113APPENDIX B — MODEL PARAMETER SCRIPTS#-----------------------------------------------------------------------------##file:human.bones##Skeletonforhumanmodelwithfeet,armsand2-linktorso.#Alljointsare1DOF,exceptforhips(3DOF)andankles(2DOF).#MassandinertiadatafromWooten&Hodgens##Bodyaxes:forward->-1,0,0(-vex-axis)#right->0,0,-1(-vez-axis)#up->0,1,0(+vey-axis)##Joints:(z-pitch,x-roll,y-yaw)#waist-z,spine-z,neck-z,lhip-x,lhip-z,lhip-y,lknee-z,lankle-z,lankle-x#rhip-x,rhip-z,rhip-y,rknee-z,rankle-z,rankle-x#lshoulder-z,lelbow-z,rshoulder-z,relbow-z###Modelconstructioncommands:#----------------------------##bone<#>#Creatuesanewbone.Bonescanhavemanyrigidlyattachedsegments.#seg<x1>,<y1>,<z1><x2>,<y2>,<z2>#Addsasegmenttothecurrentbone.#cofm<x><y><z><rx><ry><rz>#Specifiesthecentreofmassforthecurrentbone.#mass<mass>#Specifiesthemassforthecurrentbone.#iner<ix><iy><iz>#Specifiesthemomentofinertiaforthecurrentboneaboutmajoraxes#mon<x>,<y>,<z>#Specifiesamonitorpoint#hinge<bone#><x>,<y>,<z><ax>,<ay>,<az>#Specifiesa1DOFhingeatx,y,zwithaxisax,ay,az#uhingeandghinge#Similartohingebutspecify2DOFand3DOFrespectively#andtake2and3hingeaxisargumentsrespectively.#kpdhinge<parentbone#>:<DOF#><Kp><Kd>#mon<x>,<y>,<z>#Addsanewmonitorpointatx,y,z.Monitorpointsarepointsof#interestonthecreature.Theyaretheonlypartsofacreature#whichareexperiencegroundforces.##-----------------------------------------------------------------------------###STRUCTURE+LINKPARAMETERS--------------------------------------------bone1#pelvisseg0,0.95,0.120,0.95,-0.12#-addabonesegmentmass16.61#-bonemassiner0.230.160.18#-majoraxisinertiascofm00.980#-boneCOMposition

114bone2#lowertorsoseg0,1.02,00,1.35,0mass19.5133iner0.48670.174270.42cofm-0.031.31120hinge10,1.0202,00,0,1#waist-1DOF(pitch)bone3#uppertorsoseg0,1.35,00,1.505,0mass9.7567iner0.24330.087130.21cofm-0.031.42750hinge20,1.35,00,0,1#spine-1DOF(pitch)bone4#headseg0.02,1.57,00.02,1.80,0mass5.89iner0.030.0230.033cofm-0.011.700hinge30.0478,1.5052,00,0,1#neck-1DOF(pitch)bone5#leftupperlegseg0.00478,0.9629,0.09320.00478,0.5197,0.09091mass8.35iner0.150.0250.16cofm00.800.09ghinge10.00478,0.9629,0.09321,0,00,0,10,1,0#hip-3DOF#(roll,pitch,yaw)bone6#leftlowerlegseg0.00478,0.5197,0.090910.03348,0.09164,0.0837mass4.16iner0.0550.0070.056cofm00.350.07hinge50.00478,0.5197,0.090910,0,1#knee-1DOF(pitch)bone7#leftfootseg-0.10,0,0.08370.07,0,0.0837mass1.20iner0.00180.00700.0075cofm-0.030.020.08uhinge60.03348,0.09164,0.08370,0,11,0,0#ankle-2DOF#(pitch,roll)bone8#rightupperlegseg0.00478,0.9629,-0.09320.00478,0.5197,-0.09091mass8.35iner0.150.0250.16cofm00.80-0.09ghinge10.00478,0.9629,-0.09321,0,00,0,10,1,0#hip-3DOF#(roll,pitch,yaw)bone9#rightlowerlegseg0.00478,0.5197,-0.090910.03348,0.09164,-0.0837mass4.16iner0.0550.0070.056cofm00.35-0.07hinge80.00478,0.5197,-0.090910,0,1#knee-1DOF(pitch)bone10#rightfootseg-0.10,0,-0.08370.07,0,-0.0837mass1.20iner0.00180.00700.0075cofm-0.030.02-0.08

115uhinge90.03348,0.09164,-0.08370,0,11,0,0#ankle-2DOFankle#(pitch,roll)bone11#leftupperarmseg0.0289,1.4203,0.18470.0287,1.1491,0.2102mass2.79iner0.0250.0050.025cofm01.340.21hinge30.02,1.4203,0.18470,0,1#shoulder-1DOF(pitch)bone12#leftlowerarmseg0.0287,1.1491,0.21020.0287,0.85,0.2302mass1.761iner0.00660.00180.0080cofm0.02871.030.222hinge110.0287,1.1491,0.21020,0,1#elbow-1DOF(pitch)bone13#rightupperarmseg0.0289,1.4203,-0.18470.0287,1.1491,-0.2102mass2.79iner0.0250.0050.025cofm01.34-0.21hinge30.02,1.4203,-0.18470,0,1#shoulder-1DOF(pitch)bone14#rightlowerarmseg0.0287,1.1491,-0.21020.0287,0.85,-0.2302mass1.761iner0.00660.00180.0080cofm0.02871.03-0.222hinge130.0287,1.1491,-0.21020,0,1#elbow-1DOF(pitch)###JOINTSTRENGTH(Kp&Kd)PARAMETERS------------------------------------kpdhinge2:02000100#waistpitch(z)kpdhinge3:02000100#spinepitch(z)kpdhinge4:010010#neckpitch(z)kpdhinge5:090030#lefthiproll(x)kpdhinge5:1127560#lefthippitch(z)kpdhinge5:2127560#lefthipyaw(y)kpdhinge6:0127560#leftkneepitch(z)kpdhinge7:017017#leftanklepitch(z)kpdhinge7:117017#leftankleroll(x)kpdhinge8:090030#righthiproll(x)kpdhinge8:1127560#righthippitch(z)kpdhinge8:2127560#righthipyaw(y)kpdhinge9:0127560#rightkneepitch(z)kpdhinge10:017017#rightanklepitch(z)kpdhinge10:117017#rightankleroll(x)kpdhinge11:010010#leftshoulderpitch(z)kpdhinge12:0505#leftelbowpitch(z)kpdhinge13:010010#rightshoulderpitch(z)kpdhinge14:0505#rightelbowpitch(z)

116###MONITORPOINTS---------------------------------------------------------#upvectormonitor#points(lowertorso):mon0,1.1,0#1-originmon0,1.3,0#2-"up"mon0,1.1,-.05#3-"right"#swing/stanceCOMpoints:mon0.03348,0,0.0837#4-leftmid-footmon0.03348,0,-0.0837#5-rightmid-foot#leftfoot:mon-0.10,0,0.05#6-insideballoffootmon0.07,0,0.05#7-insideheelmon0.07,0,0.13#8-outsideheelmon-0.10,0,0.13#9-littletoe#rightfoot:mon-0.10,0,-0.05#10-insideballoffootmon0.07,0,-0.05#11-insideheelmon0.07,0,-0.13#12-outsideheelmon-0.10,0,-0.13#13-littletoemon0.00478,0.5197,0.09091#14-leftkneemon0.00478,0.5197,-0.09091#15-rightkneemon0.02,1.80,0#16-head#pelvis-basedupvector&#torsoservomonpoints:mon0,0.95,0#17-originmon0,0.97,0#18-"up"mon0,0.95,-.02#19-"right"mon0,0.95,+.02#20-servoaxis(local)mon0,1.1,+.05#21-torsoaxissetup_mon1,2,3#upvectmonpointssetcofm_mon5,4#initialswing,stancefeet

117#-----------------------------------------------------------------------------##file:robo-bird.bones##Skeletonforbird-likerobotmodelwithfeet,bodyandlargehead.#Alljointsare1DOF,exceptforhips(2DOF)andankles(2DOF).#Massandinertiaparameterscalculatedautomaticallyusingdensityof#1.0g/cm^3##Bodyaxes:forward->-1,0,0(-vex-axis)#right->0,0,-1(-vez-axis)#up->0,1,0(+vey-axis)##Joints:(z-pitch,x-roll,y-yaw)#neck-z,rhip-x,rhip-z,rknee1-z,rknee2-z,rknee3-z,rankle-z,rankle-x#lhip-x,lhip-z,lknee1-z,lknee2-z,lknee3-z,lankle-z,lankle-x##-----------------------------------------------------------------------------###STRUCTURE+LINKPARAMETERS--------------------------------------------#thewords"left"and"right"maybebackwardsinthedescriptionsbelow.bone1#body#x-alignedsegmentsseg1.0,-0.4,-1.5-4,-0.4,-1.5seg1.0,-0.4,1.5-4,-0.4,1.5seg1.0,0.8,-1.5-4,0.8,-1.5seg1.0,0.8,1.5-4,0.8,1.5#z-alignedsegmentsseg1.0,0.8,-1.51.0,0.8,1.5seg1.0,-0.4,-1.51.0,-0.4,1.5seg-4,-0.4,-1.5-4,-0.4,1.5seg-4,0.8,-1.5-4,0.8,1.5#y-alignedsegmentsseg1.0,-0.4,-1.51.0,0.8,-1.5seg1.0,-0.4,1.51.0,0.8,1.5seg-4,-0.4,-1.5-4,0.8,-1.5seg-4,-0.4,1.5-4,0.8,1.5bone2#head#x-alignedsegmentsseg0.5,1.5,-1.75-6.0,1.5,-0.9seg0.5,1.5,1.75-6.0,1.5,0.9seg0.5,5.5,-2.25-4.5,5.5,-1.25seg0.5,5.5,2.25-4.5,5.5,1.25#z-alignedsegmentsseg0.5,1.5,-1.750.5,1.5,1.75seg0.5,5.5,-2.250.5,5.5,2.25seg-6.0,1.5,-0.9-6.0,1.5,0.9seg-4.5,5.5,-1.25-4.5,5.5,1.25#y-alignedsegmentsseg0.5,1.5,-1.750.5,5.5,-2.25seg0.5,1.5,1.750.5,5.5,2.25seg-6.0,1.5,-0.9-4.5,5.5,-1.25seg-6.0,1.5,0.9-4.5,5.5,1.25hinge1-2.3,1.0,00,1,0#neck-1DOF(yaw)bone3#rightlegbone1(upper)seg0,0,-2.5-3,0,-2.5uhinge10,0,-2.51,0,00,0,1#hip-2DOF#(roll,pitch)

118bone4#rightlegbone2(mid1)seg-3,0,-2.5-3,-4,-2.5hinge3-3,0,-2.50,0,1#knee1-1DOF(pitch)bone5#rightlegbone3(mid2)seg-3,-4,-2.5-3,-9.5,-2.5hinge4-3,-4,-2.50,0,1#knee2-1DOF(pitch)bone6#rightlegbone4(lower)seg-4.8,-9.5,-2.5-1.3,-9.5,-2.5hinge5-3,-9.5,-2.50,0,1#knee3-1DOF(pitch)bone7#rightfootseg-4.1,-10.4,-2.5-7.6,-10.4,-2.5seg-5.6,-10.4,-3.9-5.6,-10.4,-1.1uhinge6-4.8,-9.5,-2.50,0,11,0,0#ankle-2DOF#(pitch,roll)bone8#leftlegbone1(upper)seg0,0,2.4-3,0,2.4uhinge10,0,2.5-1,0,00,0,1#hip-2DOF#(roll,pitch)bone9#rightlegbone2(mid1)seg-3,0,2.5-3,-4,2.5hinge8-3,0,2.50,0,1#knee1-1DOF(pitch)bone10#leftlegbone3(mid2)seg-3,-4,2.5-3,-9.5,2.5hinge9-3,-4,2.50,0,1#knee2-1DOF(pitch)bone11#leftlegbone4(lower)seg-4.8,-9.5,2.5-1.3,-9.5,2.5hinge10-3,-9.5,2.50,0,1#knee3-1DOF(pitch)bone12#leftfootseg-4.1,-10.4,2.5-7.6,-10.4,2.5seg-5.6,-10.4,1.1-5.6,-10.4,3.9uhinge11-4.8,-9.5,2.50,0,11,0,0#ankle-2DOF#(pitch,roll)###JOINTSTRENGTHPARAMETERS----------------------------------------------kpdhinge2100033#neckpitch(z)kpdhinge3:0100033#righthiproll(x)kpdhinge3:1100033#righthippitch(z)kpdhinge4100033#rightknee1pitch(z)kpdhinge5100033#rightknee2pitch(z)kpdhinge6100033#rightknee3pitch(z)kpdhinge7:01001.5#rightanklepitch(z)kpdhinge7:11001.5#rightankleroll(x)kpdhinge8:0100033#lefthiproll(x)kpdhinge8:1100033#lefthippitch(z)kpdhinge9100033#leftknee1pitch(z)kpdhinge10100033#leftknee2pitch(z)kpdhinge11100033#leftknee3pitch(z)

119kpdhinge12:01001.5#leftanklepitch(z)kpdhinge12:11001.5#leftankleroll(x)###MONITORPOINTS---------------------------------------------------------#rightfootmon-3.8,-10.4,-3.9#1-right/backmon-3.8,-10.4,-1.1#2-left/backmon-7.6,-10.4,-3.9#3-right/frontmon-7.6,-10.4,-1.1#4-left/back#leftfootmon-3.8,-10.4,3.9#5-left/backmon-3.8,-10.4,1.1#6-right/backmon-7.6,-10.4,3.9#7-left/frontmon-7.6,-10.4,1.1#8-right/front#falling&upvectmons:mon-5.5,2,0#9-nosemon1,2,0#10-upvectoriginmon1,3,0#11-upvect"up"mon2,2,0#12-upvect"right"mon1,2,0#13-body#swing/stanceCOMpoints:mon-4.8,-10.4,-2.5#14-rightfootCOMmonmon-4.8,-10.4,2.5#15-leftfootCOMmonsetup_mon10,11,13#upvectmonitorpointssetcofm_mon15,14#initialswing,stancefeetkpdmon1400#nogndforceoncofm_monkpdmon1500#nogndforceoncofm_mon