type plays in play, which also applies to Spirit Teams, and battles between human or CPU players with Spirit Teams and figures: There’s a Rock/Paper/Scissors-style ordering. Attack is strong against Grab, Grab is strong against Defense and Defense is strong against Attack. Neutral is outside of that circle, and is neither strong or weak against anything. Fighters that have a type strong against another receive a x1.3 bonus to damage and knockback, and receive 85% of the damage and knockback from the weaker type, a significant bonus.


               	Since Attack is by far the most popular type other than Neutral, if you wanted to maximize your chances in Internet Journey play, you’d go with the Shield type. It’s weak against Grab though.

            



            	In summary, if your fighter is:


            
               	Always losing? Make sure its L50. It only takes a bit over an hour or so of training to get there.


               	Still always losing? Get its stats up to maximum (5000 sum points, less if it has skills). The only cost for doing so is some Primary spirits; the most powerful ones can fill all its stat points at one go. Give it either Neutral or Shield type.


               	Still always losing? Now things get more subjective, but the right skills can make a huge difference. The canonical best skills are Super Armor (three slots, greatly reduces flinching from attacks), Slow Super Armor (same, but slows character down and only takes two slots), Armor Knight (two slots, high defense and modest attack decrease), Great Autoheal (three slots, restores 5% damage every five seconds) and Autoheal (two slots, restores 3% damage every five seconds). Putting together other skills varies according to the fighter and its play style, but many characters rely on a specific attack type, like weapon or physical hits, and can be given a bit of modest improvement across most of its attacks with the right damage up skill.

            


         


         Those three things will bring a figure player to basic competency. After level, stats and skills, it mostly comes down to training and opponent matchup. The following has been observed to work sometimes, but be less effective at other times. Also beware of bias in observation: sometimes an amiibo fighting style subjectively appears less effective than it actually is. Use power testing (see chapter) to put numbers to an amibo’s fighting ability, and know when it’s actually gotten better or worse.


         
            	Does your fighter dodge and shield too much? Try putting them into a five-minute fight with a Heavyweight at CPU Level 1, with “Twice Armor Knight” (Black Knight primary spirit equipped with Halberd). Repeat as necessary, but watch out for your fighter becoming too passive. If it does, resume beating it mercilessly in matches against you.


            	Is there a particular move a figure almost never uses that you think would form a useful tool in its arsenal? Try fighting it yourself for a bit. Try using the same kind of move as it does; it is thought that this may inspire it to try the move once in a while. When it finally does use it and connect with it, take a dive. Try as much as possible to lose a stock due to getting hit by it. If it knocks you off of the stage, don’t try to recover but just let it kill you. You should notice the figure player using that attack a bit more often. Repeat until it does the move consistently. Now, resume training normally. Just because the move is useful doesn’t mean its a good idea to spam it; the figure player should now be able to more accurately decide how useful the move is relative to the rest of its options.

         


         


      
   

   Miscellaneous Subjects


   You only get one internet journey a day, no matter how many figures you have.


   If your system loses connection during an internet journey, you lose your remaining fights for the current day, unless it happened before any fights complete. The game will let you attempt another set of three fights on the condition that no fights of the first set finished.


   Having a bunch of random spirits for feeding and skills is a must for experimentation. I've built up a collection of over 3000 spirits over time for such use. Good places to get them, besides World of Light playthroughs, the Spirit Board, the Summoning screen, Collection shops and random handouts from training, is the Vault Shop (the only place in the game Gold is useful, but which can generate a far wider range of spirits than the Collection shops) and picking winners in the Spectate mode in Online.


   [image: spiritcount]


   If you need an excuse to keep collecting spirits after you complete the list, there you are.


   A lot of the spirits from the Collection menu (World of Light) shops are useful for building figures, either in getting a desired stat balance or in giving them particular skills. Fairy Bottle, Wrys and Cardboard Box are particularly defense-heavy spirits. Attack-heavy spirits are a bit harder to find; Dragoon is one I've found useful, and is worth seeking out extra copies of.


   If your figure is in a training session and you suspect that it's going to become worse, not better, don't fret. You can always refuse to save it back to its figure. Or, if for some reason you want to nullify just the learning from the current fight, cloudnine987 of Exion Vault says, and I think there's good reason to believe them, that if you exit a match before it's complete (so it ends up a "NO CONTEST," in the words of the announcer), the figure will revert back to its pre-fight training data. Why does this seem likely? Because it's known that any experience levels gained during a No Contest are reverted. I haven't substantively checked this out yet (by examining the training block on the figure before and after), but it seems likely.


   My guess for how figures build up move tendencies, and have those tendencies decay over time, is something I call tendency accumulation. All of the situations a figure can be in, when initialized, have roughly equivalent chances at first. While Learning is ON, when a move is supported, that is, the figure uses it successfully from that situation or observes an opponent use it, it adds to that move's value. And over time, again while Learning is ON, that move's value diminishes. So a move/situation combination must be consistently reinforced over time or else it decays into non-use. There is probably more to it than that, but I think that has a good chance or being the basis of the whole process.


   One of the consequences of move decay is that it's universal, across all moves and situations. There's only so much you can do in a given moment, and unless you're careful to do regularly do everything you want a figure to do, it's easy for it to fall out of the habit of doing some things. It helps if you reinforce a figure's bread-and-butter moves periodically.


   One thing that might help you out, not just in training but in Smash generally, is to go into the controls for your name and assign Tilt Attacks to the right control stick. (You have set up your name and customized your controls in the game, haven't you? You can get to that screen from the main Smash menu.) It's easy to accidentally do dash or smash attacks when you mean to do a tilt, and some characters have important tilts. Simon and King Dedede, both of whose side smashes have long buildup animations, are both like this. If you're playing one of those characters, once you get in the habit of using the stick to do tilts you should find yourself doing significantly better, and the process of you using them will help a figure learn to do them as well.


   One thing a figure does from time to time, especially if it's been trained to dash, is to run back and forth in one spot. Imagine a dog running around in circles pointlessly; that's roughly what your figure is doing. A figure can get locked up doing this for several seconds. My explanation for it is the figure is changing states between the ends of its pacing, one telling it to run right and the other to run left. Sometimes other state conditions are a bit mismatched to reality, which may explain a figure doing things like throwing projectiles over and over beneath a character on an upper platform.


   [image: backandforth]


   In this shot, Simon is running around back and forth beneath Mario. Figure players have been known to do this for four seconds or more.


   A good measure of how hard you (the player) fought in a one-on-one match is the number of coins you got at the end of it. Coins earned is tied to the number of human controller inputs received during the match. It varies by character, but for many, if you get 300 coins or more per three minutes of battle, that's an indication that you tried hard, at least.


   What determines what rewards you get when you log a figure in? I honestly have no idea. It's known, however, that the kind of reward is decided the last time you saved the figure, even if the specifics (which spirit you earn, if any) are not.


   What is the best way to train a figure if you suck as Smash? That's a difficult question. The easiest way to get a figure up to at least marginal competency is to give it the right stats and spirits, but the froth atop that latte is how well you train it. The thing is, a figure partly learns by imitation, by getting move suggestions by watching others play. If you're no good with a character it won't be getting the right ideas for things to try. One thing you might try is a short CPU match, but I'd suggest not more than three minutes, and be prepared to exit the fight if the computer is just using the same moves you would have.


   One thing to focus on to make a well-rounded figure is air attacks, many of which are fairly powerful. Down smashes and D-Air are also easy to neglect, as are grabs.


   Power tests between figures with no stats and figures that have had their Attack and Defense increased by consuming spirits cannot be easily related. Even if you attempt to control for a figure's stats with a like-statted Spirit Team, as suggested in the Power Testing chapter, SQs don't seem comparable. Giving Training Mario stats with a Spirit Team to match that of a figure usually results in lower SQs than if both figure and yardstick are unskilled, suggesting that the effect of those stat increases evens the playing field a bit.


   If you need multiples of a specific spirit but it only rarely shows up on the Spirit Board, there is a trick to making them appear. Spirits that can appear on the Spirit Board that you currently own zero of have a much greater chance of appearing. Use up all of the Spirit you want (feed them to figures, Dismiss them, use them as Summon fuel, etc.) then check the Spirit Board. There is a high chance it’ll be one of the Spirits generated. If it’s not, try using a Refresh All item or two. (Note: don’t do this with the Galeem or Darkon spirits, as they only appear from finishing World of Light, or spirits you can only get from summoning. And, a few spirits don’t appear on the Spirit Board until they’ve been earned in other ways, such as first being Summoned or unlocked from the Challenge Boards.) Once you’ve gotten the spirit to appear, beat it, earn it, then you can use the Rematch item to do it again! Continue farming in this way until you have all you need/want. And if you're just doing it for the spirits, you don't have to worry about making it a "fair fight" for other rewards. Use items, bring your best character and Spirit Team, cheese it up like cheddar.


   
      
         A Few Words with Ethan (cloudnine987)


         Probably the most prominent amiibo fighting community on the internet is Exion Vault, which as much practical information on the theory and practice of figure training, including guides for specific characters. They have an active Discord server, run figure fighting tournaments, and have even set up an automated Twitch channel consisting of nothing but figures from the community's extensive figure collection, fighting each other, continuously.


         The creator of the site is cloudnine987, who asked that I refer to him by Ethan. I talked with him a bit via Twitter direct messages. Here is an edited selection from our conversation, presented with permission, where I asked him some questions about figure training. Of course, this interview is not intended as their endorsement of this book, or of me for the site, and indeed we have some different ideas about how things work. The main difference is that Exion Vault is a thriving community of Smash fanatics, and I'm just some jerk what wrote a book, ha! This text has been edited for formatting and content.


         JH: I'm particularly interested in your observation that the CPU AI opponents seem like they learn from the way you fight them.


         E: If you're talking about regular CPU, i don't think they actually learn from you, but I've heard a theory that they have "base personalities" kind of like amiibo do, whereas the personality you get for the CPU differs on a match-to-match basis.


         JH: Are you involved with Exion Vault's tournaments?


         E: Yes, i would say I am very involved. I don't host tournaments anymore due to college and work taking up a lot of time, but I do enter them every so often, and if I'm allowed to brag a little, my Ness is statistically the strongest in the format in terms of tour results!


         JH: Awesome, Ness is a difficult character to train, isn't it?


         E: A lot of people would call him easy to train, but I would say mine is still a step above the rest! His recovery is really exploitable, so no matter how strong you make him, there is a possibility he will die at 4%.


         JH: If someone wanted to get started with running figures in online tournaments such as Exion Vault's, what would you recommend they do?


         E: Join the discord for sure, but there a ton of resources available on the site, such as a getting started guide right here. in terms of actually running a tour, you'd either need to get a bunch of people at once to join an arena (which can be difficult, as people don't like arenas since amiibo AI is affected) or use amiibo PowerSaves + PowerTag (explained in post) to receive entries and then use them on your own switch to play matches.


         JH: When you say amiibo AI is affected in arenas, what do you mean?



         E: We don't know for sure, but amiibo seem to act different in arenas compared to locally. We do know that amiibo are uploaded to a server when they are used in an arena, though, so that's something to note for sure. Personally, i think arena matches are fine, but it's hard to tell if "amiibo act different in arenas" is being used as an excuse for losing or if it's really a valid statement. But basically, i think arenas are fine, but the community tends to lean away from them where possible.


         JH: That's interesting! It's weird, I think, that there's so much to figure fighting, but that it's so poorly documented.


         E: It is, we are really the only original source of it, it's a shame.


         JH: I've been working for months on this myself, and so much is still mysterious.


         E: The placiibo effect is very real.


         JH: It is. And observation bias too.


         E: Right now, we can open up bin files and edit their individual personality and move priority values, but changing any given value from 0 to 255 is nearly unnoticeable, especially for personality. It's to the point where you're better off just training it yourself over editing it.


         JH: I've seen on the site that you think it's best not to worry about personality when training. I think that's been borne up by my own observations.


         E: Yeah, i definitely stand by that. I think people get too worried about "how to get ___ personality", or "which personality is best for (character)," but it's very difficult to assign a definitive to the broad spectrum that personality determination is.


         JH: Let's talk a little about the automated amiibo fighting Twitch channel. I think that particularly is really awesome. Did you have any hand in setting it up?


         E: Nope, amiibots is affiliated with the site, but it's all handled by untitled1991 on the Discord. It's really helpful in giving us matchup results to further study characters with.


         JH: From a casual standpoint, it's fun to just turn it on and watch it play for a bit.



         E: Yeah! it can help new trainers see what a fully trained amiibo might do in battle.


         JH: I've noticed that a few skills are forbidden in the Vault's tournaments: Super Armor, Slow Super Armor, Great Autoheal, Autoheal, and Armor Knight. I agree that those all seem ludicrously overpowered. But a lot of other skills seem like they're not worth the stat penalty to take them, I think. Are there any skills, other than the big five, that you think are worth taking?


         E: I think most of the other spirits are pretty balanced but Instadrop is a common one. Trade-Off Ability too.


         JH: One interesting phenomenon is, if you turn Learning OFF on a figure from level 1 and raise it to 50 that way, that you end up with a fairly good fighter, one that seems to do well against most casually-trained amiibo at least. Would you care to speculate why that might be?


         E: It is the default AI at that point, but most Learning Off amiibo do really poorly in tournaments. Those kinds of amiibo aren't optimized for competitive play so they generally don't do well.


         JH: Yeah. I can imagine tournament figures are highly optimized. To get back to the placebo effect, a real difficulty with figuring out how to train figures well is finding a way to tell if they really are getting better, or if it just seems that way.


         E: A way that I like to test my training besides tournaments is to put my amiibo against my Ness or open up an arena for practice in the Discord.


         Thanks to Ethan for taking the time from his busy schedule to talk with me!

      
   

   
      
         Appendix: Journey Statistics


         

         Part of the process of researching this book was playing through over three months of daily Smash Ultimate internet journey fighting. I had been doing it before, but when it seemed feasible to write a book on it, I started taking notes. Tons of notes.


         NOTHING ON THIS EARTH CAN PREPARE YOU FOR THE NOTES THAT I TOOK.


         I will spare you the full extent of their awful majesty. One result of that was a spreadsheet I built that contains data on the opponents my figures fought. While I continue to build it, I have made one version of that sheet, current as of March 14, 2020, available here.


         If my assumption that the figures presented as opponents are as random as they seem is correct, we could use their selection as a random sample into the population of figures presented for journey sessions. Here, both to satisfy curiosity and to give you a sense of what the current opposition looks like, are some observations drawn from that data.


         
            Most common characters


            
               	Inkling - Possibly due to the popularity of the Inkling figures released in connection with the Splatoon games.


               	Link - A popular character, and one of the first released in the Smash Bros. line.


               	Incineroar - A popular Pokemon, and one of the most powerful characters in the figure meta (Exion Vault recently banned it for tournaments). Mind you, all the heavyweights are stronger than average in the hands of the Smash AI.


               	Bowser - Also powerful, and banned on Exion Vault tournaments. The Wedding Bowser figure recently saw a rerelease.


               	Mario - Both Super Mario Maker and Mario Odyssey had prominent Mario figure releases.

            


            Followed by Snake, Yoshi, Pichu (more popular than Pikachu!), Ganondorf and Kirby.

         

         
            Most Popular Types


            Whether it was a good idea to introduce this system to the figure player game or not, type matchups can give a figure a substantial, although not insurmountable, power boost, both increasing attack strength by 30% and decreasing damage taken by 15%.


            Neutral, the default type very often borne by low-level figures, only slightly edges out Attack for the #1 spot. The number of Attack figures fought is nearly three times the number of Shield figures, which is a little more than the number of Grab figures.


            This seems to indicate, if you want your figures to win as much as possible on internet journeys, you should give them Shield type, which has an advantage against Attack. If you want the playfield to be as even as possible, you should go with Neutral type.

         

         
            Most Popular Personalities


            Personality, as the only objective window the game provides into a figure player’s AI process, appear to be very important, but many think it’s overrated as a real picture of a figure’s behavior. It seems to matter the most, I think, early in a figure’s career; the more learning experience a figure gains, the less apparent is the connection between a figure’s personality and its actions.


            Still, here’s the most popular personalities I’ve seen in journey play other than Normal (which is the default personality all figures begin with):


            
               	Enthusiastic - A lot of figures tend to gravitate to this personality.


               	Cool - I think this personality corresponds with projectile use.


               	Aggressive


               	Thrill Seeker


               	Light

            


            Followed by Reckless, Laid Back, Offensive, Daredevil and Logical. In the observed fights, the personalities Cautious, Unflappable and Entertainer never showed up at all.

         

         
            Most Popular Skills


            Remember: each skill slot filled on a figure carries with it a decrease in maximum statistics. (First and third slots: -6% to Attack and a little more to Defense; second slot: -4% to Attack and a little more to Defense. These reductions can be balanced to all Attack or Defense.) It seems that this isn’t worth it for the situational benefits that most Attack Up skills offer unless the figure is tuned to high Attack, but do what you will. All of this doesn’t apply, mind you, to Adventure Mode fighting; skills there carry no statistic penalties and can be very useful.


            
               	Critical Hit Up - According to the Smash Wiki, one instance of this skill gives a fighter’s attacks a 1-in-20 chance of doing 30% more damage. Is 6-12% reduction in all Attack worth that? Most Attack Up skills give a 10% boost, half of that but much more consistently applied. An interesting thing about the Critical Hit Up skills (including its high-powered counterpart, Critical Hit Up Up, which gives a 12% chance) is that additional copies of the skill don’t increase power but instead odds of success.


               	Special-Move Power Up - Special moves are flashy and sometimes very strong, although that stat decrease harms this skill as it does all the Attack Up abilities. But the problem is extra bad in this case; nearly all of the Attack Up skills give a 10% advantage to attack power, but this one only gives a 5% increase!


               	Physical Attack Up - This skill sounds like it should affect most attack moves, but apparently it only affects direct non-weapon attacks, according to the move's own description, specifically punches, kicks and bites. It also affects a number of other non-weapon, non-projectile attacks, like head-butts and spins. Notably, this is a straight upgrade, with no drawbacks, from both Foot Attack Up and Fist Attack Up.


               	Air Attack Up - Some characters really live and die by their air attacks.


               	Weapon Attack Up - This is useful to Fire Emblem swords people, the multiple Links or the Castlevania crew. I don't think it helps projectiles. Those should fall under the purview of Shooting Attack Up.


               	Hyper Smash Attacks - This increases both damage dealt and charge speed, which in play terms is an additional increase in damage and knockback on charge attacks that would not have been held to full power.


               	Landing Lag Down - This could really be worth it for some characters. Landing lag, which affects the amount of time a character is stuck in a recovery pose after using an attack in the air, is decreased by 30%, plus an additional 10% for each extra copy of the skill.


               	Great Autoheal - This skill definitely is worth it, being one of the five most powerful skills in the game. However, I find it can be very weak against a high Attack figure. It does best against Defense-favorers, who won't be doing as much damage.


               	Instadrop (part of three-way tie for 9th)- This gives characters a new attack, turning their fast fall into something with a damaging aura. I’ve seem at least one entertaining opponent that used a lot of Instadrop. Worth playing around with.


               	Move Speed Up (three-way tie for 9th)- Some people use this as a way of negating some of the negative part of Armor Knight or Slow Super Armor. It increases ground and air movement speed by 20%, with an additional 20% for each extra copy. It seems to me that being faster doesn’t necessarily help a figure player to fight better, but it might help some characters who have difficulty recovering.


               	Additional Midair Jump (three-way tie for 9th): Helps with recovering. Might be especially useful on Yoshi, who doesn’t have an Up+B recovery move.

            


            Some other interesting skills


            
               	Super Armor (15th): Ludicrously overpowered, eliminates knockback below a certain amount.


               	Easier Dodging (tie for 16th): Usually figures don’t have trouble dodging.


               	Critical-Health Stats Up (tie for 18th): The Critical-Health family of skills are exceptions to the stat tradeoff problem, their advantages are significant with the drawback that they only kick in when a character reaches 80% damage (30hp in Stamina) and only last for 20 seconds. Critical-Health Stats Up is the best of the lot (and costs two skills) because it combines the effects of Critical-Health Attack Up, Critical-Health Defense Up and Critical-Health Speed Up. There’s a more powerful version, Critical-Health Stats Up Up, that even increases these bonuses. Not a bad choice.


               	Impact Run (tie for 21st): Like Instadrop, this gives a figure a new attack, that does 5% damage just from running into an opponent. This damage increases linearly with the number of these skills you have, too, and it only takes one slot.


               	Item Gravitation (tie for 21st) and Item Autograb (tie for 44th): Sometimes figures get out of the habit of picking up items. In the long run personal training with Items ON is the best cure for this, I believe, but even then sometimes they just won’t pick up the things you want them to. These spirits provide a way out of this problem.


               	Autoheal, Armor Knight, Slow Super Armor (all part of the 44th-place tie). The remaining three superpower skills. The lack of presence of these skills in journey play should give you some idea of the seriousness that most journey figure players treat this game mode.

            


            Statistic spreads


            ATTACK: High 4503, Average 1608.5, Median 2058


            DEFENSE: HIgh 3963, Average 1269.8, Median 1503


            



            Opponent Figure Name Hall Of Fame



            An Incineroar named Garfierld


            A wrestling-masked Pikachu named PikaLibre


            A Snake named SNAKE WICK


            An Isabelle named Doggo3.000



            A Mr. Game & Watch named Mr. 9


            An Incineroar named FelinFerno


            A Pokemon Trainer (likely a Squirtle figure) named Squirtacus


            A Mario named PizzaPasta (a reference to a fighter from a Punch-Out!! arcade game)


            A Snake named (of course) SNAAAAAAKE


            A Sonic named Dreamcast (keep the faith!)


            A Bowser named Donatello


            


         
      
   

   
      
         Glossary


         
            Amiibo


            A lump of plastic with an NFD tag in its base, shaped into the guise of a video game character and sold by Nintendo. Used by some games to store information, like a memory card with an extremely low capacity (the tags used only have 504 bytes of useable memory, of which only 212 bytes are of general use by a game). Super Smash Bros. Ultimate uses amiibo to save the data for Figure Players. Often this guide uses “amiibo” and “Figure Player” interchangeably for stylistic reasons, but strictly speaking, an amiibo is the physical object and a Figure Player is an AI opponent generated using parameters saved to the amiibo’s memory.

         

         
            Armor Knight


            One of the three best skills, generally speaking, for figure players. Armor Knight’s apparent effect is a large increase to Defense and a modest increase to Attack, in exchange for two skill slots and a considerable horizontal speed decrease. The speed decrease affects horizontal recovery speed too, making the character a little harder to recover from getting knocked off the stage, but the Defense boost makes it much harder to pile up damage against them. Armor Knight is my favorite skill, but it is restricted in some tournaments. See Twice Armor Knight.

         

         
            Assist Trophy


            One of the many items that Smash Ultimate, when played casually, litters stages. Usually picking up an Assist Trophy provides a big advantage: it immediately spawns one of a number of helper characters who try to help out the character who got it first. It’s not enough just to pick up the trophy: the one picking it up must also stand still for a moment to activate it. Some trophies are more useful than others: Lyn, kickass sword lady, is almost always a welcome sight, while Riki, little round fuzzy magic user, often helps the opponent as much as the collector. In a new element introduced in Smash Ultimate, many of the characters summoned by Assist Trophies are now themselves attackable, although it’s often dangerous to do so. Knocking an assist character off the board does not defeat it, it’ll just teleport back after a few seconds. Instead, every vulnerable assist character has an amount of health, and depleting it will knock it out. KOing an assist character is worth a point, and sometimes decides the match! Even so, it’s usually a good idea to train your figures to pick them up whenever possible, since getting some assist characters is almost as good as a KO.

         

         
            Attack (1)


            A Spirit and Figure Player type. Attack is weak against Shield but strong against Grab. See type for more information.

         

         
            Attack (2)


            One of the two stats Primary Spirits and Figure Players have (the other is Defense). The Primary Spirit with the highest attack is Akuma. The formula for the effects of the Attack stat has been determined to be a linear 2,500 points for 100% damage increase: 25 points of attack makes all your attacks 1% more powerful. (That doesn’t mean they add 1% or 1 HP more damage; it’s proportional to the strength of the attack.) A figure player with no skills and optimized for doing damage has 5,000 Attack points, enough to do triple normal damage. Note that Defense is usually stronger than Attack though.

         

         
            Autoheal


            A particularly useful skill, giving a fighter bearing it 3% or HP in damage recovery every five seconds, at the cost of two skill slots. It’s a strong skill. See Great Autoheal for an even better version. The advantage of Autoheal over it is getting most of its benefit with a spare slot to put something else.

         

         
            Board


            Synonymous, in my usage, with stage.

         

         
            Defense


            One of the two stats Primary Spirits and Figure Players have (the other is Attack). The Primary Spirit with the highest Defense is the Absolutely Safe Capsule, which has an incredible Defense of 10,000; a fighter equipped with one of those babies only take one-seventh damage! (Sadly, the ASC has no skill slots.)

         

         
            Figure Player


            Amiibo are the physical substance; figure player is the soul, the thing that fights, learns, adapts, wins or loses.


            FP


            See Figure Player.

         

         
            Fresh


         

         
            This is my term for an amiibo player that has never fought with Learning ON or been fed personality-altering Support Spirits. This doesn’t mean that the figure Level 1; figures with Learning OFF may still gain experience levels from fighting or being fed Primary Spirits, and can even advance all the way up to the cap of Level 50 this way. And this doesn’t mean the figure will be stupid or play badly either. Far from it, a “fresh” L50 figure player is a formidable opponent; I have never seen one perform worse than average for its character in power testing, and seem easily capable of defeating L9 CPU opponents. Still, against good humans, they may be found lacking.

         

         
            Grab


            A Spirit and Figure Player type. Grab is weak against Attack but strong against Shield. See type for more information.

         

         
            Great Autoheal


            Autoheal gives a fighter 3% recovery every five seconds; Great Autoheal gives 5%. The tradeoff is it takes up all three skill slots. Still, this makes it one of the three most-useful skill types in the game for figure players. The other two are Armor Knight and Super Armor.

         

         
            Heavyweight


            One of a small class of very large and powerful opponents. The canonical heavyweights are Donkey Kong, Bowser, Ganondorf, King Dedede, King K.Rool and Ridley. In battle tests, all of these fighters had a better than 100 SQ against Training Mario; one of them, King Dedede, had the best score of all of Smash Ultimate’s character roster.

         

         
            Impact Run


            One of two skills (the other is Instadrop) that gives a fighter an additional kind of attack. For one slot, when the character dashes they get a aura around them that strikes fighters it collides with. This is a good deal generally: not only is it more damage for the foe, but some attacks will have trouble getting through the aura, and even some projectiles that strike it just the right way will be nullified. The aura appears whenever the fighter dashes, regardless of its speed, which can result in the entertaining sight of a slow character with Armor Knight dashing in slow motion with the speed aura flickering around it.

         

         
            Instadrop


            One of two skills (the other is Impact Run) that gives a fighter an additional kind of attack. At the cost of two slots, a character Fast Falling (pushing down in the air to accelerate their descent) falls even faster, and damages opponents they strike as they fall. Not an unpopular choice, although the cost in slots is kind of high. One particular thing about this is it seems at least some figure player AIs may be capable of learning to take advantage of this move.

         

         
            Neutral


            One of the four types that a Primary Spirit or Figure Player can have. Unlike the others, Neutral provides no benefit or penalty regardless of the opponent.

         

         
            NFC Tag


            The gizmo, buried within the base of each amiibo, that makes the magic happen. Each amiibo’s NFC tag contains about 540 bytes of readable memory, but not all of that is writeable, and a lot of what remains goes to housekeeping purposes. Within this memory is stored the amiibo’s character, release and series, its name, the Mii and name of its owner (almost 100 bytes are used to store the Mii alone). Additionally, Smash Ultimate stores its experience point total, type, internet journey win count, Attack and Defense scores, skills and other data of mysterious purpose. The purpose of a lot of this data remains unknown to investigators.

         

         
            Pokeball


         

         
            Like Assist Trophies, these items summon a Pokemon helper character that fights alongside you. Like Assist Trophies, some Pokemon are very powerful; also like Assist Trophies, some (Exeggutor, Goldeen, Mew) are not very useful, but it’s still worth chasing them down on the off chance you get one of the really good ones. Unlike Assist Trophies, only one Pokemon (Ditto) can be defeated by an opponent to score them a point. A special type of Pokeball, the Masterball, has a much higher chance of summoning one of the best Pokemon.

         

         
            PowerSaves for amiibo


            A useful device created by the mischevious Datel company, and the start of one path to experimenting with amiibo hacking. Another is the Android app TagMo, although it requires a phone with a built-in NFC reader.

         

         
            PowerTag


            Along with PowerSaves for amiibo comes one of these, an unlocked NFC tag in a small plastic disk that, using their software, can be made to emulate any other amiibo, both in its normally-writeable aspects and in its parts that are not normally malleable. By finding the right files on the internet, you can make the Powertag behave like any other amiibo, then take it into Smash Ultimate, trained it, do whatever, then take it back into PowerSaves, back it up, and turn it into something else. You can take an amiibo that you own, make a backup of it with the software, then restore that backup onto the Powertag. It’s a hugely useful thing to have. You can also buy spare Powertags in units of three from Datel’s website, for about 10 British pounds.

         

         
            Power Test


            A way to measure an amiibo’s fighting ability by putting it against a CPU player. Standard Power Tests are usually performed as 36 minute matches against Training Mario to produce a figure player’s SQ, or Smash Quotient. Power Tests are typically performed with Learning OFF and on Battlefield or a Battlefield-type state. A power test is scored by dividing a character’s KOs by the number of falls + self destructs and multiplying by 100. A SQ of 100 is average, meaning that the tested fighter and Training Mario lost the same number of stocks throughout their match. A score of 120 is good; scores over 150 are excellent; 200 and above are exceptional. The highest observed SQ to date is 275. For more, see the chapter on power testing.

         

         
            Recovery


            The process of a Smash fighter, knocked off the stage but not completely off-screen, trying to make it back to the stage to continue fighting without falling down and losing a stock. Characters vary greatly in their recovery ability, from floaters like Kirby who can almost recover at will, to Little Mac, who falls like a stone and can barely recover at all.

         

         
            Self-destruct


            If a fighter falls off the board without ever having been hit by the opponent on the current stock, or if it’s been three minutes since they were last struck, it counts as a self-destruct, and while the fighter still loses a point and/or stock, no one gets awarded a point. In some older versions of Smash it was quite a bit easier to have an intentional fall ruled a self-destruct, which could be taken advantantage of by a tricky contestant. Figures are themselves known to sometimes self-destruct, which must be taken into account when power testing.

         

         
            Shield


            A Spirit and Figure Player type. Shield is weak against Grab but strong against Attack. See type for more information.

         

         
            Slot


            In the World of Light Adventure mode and on the Spirit Board, if you equip a Primary Spirit to fight with it may come with one or more slots, into which can be equipped Secondary Spirits, which provide skills. Figures get slots too. They always get three, but unlike Primary Spirits equipping a skill into a slot consumes the spirit, and it’s harder to unequip a skill. Some skills, especially the best ones, take up more than one slot.

         

         
            Smash Quotient


            Roughly analogous to IQ (which sucks BTW) in that it’s scaled to a score of100 being average. The score produced by power testing. Generally speaking, a higher SQ means a stronger fighter, although this measurement is not perfect.

         

         
            Spirit


            One of the thousand-plus collectable things you can win playing in Smash Utimate’s many modes. There’s several kinds, but of most relevance here are Primary Spirits, which give figures stat points, and Secondary Spirits, which adjust the balance between Attack and Defense and can grant skills. Both kinds of spirits though, when consumed, adjust the using figure’s AI tendency, possibly undoing hard work.


            Spirit Team


            When playing in Adventure Mode fights, or in Smash mode with Spirit Teams set to ON in the rules, a human or CPU player can be equipped with one of these things. Outside of Adventure Mode though, you must first assemble a team in the Spirit Teams screen. Other than the need to construct them ahead of time they work the same. Figures can never be equipped with spirit teams, but their ability to have innate stat points and skills helps to make up for it. Properly balanced spirit teams are useful in making a fair fight against a figure, which is useful in training it and in determining how good it is.

         

         
            SQ


            See Smash Quotient.

         

         
            Stats


            There’s two in Smash Ultimate: Attack and Defense. For figures the sum of the two can only get up to 5,000. That is unless the figure has some full skill slots, in which case the maximum is lower; or, unless the figure has been hacked, then the limit is more arbitrary, although this is not a fair way to play.

         

         
            Stock


            One “life.” When a fighter falls off the board (or in specific other circumstances) they lose one of these. If they hold aloft an S-Flag for about three seconds, they gain another one. If the format is Stock Battle then fighters have a limited number of these, and running out eliminates that fighter from the game. Stock battles tend to favor defensive characters.

         

         
            Super Armor


            One of the big five, severely-overpowered skills, having this, or its cousin Slow Super Armor, means a fighter who gets hit at all doesn’t flinch or get knocked back unless the attack overcomes a certain level of resistance. In practice, this means characters don’t get juggled or tossed around until they’re already into middle damage.

         

         
            Training Mario


            An illustration of the depth of my mania. A Training Mario is a L9 CPU opponent with appropriate stats to fight a given amiibo on a roughly even level. For a L50 amiibo with full stats (minus whatever decreased maximums it has from skills), that’s one with a Spirit Team of the same type, or Neutral, and a sum or 5000 stat points.

         

         
            Twice Armor Knight


            Skills in Smash Ultimate “stack” if given multiple times, but most powerful skills like Armor Knight, since they take up more than one slot, cannot be given multiply. Armor Knight, when playing with Spirit Teams, is an exception, because it’s a skill you can get from a Primary Spirit, as a Trait (from Black Knight). Black Knight also has high stats and two slots, so you can put Armor Knight on it again by equipping it with Halberd. The result is overwhelming: even strong attacks rarely do more than 3% damage, and the figure doesn't even slow down any more. Twice Armor Knight cannot be given to a figure player because they don’t gain Traits, only Skills, but it can be useful to put on CPU opponent, or even using yourself, in training them.

         

         
            Type


            Primary Spirits carry a type, Attack, Shield, Grab or Neutral, that may provide a bonus against some opponents. Figure Players may pick up a type too, depending on what spirits they’re fed. (Unlike personality, if they’re fed no spirits, type cannot change.)


            There is a non-transitive, circular rock, scissors, paper-style relationship between Attack, Shield and Grab types, with Neutral existing outside. Shield beats Attack, Grab beats Shield and Attack beats Grab. In attacks by a FP against a FP type or spirit team weak to it, it does 130% more damage and takes 85% of the damage it would ordinarily have taken. This is the equivalent of having 750 more attack points and around (according to my rusty algebra) about 294 defense points (starting from zero).


            

         
      
   

   
      
         Art Gallery


         When preparing the art for this book, I took pictures of my own amiibo collection, with a flash, and then used an image editor’s Threshold function to convert them into the stark 1-bit images you see throughout this book. Sometimes a bit of extra editing was required, but for the most part it worked really well.


         Here are some of those images, and some quick takes on them.


         [image: friv_dededestark]


         King Dedede here was one of the first I did, and still one of the best. His design really shines through. It’s kind of hard to believe this is a processed photograph.


         [image: friv_simonstark]


         Simon also turned out very well. The detail on his whip is especially nice. I find, for the more realistic figures, it was best to let the faces get washed out.


         [image: friv_inklingstark3]


         The body of the Inkling gets a bit obscured, but you can make out his face, his gun and his stylish sneakers, and that’s what really matters to an Inkling.


         [image: friv_mariostark2]


         My 30th Anniversary Super Mario Bros pixel Mario figure turned out surprisingly well considering the difficulties using this technique on these blocky figures (see Pixel Link, below). Mario’s appearance is so iconic that you can still recognize him by his face and the position of his hands.


         [image: friv_pixellinkstark]


         Pixel Link looks like he’s crying, but that’s actualy the shadow of his pointy nose. I’m particularly pleased with how the cross on his shield stands out. Its inclusion was an oddity of the original game, which also put a cross on the “Magic Book” item, called a “Bible” in the Japanese version. Hyrule has some weird beliefs.


         [image: friv_ryustark3]


         Good ol’ Ryu. I’ve been trying to make a go of him in internet journey play, mostly because he’s so unfavored, overshadowed by giant turtle monsters, hammer-holding emperor penguins, psychic kids, bear/bird combos and all the rest of Smash Ultimate’s cast of crazies. In this image I made sure to get the relief on Ryu’s pecs. Why bother being a karateman if you don’t show off a little?


         [image: friv_kirbystark4]


         Kirby is surprisingly hard to photograph in this style, as it’s easy for the glare coming off his smooth round body obscuring an essential part of his appearance. It worked out okay here.


         [image: friv_daisystark]


         DAISY SILENTLY APPROACHES. SHE HOLDS YOUR GAZE AND PEERS DEEP INTO YOUR EYES. YOU FEEL YOUR LIMBS ANIMATE WITH AN ALIEN PRESENCE. NOW YOU ARE A PRINCESS TOO.


         [image: friv_peachstark3]


         It is said that the specter of the Princess Toadstool still haunts her castle, centuries after she was disposed by her mushroom underlings.


         [image: friv_lucasstark]


         I think Lucas turned out extremely well. The shadows between his fingers! His striped shirt! The relief of his hair! The expression on his face!


         

      
   

   
      
         Sources


         A lot of personal research and experimentation went into the making of this book, partly because I was attempting to double-check the veracity of other sources. There is a fair bit of misinformation about amiibo as they relate to Smash on the internet (there are still sites that claim Smash Ultimate’s maximum figure level is 70, which is trivial to debunk. (Example)


         But there are some good sources of information out there. Inclusion here is not intended as an endorsement of these sites or of their communities, but they are useful as resources.


         The Smash Wiki contains a wealth of information on the formula the game uses to determine damage, and many other aspects of the game. The most useful pages to our subject matter are the one on Figure Players and the one on Spirits.


         Exion Vault, the site of cloudnine987, is the home of a large community of amiibo battlers on the internet. It hosts a lot of good advice on figure battling, and character-specific training guides.


         Amiibo Doctor has some interesting insights into figure player AI.


         An interesting thread on the Smash Bros. subreddit laying out the basics of the damage formula (although I think it’s incorrect about the Defense formula).


         Popular game hacking community gbatemp.net has some useful threads on both amiibo and their use in Smash. The amiibo memory map has a page on their wiki. User odwdinc has written an amiibo editor in Python that and decrypt and encrypt and, while it is not without its flaws (be sure to make sure, when use its built-in hex editor, that it actually commits it changes), is still pretty darn useful. Here’s another thread on amiibo data, and this thread has speculation and observation on what Personality means.
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