# commands for Skeleton as seen on reel

# fkControllers
fkController ("thorax", "left_cla "2.5"
fkController (“thorax™, "right_clavicle”, Y, "2.5™)

fkController (“neck™,
fkController (“root”, ™
fkController (“"root",
fkController ("
fkController
fkController
fkController
fkController
fkController
fkController
fkController

)
“leftHipController”, 2"
, "rightHipContr
"FKleft_armController”, "2')

, "FKleft_foreArm_armController™, "2")

- | "left_hand_armController™”, "2")
ight_clavic , "FKright_arm™, "FKright_armController™, "2')
FKright_arm”, "FKright_foreA "FKright_foreArm_armController”, "2')
ht_foreArm™, "right_hand right_hand_armController™, "2
ht_hand", "rightindexOne", "rightindexOne_armController”,
htindexOne™, "rightindexTwo™, "rightlindexTwo_armController™”, "1')

fkController ghtPinkyOne", “rightPinkyOne_armController™, "1')
fkController “rightPinkyTwo™, "rightPinkyTwo_armController™, "1')
fkController eftindexOne™, "leftindexOne_armController™, "1')

fTkController
fkController ("left_hand”,
fkController (“leftPinkyOne",

“leftindexTwo", "leftIndexTwo_armController”, "1")
ftPinkyOne™, "leftPinkyOne_armController™”, "1')
“leftPinkyTwo", "leftPinkyTwo_armController™, "1')

# legs
egSetup (“"leftUpLeg”, "leftLowLeg™, "leftLegAnkle" ftLegBall”, "leftLegToe”, 0, 0, 65)
IKlegSetup (“'rightUpLeg™, "rightLowLeg", "rightLegAnkle™, "rightLegBall", "rightLegToe™, 0, 0, 65)

# spine
spine (“'root”, "waist", "thorax", "rootMaster')

# arms
arm (“left_arm” left_foreArm™, “left_hand"”, ™
arm (“right_arm”, "right_foreArm”, "right_hand",

eft_arm”, "IKleft_foreArm", "
IKright_arm”, "IKright_foreArm™,

eft_hand"”, "FKleft_arm"™, "FKleft_foreArm”, "FKleft_hand", 0, 60, 0)
"IKright_hand"™, "FKright_arm", "FKright_foreArm", "FKright_hand", 0, 60, 0)

# foreArm
foreArmRotate ('left_foreArm™, "Left_foreArmTwistOne™”, "Left_foreArmTwistTwo™, "left_hand™)
foreArmRotate (“'right_foreArm”, "Right_foreArmTwistOne", "Right_foreArmTwistTwo", "right_hand")

# muscle (scale the skeleton to the proper scale in a new node before activating)
"1

muscleJoint ('left_pecUpper”, ft_pecUpperEnd”, eftPecUpperTarget')
muscledoint ("left_pecLower", eft_pecLowertEnd"”, "leftPecLowerTarget™)
muscleJoint ( ft_latEnd”, "leftLatTarget™)

muscleJoint ( leftTrapTarget™)

muscleJoint ( ", "rightLatTarget')

muscleJoint right_pecUpperEnd™”, ightPecUpperTarget™)
muscledoint ( "'right_pecLowerEnd", ightPecLowerTarget™)
muscleJoint ( , "right_trapend”, “rightTrapTarget™)
muscleJoint ( eft_hamstringEnd”, "leftHamTarget™)
muscleJoint (' right_hamstringEnd"”, "rightHamTarget')
muscleJoint (' epBase™, "leftBicepEnd", eftBiceplLOC'™)

muscledoint (' cepBase", "rightBicepEnd”, "rightBicepLOC™)
muscleJoint (' esLeftBase"”, "acl lesLeftEnd", "acl esTargetLeftLOC™)
muscleJoint (" esRightBase™, "achillesRightEnd", " IlesTargetRightLOC™)

# shoulders
shoulderSetupStart ("left_clav

ft_foreArm”, "left_armTwistOne", "left_armTwistTwo™, 0, 0, 90)
ight_foreArmAlterShoulderTarget ight_armTwistOne", “right_armTwistTwo™, 0, 0, 90)




#fk controllers and automatic parenting to make a clean hierarchy

import maya.cmds as cmds

def fkController (jointParent, jointChild, controller, controllerRadius):

if not cmds.objExists('groupMasterNode™):
cmds.group (em=True, n="groupMasterNode')
else:
print(“'groupMasterNode exists™)
if not cmds.objExists("orientConstraintNode'™):
cmds.group (em=True, n="orientConstraintNode™)
cmds.parent ('orientConstraintNode™, “groupMasterNode'™)
else:
print(“orientConstraintNode exists™)

group = ["group™]
control = [“control™]

# point constraint controller to joint to be controlled

pointConstDel = [(cmds.pointConstraint((jointChild), (cont[0][0:1])))]
cmds.delete (pointConstDel[0])

orientConstDel = [(cmds.orientConstraint ((jointChild), (cont[0][0:1])))]
cmds.delete (orientConstDel[0])

# group master node

groupMasterControl = [(cmds.group (em=True, n= controller + (group[0])))]
pointConstraintGroupMasterControl = [(cmds.pointConstraint((jointParent), (groupMasterControl[0])))]
cmds.delete (pointConstraintGroupMasterControl[0])

parentConstraintGroupMasterControl = [(cmds.parentConstraint((jointParent), (groupMasterControl[0])))]

# node that will be parent to controller

groupControllerNode = [(cmds.group (em=True, n=(group[0] + control[0] + controller)))]
pointConstraintGroupMasterControl = [(cmds.pointConstraint((jointChild), (groupControllerNode[0])))]
orientConstraintGroupMasterControl = [(cmds.orientConstraint((jointChild), (groupControllerNode[0])))]
cmds.delete (pointConstraintGroupMasterControl[0])

cmds.delete (orientConstraintGroupMasterControl[0])

# parenting controller node to master controller node

cmds.parent (groupControllerNode[0], groupMasterControl[0])

cmds.parent (cont[0], groupControllerNode[0])

orientConstraintControl = [(cmds.orientConstraint (cont[0], jointChild))]

# parenting of groups to groupMasterNode
cmds.parent (groupMasterControl[0], "groupMasterNode™)
cmds.parent (orientConstraintControl[0], "orientConstraintNode™)



# beginnings ok ik setup, ideally add more attributes or better controls
# these controls are simply groups in hierarchy
# pole vector also created

import maya.cmds as cmds
def IKlegSetup (UpLeg, LowLeg, LegAnkle, LegBall, LegToe, legPVx, legPVy, legPVz):

# strings
displayHandle = [".displayHandle™]
selectionHandley = selectHandleY'"]

scalePivot = [".scalePivot™]
ot = [".rotatePivot™]
[".rotate™]
["'marker™]

LOC = ["locator']

poleVector = ["pV"]
leglkhandle = ["IKhandle"]
groupLeg = [“LegGroup™]
tempLoc = ["“tempLoc']
translateLeg = [".translate™]
foot = [“"Foot™"]

master = [“"Master™]

# creation of Pole Vector controls

cmds.setAttr ((UpLeg + rotate[0]), legPVx, legPVy, legPVz)

poleVectorLocator = [(cmds.spaceLocator (n = (poleVector[0] + UpLeg)))]
deletedPointConstraint = [cmds.pointConstraint(LowLeg, poleVectorLocator[0])]
cmds.delete (deletedPointConstraint[0])

cmds.setAttr ((UpLeg + rotate[0]), O, 0, 0)

# ik handles SetUp

leglKhandleUpLeg = [cmds.ikHandle (n = UpLeg + leglKhandle[0], sj
leglKhandleBallLeg = [cmds.ikHandle (n = LegBall + leglKhandle[0]
leglKhandleToeLeg = [cmds.ikHandle (n = LegToe + leglKhandle[0],

= UpLeg, ee = LegAnkle)]
j = LegAnkle, ee = LegBall)]
= LegBall, ee = LegToe)]

# temporary Locators and Constraints

poleVectorLocatorLegTemp = ((cmds.spaceLocator (n = (tempLoc[0] + UpLeg))))
deletedPointConstraintAnkle = [cmds.pointConstraint(LegAnkle, poleVectorLocatorLegTemp[0])]
cmds.delete (deletedPointConstraintAnkle[0])

poleVectorLocatorBallTemp = [(cmds.spacelLocator (n = (tempLoc[0] + LegBall)))]
deletedPointConstraintBall = [cmds.pointConstraint(LegBall, poleVectorLocatorBallTemp[0])]
cmds.delete (deletedPointConstraintBall[0])

poleVectorLocatorToeTemp = [(cmds.spaceLocator (n = (tempLoc[0] + LegToe)))]
deletedPointConstraintToe = [cmds.pointConstraint(LegToe, poleVectorLocatorToeTemp[0])]
cmds.delete (deletedPointConstraintToe[0])

#group IK Handles

# group for IkHandles for Ankle

groupLeglKhandle = [cmds.group (em = True, n=(groupLeg[0] + UpLeg + leglKhandle[0]))]
deletedPointConstraintgroupLeglkhandle = [cmds.pointConstraint(poleVectorLocatorLegTemp[0], groupLeglKhandle[0])]
cmds.delete (deletedPointConstraintgroupLeglKhandle[0])

cmds.delete (poleVectorLocatorLegTemp[0])

cmds.parent (leglKhandleUpLeg[0][0:1], groupLeglKhandle[0])

# group for lkHandles for Ball

groupLegGroupBall1Khandle = [cmds.group (em = True, n=(groupLeg[0] + LegBall + leglKhandle[0]))]
deletedPointConstraintgroupLeglKhandleBall = [cmds.pointConstraint(poleVectorLocatorBallTemp[0], groupLegGroupBalllKhandle[0])]
cmds.delete (deletedPointConstraintgrouplLeglKhandleBall[0])

cmds.parent (leglKhandleBallLeg[0][0:1], groupLegGroupBalllKhandle[0])

# group for lkHandles for Toe

groupLegGroupToelKhandle = [cmds.group (em = True, n=(groupLeg[0] + LegToe + leglKhandle[0]))]
deletedPointConstraintgroupLeglKhandleToe = [cmds.pointConstraint(poleVectorLocatorBallTemp[0], groupLegGroupToelKhandle[0])]
cmds.delete (deletedPointConstraintgrouplLeglKhandleToe[0])

cmds.parent (leglKhandleToelLeg[0][0:1], groupLegGroupToelKhandle[0])

cmds.delete (poleVectorLocatorBallTemp[0])

# parenting and Foot Control

cmds.parent (groupLeglKhandle[0], groupLegGroupBalllKhandle[0])

groupFoot = [cmds.group (em = True, n=(UpLeg + groupLeg[0] + foot[0]))]
deletedPointConstraintgroupLegFoot = [cmds.pointConstraint(poleVectorLocatorToeTemp[0], groupFoot[0])]
cmds.delete (deletedPointConstraintgroupLegFoot [0])

cmds.parent (groupLegGroupBalllKhandle[0], groupFoot[0])

cmds.parent (groupLegGroupToelKhandle[0], groupFoot[0])

cmds.delete (poleVectorLocatorToeTemp[0])

# display handles

cmds.setAttr ((groupFoot[0] + displayHandle[0]), 1)

cmds.setAttr ((groupFoot[0] + selectionHandleY[0]), -3)

cmds.setAttr ((groupLegGroupBalllkhandle[0] + displayHandle[0]), 1)
cmds.setAttr ((groupLegGroupBalllKkhandle[0] + selectionHandleY[0]), -2)
cmds.setAttr ((groupLeglKhandle[0] + displayHandle[0]), 1)
cmds.setAttr ((groupLeglKhandle[0] + selectionHandleY[0]), -2)

# master leg Controls

groupFootMaster = [cmds.group (em = True, n= (UpLeg+ master[0]))]
deletedPointConstraintgroupLegFootMaster = [cmds.pointConstraint(LegToe, groupFootMaster[0])]
cmds.delete (deletedPointConstraintgrouplLegFootMaster[0])

cmds.parent (groupFoot[0], groupFootMaster[0])

# pole vector constraint

groupPoleVector = [cmds.group (em = True, n=(UpLeg + poleVector[0] + foot[0]))]
deletedPointConstraintPoleVectorGroup = [cmds.pointConstraint(poleVectorLocator[0], groupPoleVector[0])]
cmds.delete (deletedPointConstraintPoleVectorGroup[0])

cmds.parent (poleVectorLocator[0], groupPoleVector[0])

cmds.parent (groupPoleVector[0], groupFootMaster[0])

cmds.poleVectorConstraint( poleVectorLocator[0], leglKhandleUpLeg[0][0:1] )

if not cmds.objExists("'groupMasterNode™):

cmds.group (em=True, n="groupMasterNode™)
else:

print(‘groupMasterNode exists'™)



cmds.parent (groupFootMaster[0], ‘groupMasterNode')



# spine setup. point orient constrain base setup on spine
# moveable and rotatable hips and shoulders

import maya.cmds as cmds
def spine (root, waist, thorax, rootMaster):

#strings
controller = ["Controller']

# root control (nonMaster)

rootControl = [cmds.circle (n = (root + controller[0]), r=4)]
deleteSpinePointConstraint = [cmds.pointConstraint (root, rootControl[0])]
cmds.delete (deleteSpinePointConstraint[0])

# waist control

waistControl = [cmds.circle (n = (waist + controller[0]), r=4)]
deleteWaistPointConstraint = [cmds.p tConstraint (waist, waistControl[0])]
cmds.delete (deleteWaistPointConstraint[0])

# thorax control

‘thoraxControl [cmds.circle (n = (thorax + controller[0]), r=4)]
deleteThoraxPointConstraint = [cmds.pointConstraint (thorax, thoraxControl[0])]
cmds.delete (deleteThoraxPointConstraint[0])

# conditions
if not cmds.objExists('groupMasterNode™):

cmds.group (em=True, n="groupMasterNode')
else:

print(“'groupMasterNode exists')

if not cmds.objExists("spineConstraints™):
cmds.group (em=True, n="spineConstraints™)
cmds.parent (“'spineConstraints™, "groupMasterNode')
else:
print("'spineConstraints exists")

#constraints
pointConstraintRoot = [cmds.pointConstraint (rootControl[0], root)]
orientConstraintRoot = [cmds.orientConstraint (rootControl[0][0:1], root, mo = True)]

pointConstraintWaist = [cmds.pointConstraint (waistControl[0], waist)]
orientConstraintWaist = [cmds.orientConstraint (waistControl[0][0:1], waist, mo = True)]

pointConstraintThorax = [cmds.pointConstraint (thoraxControl[0], thorax)]
orientConstraintThorax = [cmds.orientConstraint (thoraxControl[0][0:1], thorax, mo = True)]

#constraint parenting

cmds.parent (pointConstraintRoot[0], "spineConstraints™)
cmds.parent (orientConstraintRoot[0], "spineConstraints™)
cmds.parent (pointConstraintWaist[0], "spineConstraints')
cmds.parent (orientConstraintWaist[0], "spineConstraints™)
cmds.parent (pointConstraintThorax[0], “spineConstraints™)
cmds.parent (orientConstraintThorax[0], "spineConstraints')

#control parenting

cmds.parent (rootControl[0], rootMaster)
cmds.parent (waistControl[0], rootMaster)
cmds.parent (thoraxControl[0], waistControl[0])

# freeze Transforms

cmds.makelden y (rootControl[0], appl rue, transl =True, rotate=True)
cmds.makeldentity (waistControl[0], apply=True, translate=True, rotate=True)
cmds.makeldentity (thoraxControl[0], apply=True, translate=True, rotate=True)




# fk ik setup with node for blend
# base pole vector setup

import maya.cmds as cmds
def arm (shoulder, elbow, hand, IKshoulder, IKelbow, IKhand, FKshoudler, FKelbow, FKhand, armPVx, armPVy, armPVz):

poleVectorArm = ["pV']

armRotate [".rotate"]
groupArm ["group™]
ikArm = ["ikArm"]
handArm ["Hand"]

Wo = [“Wo"]

orientConstraintShoulder = [cmds.orientConstraint (IKshoulder, FKshoudler, shoulder)]
orientConstraintElbow = [cmds.orientConstraint (IKelbow, FKelbow, elbow)]

# conditions
if not cmds.objExists("'groupMasterNode™):

cmds.group (em=True, n="groupMasterNode')
else:

print(“’groupMasterNode exists™)

if not cmds.objExists("armConstraints™):
cmds.group (em=True, mConstraints™)
cmds.parent (“armConstraints'™, "groupMasterNode'™)

else:
print("armConstraints exists™)

# parenting of constraints
cmds.parent (orientConstraintShoulder[0], "armConstraints')
cmds.parent (orientConstraintElbow[0], "armConstraints™)

#poleVectorSetup

cmds.setAttr ((IKshoulder + armRotate[0]), armPVx, armPVy, armPVz)

poleVectorControl = [cmds.spaceLocator (n = poleVectorArm[0] + IKshoulder)]
pointConstraintpoleVectorControlDelete = [cmds.pointConstraint (IKelbow, poleVectorControl[0])]
cmds.delete (pointConstraintpoleVectorControlDelete[0])

grouppoleVectorControl = [cmds.group (em=True, n = (groupArm[0] + poleVectorArm[0] + IKshoulder))]
groupPointConstraintpoleVectorControlDelete = [cmds.pointConstraint (poleVectorControl[0], grouppoleVectorControl[0])]
cmds.delete (groupPointConstraintpoleVectorControlDelete[0])

cmds.parent (poleVectorControl[0], grouppoleVectorControl[0])

cmds.parent (grouppoleVectorControl[0], "groupMasterNode™)

cmds.setAttr ((1Kshoulder + armRotate[0]), O, 0, 0)

# ikHandle

ikHandleArm = [cmds.ikHandle (sj=IKshoulder, ee=1Khand)]
GroupikHandleArm = [cmds.group (em=True, n = (groupArm[0] + IKshoulder))]
cmds.parent (ikHandleArm[0][0:1], GroupikHandleArm[0])

cmds.parent (GroupikHandleArm[0], "groupMasterNode')

#handControl

handControl = [cmds.spaceLocator (n = hand + IKshoulder)]

pointConstrainthandControlDelete = [cmds.pointConstraint (hand, handControl[0])]

cmds.delete (pointConstrainthandControlDelete[0])

grouppolehandControl = [cmds.group (em=True, n = (groupArm[0] + IKhand))]
grouppolehandControlDelete = [cmds.pointConstraint (handControl[0], grouppolehandControl[0])]
cmds.delete (grouppolehandControlDelete[0])

cmds.parent (handControl[0], grouppolehandControl[0])

cmds.parent (grouppolehandControl[0], "groupMasterNode™)

cmds.parent (ikHandleArm[0][0:1],handControl[0])

cmds.select (handControl[0])

cmds.addAttr (shortName="blend®, longName="blend", defaultvalue=1.0, minvalue=0, maxValue=1, k = True)

#polevectorConstraint
cmds.poleVectorConstraint( poleVectorControl[0], ikHandleArm[0][0:1])

#isolation of constraint attributes shoulder

orientSelectShoulder = [cmds.select (orientConstraintShoulder[0])]

orientSelectShoulderArray = [cmds.listAttr (orientConstraintShoulder[0], s=True, r=True, w=True, c=True,k=True)]
orientSelectShoulderArrayW0 = [(orientConstraintShoulder[0]+orientSelectShoulderArray[0][6:7])]
orientSelectShoulderArrayWl = [(orientConstraintShoulder[0]+orientSelectShoulderArray[0][7:8]1)]
orientSelectShoulderArrayWOlsolated = [("%s" % (orientSelectShoulderArrayWO[0][0]))]
orientSelectShoulderArrayWllsolated = [("%s™ % (orientSelectShoulderArrayW1[0][0]))]
orientSelectShoulderArrayWOlsolatedName = [orientSelectShoulderArrayWOlsolated[0] + period[0] + IKshoulder + WO[0]]
orientSelectShoulderArrayWllsolatedName = [orientSelectShoulderArrayWllsolated[0] + period[0] + FKshoudler + W1[0]]
cmds.setAttr ((orientSelectShoulderArrayWol atedName[0]), 1)

cmds.setAttr ((orientSelectShoulderArrayWllsolatedName[0]), 0)

#isolation of constraint attributes elbow

orientSelectElbow = [cmds.select (orientConstraintElbow[0])]

orientSelectElbowArray = [cmds.listAttr (orientConstraintElbow[0], s=True, r=True, w=True, c=True,k=True)]
orientSelectElbowArrayW0 = [(orientConstr: tElbow[0]+orientSelectElbowArray[0][6:7])]
orientSelectElbowArrayWl = [(orientConstraintElbow[0]+orientSelectElbowArray[0][7:8])]
orientSelectElbowArrayWOlsolated = [("%s" % (orientSelectElbowArrayWO[0][01))]
orientSelectElbowArrayWllsolated = [("%s" % (orientSelectElbowArrayW1[0][0]))]
orientSelectElbowArrayWOlsolatedName = [orientSelectElbowArrayWOlsolated[0] + period[0] + IKelbow + WO[O]]
orientSelectElbowArrayWllsolatedName = [o ntSelectElbowArrayWllsolated[0] + period[0] + FKelbow + W1[0]]
cmds.setAttr ((orientSelectElbowArrayWOlsolatedName[0]), 1)

cmds.setAttr ((orientSelectElbowArrayWllsolatedName[0]), 0)

#isolation of constraint attributes hand

selectHandBlend = [(handControl[0])]

selectHandBlendArray = [cmds.listAttr (handControl[0], s=True, r=True, w=True, c=True,k=True)]
selectHandBlendArrayMaster = [handControl[0] + selectHandBlendArray[0][10:11]]
selectHandBlendArrayMasterlsolated = [("%s™ % (selectHandBlendArrayMaster[0][0]
selectHandBlendArrayMasterlisolatedBlend = [selectHandBlendArrayMasterlsolated[0]+ blend[0]]

#setDrivenKeyframe for hand blend
cmds.setAttr (selectHandBlendArrayMasterlsolatedBlend[0], 1)
cmds.setAttr ((orientSelectShoulderArrayWOlsolatedName[0]), 1)



cmds.setAttr ((orientSelectShoulderArrayWllsolatedName[0]), 0)
cmds.setAttr ((orientSelectElbowArrayWOlsolatedName[0]), 1)
cmds.setAttr ((orientSelectElbowArrayWllsolatedName[0]), 0)

cmds.setDrivenKeyframe( orientSelectElbowArrayWOlsolatedName[0], cd=selectHandBlendArrayMasterlsolatedBlend[0] )
cmds.setDrivenKeyframe( orientSelectElbowArrayWllsolatedName[0], cd=selectHandBlendArrayMasterlsolatedBlend[0] )
cmds.setDrivenkeyframe( orientSelectShoulderArrayWOlsolatedName[0], cd=selectHandBlendArrayMasterlisolatedBlend[0] )
cmds.setDrivenKeyframe( orientSelectShoulderArrayWllsolatedName[0], cd=selectHandBlendArrayMasterlsolatedBlend[0] )

cmds.setAttr (selectHandBlendArrayMasterlsolatedBlend[0], 0)

cmds.setAttr ((orientSelectShoulderArrayWOlsolatedName[0]), 0)
cmds.setAttr
cmds.setAttr
cmds.setAttr ((orientSelectElbowArrayWllsolatedName[0]), 1)

cmds.setDrivenKeyframe( orientSelectElbowArrayWOlsolatedName[0], cd=selectHandBlendArrayMasterlsolatedBlend[0] )
cmds.setDrivenKeyframe( orientSelectElbowArrayWllsolatedName[0], cd=selectHandBlendArrayMasterlsolatedBlend[0] )
cmds.setDrivenKeyframe( orientSelectShoulderArrayWOlsolatedName[0], cd=selectHandBlendArrayMasterlsolatedBlend[0] )
cmds.setDrivenKeyframe( orientSelectShoulderArrayWllsolatedName[0], cd=selectHandBlendArrayMasterlsolatedBlend[0] )




# scale rott node to desired size prior to activating joints
# joints scaling off of IK and utility nodes to bulge mesh
# better suited for realtime simulation, although can work for render as well

import maya.cmds as cmds
def muscleJdoint (startJoint, endJoint, targetLOC):

startJointLOC = ["alL0C"]

endJointLOC = ["bLOC"]
translate ‘.translate']
istance™]

de"]
inputlX putlx]
input2X =
distanceName

.outputx"]
scaleX [".scalex™]
(¢}

# locator world Space Set Up for Distance

distancelLocBase = (cmds.spacelLocator (n= (startJoint + LOC [0])))
pointConstraintDistanceLocBase = [cmds.pointConstraint (startJoint,distanceLocBase[0])]
distancelLocEnd = (cmds.spacelLocator (n= (endJoint + LOC [0])))
pointConstraintDistanceLocEnd = [cmds.pointConstraint (targetLOC, distancelLocEnd[0])]

# distance float points
startJointDistance = (cmds.getAttr (distanceLocBase[0]+transl
endJointDistance = (cmds.getAttr (distancelLocEnd[0]+translat

o)
)

#distanceNode
tanceNode = [cmds.distanceDimension (sp = startJointDistance[0], ep = endJointDistance[0])]
distanceDim = [cmds.rename (“distanceDimensionl"”, startJoint + distanceName[0])]

# setup of multiplyDivideNode

multiplyDivide = [cmds.createNode ("multiplyl ide”, name = (startJoint + divide[0]))]
cmds.setAttr ((multiplyDivide[0] + attrOperation[0]), 2)

cmds.connectAttr ((distanceDim[0] + distance[0]), (multiplyDivide[0] + inputlX[0]))
dimension = [cmds.getAttr (distanceDim[0] + distance[0])]

cmds.setAttr ((multiplyDivide[0] + input2X[0]), (dimension[0]))

# ik handle setup
stretchylK = [cmds.ikHandle ( n = (startJo

t + ikHandle[0]), sj = startJoint, ee = endJoint)]

# point costrain ikHandle to "Target Locator™
ikHandleTargetLocatorPointConstraint = [cmds.pointConstraint (targetLOC,stretchylK[0][0:1])]

# send multiplyDivide node.attribute x output to start joint scale
cmds.connectAttr ((multiplyDivide[0] + outputX[0]),(startJoint + scaleX[0]))

# group for measuring Locators

groupLocators = [cmds.group (em=True, n= (distanceLocBase[0] + distanceLocEnd[0] + group[0]))]
cmds.parent (distanceLocBase[0], grouplLocators[0])

cmds.parent (distanceLocEnd[0], groupLocators[0])

# group for dimensionNode
groupDimensionNode = [cmds.group (em=True, n= (distanceDim[0] + group[0]))]
cmds.parent (distanceDim[0], groupDimensionNode[0])

# group for ikHandle
groupStretchylK = [cmds.group (em=True, n= (startJoint + (ikHandle[0]) + group[0]))]
cmds.parent (stretchylK[0][0:1], groupStretchyIK[0])

# masternode
if not cmds.objExists('groupMasterNode’):

cmds.group (em=True, n="groupMasterNode')
else:

print(*‘groupMasterNode exists™)

# visibility

if not cmds.objExists("visibility™):
cmds.group (em=True, n='
cmds.parent (“visibility’

lity™)
"‘groupMasterNode’)
else:

print('vi ity exists™)

cmds.parent (groupLocators[0], "groupMasterNode')
cmds.parent (groupDimensionNode[0], "visibility™)
cmds.parent (groupStretchylK[0], *“groupMasterNode')



# twist nodes activated to make gradual forearm twist
# should work with all wrist angles with no flipping

import maya.cmds as cmds
def foreArmRotate (foreArm, foreArmTwistOne, foreArmTwistTwo, Wrist):

# masterController

master = [“Master']

foreArmMasterLOC = [cmds.spaceLocator (n= foreArm + master[0])]
foreArmMasterLOC_PC_delete = [cmds.pointConstraint (foreArm, foreArmMasterLOC[0])]
cmds.delete (foreArmMasterLOC_PC_delete[0])

foreArmMasterLOC_OC_delete = [cmds.orientConstraint (foreArm, foreArmMasterLOC[0])]
cmds.delete (foreArmMasterLOC_OC_delete[0])

foreArmMasterLOC_PC = [cmds.parentConstraint (foreArm, foreArmMasterLOC[0])]

# apprenticeController

apprentice = ["Apprentice™]

foreArmApprenticeLOC = [cmds.spaceLocator (n= foreArm + apprentice[0])]
foreArmApprenticeLOC_PC_delete = [cmds.pointConstraint (foreArm, foreArmApprenticeLOC[0])]
cmds.delete (foreArmApprenticelOC_PC_delete[0])

foreArmApprenticeLOC_OC_delete = [cmds.orientConstraint (foreArm, foreArmApprenticelLOC[0])]
cmds.delete (foreArmApprenticelLOC_OC_delete[0])

cmds.parent (foreArmApprenticelLOC[0], foreArmMasterLOC[0])

# apprentice aim constraint
cmds.select (Wrist, foreArmApprenticeLOC[0])
apprenticeAimConstraint = [cmds.aimConstraint (mo=True, weight=1, u= (0, 0, 1), worldUpType= "objectrotation”, worldUpVector= (0, 0, 1), worldUpObject= Wrist)]

#creatNodeMultiplyDivide
mul ly = ["Multiply"]
multiplyDivideForeArm = [cmds.createNode (“multiplyDivide"”, name = (foreArm + multiply[0]))]

# setAttr multiply divide node, connect Attr apprentice to node to joints
foreArminput2X
foreArminputlX
foreArminput2Y

foreArminputly [
nullRotX = [".rotateX"]
nullRotY = [".rotateY"]
outPutX = -outputX™]
.outputy*]

lyDivideForeArm[0] + foreArmInput2X[0]), -2)
plyDivideForeArm[0] + foreArmInput2Y[0]), .6)
cmds.connectAttr ((foreArm + apprentice[0] + nullRotX[0]), (multi DivideForeArm[0] + foreArmInputlX[0]))
cmds.connectAttr ((foreArm + apprentice[0] + nullRotX[0]), (multiplyDivideForeArm[0] + foreArmlnputlY[0]))
cmds.connectAttr ((multiplyDivideForeArm[0] + outPutX[0]), (foreArmTwistOne + nullRotX[0]))
cmds.connectAttr ((multiplyl ideForeArm[0] + outPutY[0]), (FforeArmTwistTwo + nullRotX[0]))

#parenting
if not cmds.objExists("'groupMasterNode™):

cmds.group (em=True, n="groupMasterNode')
else:

print(“'groupMasterNode exists')

if not cmds.objExists("foreArmGroup™):
cmds.group (em=True, n="foreArmGroup'™)
cmds.parent ('foreArmGroup™, "‘groupMasterNode')

else:
print("orientConstraintNode exists')

cmds.parent (foreArmMasterLOC[0], "foreArmGroup'™)



# target creation setup to work for my base skeleton
# must have a child joint or node in opposite direction of forearm to act as alternate target
# this script fakes a quaternion and will allow 180 degrees of rotation with no flipping (gradual deformation)

import maya.cmds as cmds
def shoulderSetupStart (clavi

, armUpShoulder, aimTarget, shoulderTwistOne, shoulderTwistTwo, shouldUpVectorX, shouldUpVectorY, shouldUpVectorZ):

# arm master group
master = ["master']
masterGroup = [cmds.group (em = True, n = (master[0] + armUpShoulder))]
pointConstDel [cmds.pointConstraint (armUpShoulder, masterGroup[0])]
orientConstDel = [cmds.orientConstraint (armUpShoulder, masterGroup[0])]
cmds.delete (pointConstDel[0])

cmds.delete (orientConstDel[0])
parentConst = [cmds.parentConstraint (clav

e, masterGroup[0])]

# arm apprentice group

apprentice = ["apprentice']

apprenticeGroup = [cmds.group (em = True, n = (apprentice[0] + armUpShoulder))]
pointConstApprenticeDel [cmds.pointConstraint (armUpShoulder, apprenticeGroup[0])]
orientConstApprenticeDel = [cmds.orientConstraint (armUpShoulder, apprenticeGroup[0])]
cmds.delete (pointConstApprenticeDel[0])

cmds.delete (orientConstApprenticeDel[0])

# arm twist group

twist = ["twist"]

twistGroup = [cmds.group (em = True, n = (twist[0] + armUpShoulder))]
pointConsttwistDel = [cmds.pointConstraint (armUpShoulder, twistGroup[0])]
orientConsttwistDel = [cmds.orientConstraint (armUpShoulder, twistGroup[0])]
cmds.delete (pointConsttwistDel[0])

cmds.delete (orientConsttwistDel[0])

# masterTwistgroup

twistTarget = ["twistTarget]

twistTargetGroup = [cmds.group (em = True, n = (twistTarget[0] + armUpShoulder))]
pointConsttwistTargetDel = [cmds.pointConstraint (armUpShoulder, twistTargetGroup[0])]
orientConsttwistTargetDel [cmds.orientConstraint (armUpShoulder, twistTargetGroup[0])]
cmds.delete (pointConsttwistTargetDel[0])

cmds.delete (orientConsttwistTargetDel[0])

# grouping of nulls

cmds.parent (apprenticeGroup[0], masterGroup[0])
cmds.parent (twistGroup[0], apprenticeGroup[0])
cmds.parent (twistTargetGroup[0], twistGroup[0])

# orientConstraint twist joint
orientConsttwist = [cmds.orientConstraint (armUpShoulder, twistGroup[0])]

#upVectorCreation and Location

rotate = [".rotate"]

upVector = [“upVector™]

cmds.setAttr ((armUpShoulder + rotate[0]), shouldUpVectorX,shouldUpVectorY,shouldUpVectorZ)
upVectorGroup = [cmds.group (em = True, n = (upVector[0] + armUpShoulder))]
pointConstupVectorGroupDel = [cmds.pointConstraint (aimTarget, upVectorGroup[0])]
cmds.delete (pointConstupVectorGroupDel[0])

cmds.parent (upVectorGroup[0], masterGroup[0])

cmds.setAttr ((armUpShoulder + rotate[0]), 0,0,0)

#creatNodeMult
multiply = ["MultiplyShoulder™]
multiplyDivideShoulder = [cmds.createNode (“"multiplyDivide™, name = (armUpShoulder + multiply[0]))]

# setAttr multiply d de node, connect Attr apprentice to node to joints

shoulderinput2X = [ put2Xx"]
shoulderinputlX = [".inputlX"™]
shoulderInput2Y [ input2Y"]
shoulderinputlY = [ putly™]
shoulderNulIRotX = [".rotateX"]

shoulderNul IRotY = [".rotateY"]

shoulderOutPutX = [".outputX']

shoulderOutPutY = [".outputY"]

cmds.setAttr ((mul deShoulder[0] + shoulderInput2X[0]), -6)

cmds.setAttr ((multiplyDivideShoulder[0] + shoulderlnput2Y[0]), .35)

cmds.connectAttr ((twistTargetGroup[0] + shoulderNullRotX[0]), (multiplyDivideShoulder[0] + shoulderinputlX[0]))
cmds.connectAttr ((twistTargetGroup[0] + shoulderNullRotX[0]), (multiplyDivideShoulder[0] + shoulderlinputlY[0]))
cmds.connectAttr ((armUpShoulder + mul Iy[0] + shoulderOutPutX[0]), (shoulderTwistOne + shoulderNullRotX[0]))
cmds.connectAttr ((armUpShoulder + multiply[0] + shoulderOutPutY[0]), (shoulderTwistTwo + shoulderNullRotX[0]))

# aimConstraint for target will get to later
cmds.select (aimTarget, twistTargetGroup[0])
apprenticeAimConstraint = [cmds.aimConstraint (mo=True, weight=1, u= (0, 0, 1), worldUpType= “object", worldUpVector= (0, 0, 1), worldUpObject= upVectorGroup[0])]

#parenting
if not cmds.objExists('groupMasterNode™):

cmds.group (em=True, n="groupMasterNode')
else:

print(“'groupMasterNode exists')

if not cmds.objExists("'shoulderArmGroup™):
cmds.group (em=True, n="shoulderArmGroup™)
cmds.parent (“shoulderArmGroup™, *“groupMasterNode™)

cmds.parent (masterGroup[0], *shoulderArmGroup’™)



# script to reattirbute multiply divide nodes if scaled

multiplyD deSelected = (cmds.ls (sl=True))
len(multiplyDivideSelected)

for i in range(0, len(nultiplyDivideSelected), 1):

putlx')

inputlXchange = ("
= put2Xx')

input2Xchange = (
xTotalOne = (mult eSelected[i] + inputlXchange)
xTotalTwo = [multiplyDivideSelected[i] + input2Xchange]
XTotalNumber = [cmds.getAttr (xTotalOne)]

cmds.setAttr ((xTotalTwo[0]), (xTotalNumber[0]))
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