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Abstract

Development of a Script based
Universal Three—Dimensional

Body Measurement System

Minsuk Kim
Dept. of Textiles, Merchandising and Fashion Design
The Graduate School

Seoul National University

A software system has been developed that can analyze
three-dimensional (3D) human body scan data regardless of 3D
human body scanner type. A neutral 3D model data structure as well
as a data conversion software were designed to input and output
various types of 3D human body scan data. Users can define custom
landmarks and measurement items using a developed script language
without having to modify the software. In addition to the general 3D
geometry analysis functions, some special functions have also been
developed to find some important landmarks such as crotch or axilla
points accurately and to find some landmarks using artificial neural

networks. Measured results were visualized In many ways to
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facilitate the analysis process. 3D body measurement system has been
developed as an Integrated Development Environment to make smooth

all of these tasks.
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Unicersal Software, Script based Measurement, Landmark

Detection, Integrated Development Environment
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// Initial Alignment ========================

Centering
RotateZ,-89
RotateY,-29.8
RotateX,3
GetSize

// Search Landmark ========================

FindCrotch,*Crotch
FindArmpit,*LArmpit,*RArmpit
GetSection,S0,Crotch,[1 0 0]
GetMaxYPoint,*Vertex,S0
SetHeightRange, AbdomenH,0.493,0.609
SetHeightRange ,HipH,0.442,0.517
SetHeightRange,CalfH,0.151,0.211
GetMaxZPoint,* Abdomen,AbdomenH
GetMinZPoint,*Hip,HipH
GetMinZPoint,*Calf,CalfH
GetMinXPoint,*RHand
GetMaxXPoint,*LLHand

// Posterior Waist

SetHeightRange, WaistH,0.578,0.652
GetDirection,V1,Vertex,Crotch
GetNormal,V2,V1,X
SetPlane,PL1,Vertex, V2
DivideSection,S0,PL1,51,52
GetMaxZPoint,*BackWaist,S2,WaistH
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// Anterior Neck
SetHeightRange FrontNeckH,0.792,0.833
GetMinZPoint,*FrontNeck,S1,FrontNeckH

// Nipple

SetHeightRange,BustPointH,0.674,0.751
SetSearchRange,[50 -1000 -1000],[1000 1000 1000]
GetMaxZPoint,*LeftBP,BustPointH
SetSearchRange,[-1000 -1000 -10001,[-50 1000 1000]
GetMaxZPoint,*RightBP,BustPointH

// Segmentation ========================
SetPoint,LeftD,[-1 0 0]
SetPointDivide,RO,RHand,Crotch,1,1
GetDirection, V5,RArmpit, RO
GetNormal,VR,V5,7Z
SetPointInverse,VRi,VR

SetPoint,RightD,[1 0 0]
SetPointDivide,LO,LHand,Crotch,1,1
GetDirection,V6,L Armpit,LO
GetNormal,VL1,V6,7Z
SetPointInverse,VL,VLi

SetPoint,DownD,[0 -1 0]

SetPoint,UpD,[0 1 0]

SetRegion,RightArm RArmpit,LeftD,RO,VR
SetRegion,LeftArm,LArmpit,RightD,LLO,VL

SetRegion,RightLeg,Crotch,DownD,Crotch,LeftD,RO,RightD
SetRegion,LeftLeg,Crotch,DownD,Crotch,RightD,L.O,LeftD

SetRegion,Chestl,Crotch,UpD,RO,VR1,LO,VLi

SetRegion,Chest2,Crotch,UpD,RArmpit,RightD,LArmpit,LeftD
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UnionRegion,Chest,Chestl,Chest2
DeleteRegion,Chestl,Chest2

// Lateral Waist, Anterior Waist

SetSearchRange,Full

GetSectionRegion,Waist,[0 BackWaist.y 0],[0 1 0],Chest
GetMinXPoint,*RightWaist, Waist
GetMaxXPoint,*LeftWaist, Waist
GetSectionIntersection,*FrontWaist,S0,Waist, MaxZ

// Midpatella

SetHeightRange, KneeH,0.232,0.279
SetSearchRegion,RightlLeg
GetMaxZPoint,*RightKnee, KneeH
SetSearchRegion,LeftLeg
GetMaxZPoint, *LeftKnee,KneeH
SetSearchRange,Full

// Inferior Breast
GetSectionRegion,S9,RightBP,[1 0 0],Chest
GetSectionIntersection,I0,Waist,S9,MaxZ
GetFarthestPoint,*UnderBust,S9,RightBP,I0

//Inferior Leg
SetHeightRange,FootH,0,0.024
SetSearchRegion,RightlLeg
GetMaxZPoint,RBigtoe,FootH
GetMinXPoint,RLittleToe,FootH
SetPointDivide,M0,RBigtoe,RLittleToe,1,2
GetDirection,V7,MO0,RightKnee
GetNormal,V8,V7,Z
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GetSection,S510,M0,V8

GetFarthestPoint, *RInferiorLeg,S10,M0,RightKneeSetSearchRegion,LeftLeg

GetMaxZPoint,LBigtoe,FootH
GetMaxXPoint,LLittleToe,FootH
SetPointDivide,M1,LBigtoe,LLittleToe,1,2
GetDirection,V9,M1,LeftKnee
GetNormal,V10,V9,7Z

GetSection,S11,M1,V10

GetFarthestPoint, *LInferiorLeg,S11,M1,LeftKnee

// Lateral Neck

SetSearchRange,Full

GetSection,S12,RArmpit,[1 0 0], RightWaist.y,Vertex.y
GetMaxYPoint,RSH,S512
SetPointDivide,IP0,Vertex,FrontNeck,2,1
GetSection,S13,1P0,[0 1 0]

GetMinXPoint,RIP0,S13
GetFarthestPointSil,*RightSideNeck, Front, RSH,RIPO
GetSection,S14,LArmpit,[1 0 O] LeftWaist.y,Vertex.y
GetMaxYPoint,LSH,514

GetMaxXPoint,LIP0,S13

GetFarthestPointSil, *LeftSideNeck,Front, LIPO,LSH

// Lateral Shoulder

GetSection,S15,RArmpit,[0 1 0]
GetMinXPoint,RIP1,515

GetDirection,V11,RIP1 RightSideNeck
GetNormal,V11,V11,X
GetSection,S16,RIP1,V11

GetFarthestPoint, RIP2,S16,RIP1,RightSideNeck
SetPointDivide,RLS,RIP2,RSH,1,1
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GetDirection, V12, RArmpit, RLS
GetNormal,V12,V12,Z
GetSection,S17,RArmpit,V12 RightBP.y,Vertex.y
GetMaxYPoint,*RLateralShoulder,S17
GetSection,S18 LArmpit,[0 1 0]
GetMaxXPoint,LIP1,S18
GetDirection,V13,LIP1,LeftSideNeck
GetNormal,V13,V13 X

GetSection,S19,LIP1,[0 V13.y V13.z]
GetFarthestPoint,LIP2,519,LIP1,LeftSideNeck
SetPointDivide,LLS,LIP2 L.SH,1,1
GetDirection, V14, LArmpit LLS
GetNormal,V14,V14,Z
GetSection,S20,LArmpit,V14,LeftBP.y,Vertex.y
GetMaxYPoint,*LLateralShoulder,S20

//Anterior Midaxilla, Posterior Midaxilla
GetSectionDividePoint, *RFrontArmpit,S17 RLateralShoulder, RArmpit,1,1,MaxZ
GetSectionDividePoint, *RBackArmpit,S17 RLateralShoulder,RArmpit,1,1,MinZ
GetSectionDividePoint, *LFront Armpit,S20,LLateralShoulder, L Armpit,1,1, MaxZ
GetSectionDividePoint, *LBack Armpit,S20,LLateralShoulder,LArmpit,1,1,MinZ

// Cervicale

SetHeightRange,BackNeckH,0.825,0.862
SetSearchRegion,Chest
GetSection3P,BN,FrontNeck,RightSideNeck,LeftSideNeck
GetSectionIntersection,*BackNeck,BN,S0,MinZ

// Radial Styloid

SetHeightRange,HandH,0.338,0.45
SetSearchRegion,RightArm
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GetMaxXPoint,*RThumb,HandH
GetDirection,V15,RThumb,RArmpit
GetNormal,V15,V15X

GetSection,S21,RThumb,V15
SetClosedPathThreshold,200
GetFarthestPoint,*RRadialStyloid,S21,R Thumb,RArmpit
SetClosedPathThreshold, 10000
SetSearchRegion,LeftArm
GetMinXPoint,*LThumb,HandH
GetDirection, V16, LArmpit, L Thumb
GetNormal,V16,V16,X

GetSection,S22,L. Thumb,V16
SetClosedPathThreshold,200
GetFarthestPoint,*LLRadialStyloid,S22,LArmpit, L Thumb
SetClosedPathThreshold, 10000
GetSectionRegion,RArm,[0 BackWaist.y 0],[0 1 0] RightArm
GetSectionRegion, LArm,[0 BackWaist.y 0],[0 1 O],LeftArm
GetSectionRegion,RLeg,[0 Calf.y 0],[0 1 0],RightLeg
GetSectionRegion,LLeg,[0 Calf.y 0],[0 1 0] LeftLeg
GetSectionRegion,Hip,[0 Hip.y 0],[0 1 0],Chest
GetConvexHull,Hip

// Show results =========================
SetHeightResult,Height,Vertex
SetHeightResult,Abdomen Height,Abdomen
SetHeightResult,Back Waist Height, BackWaist
SetHeightResult, BP Height RightBP
SetHeightResult,Ab to BP,RightBP,Abdomen
SetWidthResult,BP Width,LeftBP,RightBP
SetDepthResult,Chest Depth,Abdomen,BackWaist
SetDistanceResult,Neck to BP,FrontNeck,LeftBP
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SetResult, TorsoDepth,S0.width
SetResult, TorsoHeight,S0.height
SetResult, TorsoGirth,S0.girth
SetSectionPath, TorsoGirth,S0

// Surface measurement ============================
SetSearchRegion,Chest

SetPathResult3,Pathl R Armpit,RightBP,LeftBP
SetPathResult3,Path2,BackWaist,Crotch,Abdomen
SetPathResult2,Path3 ,RightBP,Crotch,Front,Max
SetPathResult2,Path4,BackWaist,Abdomen,Side
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