Dynamic Bone Guide
Wogrim's Brief Guide to Dynamic Bone Physics and the DynamicBone Script.

What is Dynamic Bone?

Dynamic Bone is some scripts that game developers can buy on the Unity Asset Store, which lets them put those
scripts in their games. The main script is called DynamicBone, which gets applied to a chain of bones such that
the bone chain has some physics. It can be something that only jiggles a little like boobs, a springy cat tail, a
freely dangling rope, or many other things which you want to move dynamically. This includes collisions with
things that have the DynamicBoneCollider script.

These scripts are technically both MonoBehaviours (MBs) but | won't refer to them as MBs to avoid confusion
with item MBs (such as ChaClothesComponent = Clothes MB).
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How is Dynamic Bone Used in KK and for modding KK?

The character body has Dynamic Bone Colliders on it to reduce the amount that Hair, Clothes, Accessories, and
Studio Items with Dynamic Bones will clip through the body (at least, the dynamic boned parts of those items).
The body also has a DynamicBone_Ver02 for boobs and butt jiggle; | don't know how it works and this is all | will
mention of it.

For making mods you generally put the DynamicBone script on the root of the item (on the same GameObject as
the item's MB) so it is easy to find. Here's where you'll find it on an item in SB3U.

_// hair_01

Object Tree Mesh  Material | Texture

=8 Hair 01
i Animatar
i~ MonoBehaviour [ChaAccessoryComponent] PathlD=13%3585053248143415
Behavioyr [ChaCu 3i et =frrraa 26 /6515446755
WonoBehaviour [DynamicBone] PathlD=-1405462653 73340
i Meshes
- Offset
= MN_move
El root
=8 Angle
= Mover
=-tail 0
- tail_1
E-tail_2
|'§:--tail_3
Letail 4
=I- Materials

Double click it to look at it.
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This one points to the tail_0 bone so that tail_0 and its children move with physics.

2 hair_01 5 hair_01 [DynamicBone] ]
MName | | []Hex Max Iines Hevgrt

MaonoScript Attibutes

Name |Dyr|amicEnne | Execution Order ICI ety | | Rede: |

[] iz Editor Script Properties Amray Operations
Assembly  |Assembly-CSharp.di | Propetties (Hash) |00416CF1AE insert Below Delete
ClassMame |D)'r|.amicEnne | Mamespace |:| Copy @ Paste Below
— P— —
{ m_Roaot {PPtr<STransform:): tail_0 Transform PathlD=51 1?543&52252%
: eRate 50

m_Damping float): 0.1
fil-m MamrinaTietib Arimetinn,mes

If an item has multiple bone chains that need physics, a separate DynamicBone script is needed for each. For
example, skirts that use the body's skirt bones (which are 8 bone chains) usually have 8 DynamicBone scripts on
them.

p_o_bot_skirtds ]
Object Tree  Mesh  Material Texture
=l p_o_bot_skit(E

- fpimator
- MonoBehaviour [[ynamicBane] PathlD=3040728503388621261
- MonoBehaviour [ynamicBaone] PathlD=8847730077143205563
- MonoBehaviour [ynamicBone] PathlD=-7655284635358446579
- MonoBehaviour [DynamicBone] PathlD=2783002203425115850
- ManoBehaviour [ynamicBane] PathlD=8122672604153255258
- ManoBehaviour [[ynamicBane] PathliD=-3441159382556 7360053
- MonoBehaviour [[ynamicBane] PathlD=-1734731086 7644724535
- MonoBehaviour [ynamicBane] PathlD=7553142305821808110
- MaonoBehaviour [ChaClothesComponent] Path|D=536617046854 738442
- of_j_root
#-cf_o_root

- db_shirt

i B e
ul j |
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How To Test Dynamic Bone Settings?

Note: you may be tempted to jump right in to testing, but you would be lacking critical information. |
recommend you read the whole guide first, or at least until I've explained all the settings (bold words).

KK Modding Tools doesn't let you test Dynamic Bone settings in the Unity Editor, so you have to test them in-
game. For Accessories (including Accessory Hair), you can play with some of the settings in Maker with the
Dynamic Bone Editor plugin.

T Koikatsu Party.
F Operation Panel A

I l | Pa— Cothing
| i . ® Automatic O Clothed

rwear O Naked

() Maintain position when switching accessary
~ types
slot02 () Maintain color when switching
v 7 accessory types

Slot 03 | Type ‘ Head how s

@ Main @ Sub

i Center of Head
Position

Restore Default Base Position

Slot 06

Slot 07

Flip Base Position

i ) Part01settings Click to Edit

_ St0S | (DopisplayAds (@ Move O Rotate)
( slot 10 B

Slot 11 - Akl =
Group @ Main O sub

slot 12

- Dynamic Bone Editor
slot 13 =

Material Editor
Slot 14
St1s (@ Match Color With Hair
(& use Hair Gloss

Il e ERL o} | Dy amic Bone . i  Reetiightouce

AccStateSync Freeze Axis [v] None | | ® @ 1 ) e 2
i ( ; ® Image O Monocolor
Welgh‘t < 001/014 >
Damping = = estal
Elasticity () seve it i names
e O 1 Stiffness

1__ Duplicate Inertia — | !
oy = == e AR k Cameralight

- " Radius . | Reset | () split XYZ scale sliders

&.—Mﬂu _a (D) Advanced BonemodWindow

Keyword "some" because this is not all the settings. Also there isn't much character movement in Maker so you
don't get a good idea of the result.

(@ show clothing state menu
@ AS.S. Preview

() show helght measure bar
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It is better to save a character with the item, and add them in Studio. You might drag the character around,
rotate them, and/or play animations to watch how the dynamic bones move. KKPE advanced mode gives you
the same controls as Dynamic Bone Editor plus a little more.

B8 ChereStudic - x

ady Jf | Statis LA * Animation Controller
o studio
Animations H-Caressing

5"“"!_ Workspace

Voice Girl Service
Pattern B Haruno Chika

ﬂ Clothing Male Service ® i

IointAdjustment Girl Insertion
Male Insertion Extral
Special H
Battle
Lesbian

Extra2

Show Areached trems
Farce Looping

Asimation &

har | he |
ALL

Search.

0.000 def Copy Transform

0.000 0.000 def Paste Transform

a_n
1,000 1.000 def | Reset Transform + (=) ’I‘

But this is still not all the settings.
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So What Are All the Settings?

Let me start with the less-important things which you probably shouldn't touch:

UpdateRate just leave at 60

Colliders is a list of Dynamic Bone Colliders that is filled by the game at runtime; leave it empty
Exclusions is supposed to let you turn off Dynamic Bone for specific bones in the chain, but | haven't got
it to work; leave it empty

FreezeAJxis lets you prevent bones from moving in in a direction; usually leave it on None
DistantDisable / ReferenceObject / DistanceToObject is a feature that turns off the simulation if it is too
far from the reference object (normally used in large game worlds for performance); leave it off / empty
notRolls seems to be a list of bones but | don't know what it's supposed to do; leave it empty

Weight apparently lets you blend between regular animation and the dynamic bone animation, which
you could possibly use on a self-animated item; it is not saved in the item and you normally leave it at 1
Gravity puts a constant force (in world space; Y = up/down) on the bones, but there's something weird
about how it works and you should probably leave it at 0

Force puts a constant force on the bones, no strings attached; usually used for gravity with something
around Y =-0.004 (but people will change it in Studio for posing)

The Root is the starting bone in the bone chain that Dynamic Bone will affect; must refer to a bone on your item
(you must ALWAYS set this on every Dynamic Bone script)

Now for the main Dynamic Bone settings, and some values to try:

Damping slows the bone movements; 0 for hyper movement, 0.1 is a good starting value, go higher to
make something look more lightweight or to make movement less jerky

Elasticity is a force that pushes bones toward their original rotation, and not in the local-rotation way |
expected; 0 for no effect, 0.2 is a good amount for the item to mostly defy 0.004 Force (gravity) but still
wave with character animation

Stiffness limits how far from the original rotation a bone can rotate, again not in the way | expected; 0
for no limitation, 0.3 appears to be about 90 degree rotation allowed

Inert decreases how much the character movement affects the bones; not animations, but actual
movement from one location to another like girls walking around the school; 1 to ignore character
movement, 0.8 is a good starting amount, lower to make it look like the wind is blowing it more
Radius is the radius of a sphere collider that gets attached to each bone in the chain, for simulating
collisions with the dynamic bone colliders; seems to be 0.01 = 1 cm so try to keep it around half the
thickness (diameter) of the item; if too big the bones will collide with the character from far away; |
don't know where on each bone the collider is attached

And then there are curves (yes, more settings).
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The main Dynamic Bone settings all have distribution curves so that for each setting, different bones in the chain
can have different values. These are called DampingDistrib, ElasticityDistrib, StiffnessDistrib, InertDistrib, and
RadiusDistrib. The curves are used on many items; the most common use I've seen is to have high Elasticity at
the start of the bone chain (where it attaches to the character) so it doesn't move as much there, but much less
Elasticity on the rest of the bone chain so it can move around much more freely. Here's how such a curve could
look in Unity (KK Modding Tools), with a 5 bone chain drawn at the top for reference:

The X axis goes from 0 (start of the bone chain) to 1 (end of the bone chain) so basically a bone's X coordinate is
where the bone lines up with. Each bone's elasticity is Elasticity multiplied by the Y value of the curve at the
bone's X coordinate. So with how much the curves can change things, testing dynamic bones without knowing
the curves can cause confusion; for learning it is best to start with no curve (or a flat curve at Y = 1).

Important notes:

o from testing, the bone's X coordinate seems to be the tail of the bone; for the first bone in the chain, X =
0.2, second bone 0.4, etc. (these may be based on bone length, | just have all bones same length); so for
the above curve, you probably want the high part to extend farther to the right to affect the first bone

e by default Dynamic Bone seems to ignore the last bone in the chain, which | assume is because Dynamic
Bone doesn't know how long it is; the last bone does not move, and the bone coordinates are calculated
as if there are 4 bones (for first bone, X = 0.25, etc.); you can get the 5th bone working as expected if
you set one of these:

o EndLength if non-zero will use the last bone with a length of this number multiplied by the
distance between the last 2 bones; use 1 if the last bone is the same length

o EndOffset if non-zero will use the last bone with its tail at the specified offset from it; | haven't
tried it but it's probably for making the last bone at a different angle in Dynamic Bone
calculations
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In SB3U the curve is just some data points with X Value ("time"), Y Value ("value"), and left and right slopes
("inSlope" and "outSlope") for calculating the curve between the data points:

i m_Blasticity float): 0.2
= m_ElasticityDistrib AnimationCurve
=8 m_Curve vector
& Aray Aray size 3

- [0] data Keyframe
- time float): 0
- yalue float): 1
- inSlope float): 0
- outSlope float): O
[=- [1] data Keyframe
- time float): 0.25
- yalue float): 0.1
- inSlope float): 0
- outSlope float): O
=~ [#] data Keyframe
- time float): 1
- value float): 0
- inSlope float): 0
- outSlope float): O
- m_Prelnfinity (rt32). 2
- m_PostInfinity {irt32); 2
- m_RotationOrder fint32): 0

So yeah the SB3U workflow is much more of a pain when dealing with curves.
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Making Items With Dynamic Bones (General)

Dynamic Bones can act unpredictable with scaling. Using game controls to scale Accessories and Studio Items
(the same amount in all directions) is probably okay, but you don't want any scaling anywhere on your item
when you create it.

Dynamic Bones may be put on a bone chain that branches out and it seems to work, but | don't know how that
affects calculations; do so at your own risk.

I've heard you're not supposed to attach something with dynamic bones to the dynamic bones of something
else, something with unknown script execution order; do so at your own risk.
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Making Items With Dynamic Bones (KK Modding Tools)

The Dynamic Bone script can be added directly to your item in KK Modding Tools but can't be tested until in-
game. For editing curves, right-click is your friend. Once you have settings you like on an item, you can
copy/paste them on any new items you make:

k 4 @ Dynamic Bone {Scripﬂ ﬁ
Script Recet

Root

Update Rate Remove Component

Damping Move Up

qu_pl.ng e Wove Down

Elasticity

Elasticity Distril Gupy Campdnent

Stiffness Paste Component As New
Stiffness Distril Paste Component Values

Inert . _

Inert Distrib Edit Script

Radius 0.02 | ”
Oadivie Pictieib . |

You still have to drag the appropriate bone to the Root field after pasting settings:

Hierarch [[Ifspecta  As: | @ == B Inspector . -
dgreste -] (GoAT & Thair_o1 | [ ] Static =
v €] Item Preview Scene* = P
b CameraManager Tag (Hnigaged i) Layer | Chara A
F House Prefab | Select | Revert | Apply |
Map Peint Light YA Transforin @ %
p_Inth_colllder_bnd'gr Position X0 !"I"IIJ 2’0 |
Es Rotation X0 | ‘r!q 20 |
¥ Offset i Scale ®1 B S Z1 Il
¥ N_move ki ¥ Animator o,
¥ root | > @ I¥ Cha Accessory Component (Script) g
i s b || ¥ Cha Custom Hair Component (Script) L
¥ Mover : Siark
i — ‘l’@ . Dynamic Bone [Ecrlpt? ﬁ £,
'l’t_ail_l Lot DynamicBone o
¥ tail_z Root L tail_0 (Transform) |
¥ tail_3 Update Rate (60 i
tail_4 Damping _ — CEE
Damping Distrib
Elasticity e [z ]
Elasticity Distrib
Stiffness - :U—|
Stiffness Distrib o |

If for some reason you want the exact settings of a game item or mod which you only have the AB for, go to the
KK Modding Tools GitHub, Wiki section, "Importing Contents Of AssetBundles" page.
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Making Items With Dynamic Bones (SB3U)

As with other scripts in SB3U, to add the Dynamic Bone script to an Animator you must drag it from an existing
item that has the script. This copies the settings, which makes things easy if there is an existing item whose
settings you want to copy. But to fill in the Root field you must drag the bone from the Animator's Object Tree
to the Dynamic Bone script's tab...

hair_m]/ hair_01 [DynamicBone]* ]
Object Tree Mesh  Material | Texture
=) hair_01
‘- Animator
i MonoBehaviour [ChaAdcessoryComponent] PathlD=1359585053848143415
ManoBehaviour [ChaCdstomHairComponent] Path|D=6773572676515446759
i MonoBehaviour [CynarjicBone] PathlD=-1405462653733402025
[#)- Meshes
21- Offset
B- MN_move
Iij--rot:t
[él--AngIe
- Mover
=-[EIRY
= tail_1
E--tail_2
Iél--tail_.'il

And onto m_Root, which will fill in the link at the bottom; hit Enter to change the value, and it will turn green.

/"hair 01 ) hair_01 [DynamicBone]* |

MName | | [ Hex  Maxlines R_glrair_t

MonoScript Attributes

Name |DynamicBon | Execution Order ICI T itnas Redo
[ is Editor Skript Properties ﬁnayoﬁeéaﬁ:;ns. : une

Assembly | Assembly CSHam.dI | Properties {Hash) Insert Below _' -_ Delete

ClassName |Dy'namichr1 | MNamespace l:l Copy | Paste Below

--m_Damping float): 0.1
£|-m_Damping Distrib AnimationCurve
-.-m_Elasticty float): 0.2

#- m_Elasticity Distrib AnimationCurve
--m_Stiffness float): 0

£ m_StiffnessDistrib AnimationCurve
--m_Inert float): 0.8
£-m_InertDistrib AnimationCurve

- m_Radius float): 0.02

|- m_RadiusDistrib AnimationCurve
--m_EndLength float): O

- m_EndOffset (Vector3y: 0. 0.0
-..m_(Gravity (Vector3): 0,0, 0

- m_Force (Vector3): 0, -0.004, 0

- m_Colliders vector

- m_Exclusions vector
--m_Freezefuis (nt32): O
-..m_DistantDizable {rt8): 0

- m_ReferenceObject (PPtr<$Transform=); PathlD=0
--m_Distance ToObject float). 20
[#-m_notRolls vector

—
m_Roat {F‘Ptr(STransforrn{ animatorEditor? Frames{5) ‘}

(i
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If you need to change how many data points are in a curve, you can probably do it with Array Operations, but |
haven't tested the resulting item. | imagine the points need to be in order of increasing X value (“time”).

hair 01 ) hair_01 [DynamicBone]* |

Mame | | [] Hex  Max Iines [ Rever |

MonoScript Attributes

MName |D'_.'namicErnne | Execution Order ICI [ edss | | oReds

[] is Editor Script Properties Amray Operations
Assembly  [Assembly-CSharp dI | Properties (Hash) [00416CF1A: | Delete
ClassName |DynamicEInne | Mamespace | | : Copy 11 Paste Below :

'I.l
--m_lpdateRate float): 60
--m_Damping float): 0.1
- m_Damping Distrib AnimationCurve
--m_HEasticity float): 0.2
- m_Elasticity Distrib AnimationCurve
- m_5Stiffness float): 0
—1-m_5tiffnessDistrib AnimationCurve
Cld e

i

1

- Amay Aray size 3
m:F‘nstlrrfin'rt:.- {int32): 2
i m_RotationOrder (rt32): 0
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