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FROM FIG. IIB 

I 735 (784 ‘ 
LOCATE NEW MEDIAL 
AND LATERAL KNEE 
POSITIONS BY ADDING 
DISTANCES TO NEW 

GENERATE DISTANCES 
FROM CENTER POINT 
BETWEEN THE FEET 
AND THE SHOULDER. 

SIZE AS MODEL 

PERFORMER KNEE ILLIAC, HIP, AND 
CENTER POSITION KNEE CENTERS 

I §738 y (786 
NORMALIZE ORIGINAL SpalgguCcErNo'I’FEgggY 
LEFT KNEE TO HI 
DISTANCE TO SANTE OFFSET,CENTER, TO FOOT 

y §740 
LOCATE NEW HIP 

POSITION BY ADDING 
DISTANCE TO NEW 
PERFORMER KNEE 
CENTER POSITION 

DISTANCE. 8 RATIO 
OF CENTER TO FOOT 

DISTANCE AND SHOULDER 
CENTER TO FOOT 

DISTANCE 

I (742 
NORMALIZE ORIGINAL 
LEFTHIP TO ILLIAC 
DISTANCE TO SAME 
SIZE AS MODEL 

y (788 
REPOSITION SEGMENT 
POSITIONS AROUND 

NEW CENTER POSITIONS 

y 790 

CALL ARMS-2 
SUBROUTI NE 

( 792 

II V44 
LOCATE NEW ILLIAC 
POSITION BY ADDING 
DISTANCE TO NEW 
PERFORMER HIP 

POSITION 

y (746 
NORMALIZE ORIGINAL 

LEFT ILLIAC TO 
RIGHT ILLIAC 

DISTANCE TO SAME 
SIZE AS MODEL 

LOCATE NEW ILLIAC 
POSITION BY ADDING 
DISTANCE TO NEW 
PERFORMER LEFT 
ILLIAC POSITION 

I g750 

NORMALIZE ORIGINAL 
RIGHT ILLIAC TO 

RIGHT HIP DISTANCE 
TO SAME SIZE 

AS MODEL 

I 

CALCULATE BODY COG 
FOR ALTERED 
PERFORMANCE 

" 

DETERMINE 
HORIZONTAL AND 
LATERAL BODY COG 
DIFFERENCES BETWEEN II 
ORIGINAL AND ALTERED 

PERFORM ER 

. I 

ARE 
HORIZONTAL 
8 LATERAL 

' DIFFERENCES 

LESS THAN 
.005 

796 

NO (798 
SET HORIZONTAL 
AND LATERAL 

OFF-SETS EQUAL 
TO RESPECTIVE 
DIFFERENCES 

I 
6) 

FIEmiiE 



US. Patent Jan. 2, 1990 

ARMS-I 

I START ) 
I K850 

FIND CENTER OF 

MENT POSITION FOR 
ORIGINAL MODEL 

SHOULDERS DISPLACE 

II I852 
FIND CENTER OF 

SHOULDERS DISPLACE 
MENT POSITION FOR 

ALTERED MODEL 

I @854 
FIND CENTER OF 

POSITION FOR 
ORIGINAL MODEL 

WRI STS DISPLACEMENT 

I I856 
COM PUTE SLOPE OF 
ORIGINAL SHOULDER 
CENTER TO WRIST 
CENTER POSITIONS 

II K858 
CALCULATE DISTANCE 
BETWEEN WRISTS 
OF ORIGINAL MODEL 

I qaao 

I Q866 
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LOCATE NEW ELBOW CENTER 
POSITIONS BY ADDING 
DISTANCES TO ALTERED 
SHOULDER POSITIONS 

COMPUTE LEFT AND 
RIGHT HAND CENTER 

POSITIONS FROM FINAL 
WRIST CENTER POSITIONS 

I (868 
COMPUTE LEFT AND RIGHT 
ELBOW CENTER TO WRIST 
CENTER DISTANCES FOR 

ORIGINAL MODEL 

COMPUTE LEFT AND RIGHT 
ELBOW CENTER TO WRIST 
CENTER DISTANCES FOR 
ALTERED MODEL 

I‘ Q87? 
ALTER ELBOW TO WRIST 
DISTANCES, ALONG THE 
SAME LINE, OF THE 
ORIGINAL MODEL TO 
MATCH THE DISTANCES 

FOR THE ALTERED 
MODEL 

II <874 
LOCATE NEW WRIST 

CENTER POSITIONS BY 
ADDING DISTANCES TO 

COMPUTE LEFT AND 
RIGHT SHOULDER TO 

FOR ORIGINAL MODEL 

ALTERED ELBOW POSITIONS 

ELBOW CENTER DISTANCES 

I Q86? 
COMPUTE LEFT AND 
RIGHT SHOULDER TO 

ELBOW CENTER DISTANCES 
FOR ALTERED MODEL 

I I876 
MOVE ALTERED ARMS 
TO SAME RELATIVE 

DISTANCE AS ORIGINAL 
MODEL 

I (878 

I 864) 
ALTER SHOULDER TO 
ELBOW DISTANCES. 

ALONG THE SAME LINE, 
OF THE ORIGINAL MODEL 

TOMATCH THE DISTANCES 
FOR THE ALTERED 

MODEL 

COMP UTE LEFT AND 
RIGHT MEDIAL AND 

LATERAL ELBOW POSITIONS 
FROM FINAL ELBOW 
CENTER POSITIONS 

I I880 
CDMPUTE LEFT AND RIGHT 

MEDIAL AND LATERAL 
WRIST POSITIONS FROM 
FINALWRIST CENTER 

POSITIONS 

I 
- FIEQZE 

I 
RETURN 
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ARMS-2 "—-—_—'1 (91a 
COMPuTE LEFT 8 RIGHT 

START ELBOw CENTER TO wRIsT 
I (900 CENTER DISTANCES FOR 

F ORIGINAL PERFORMER 
FINO CENTER 0 

l 

ORIGINAL PERFORMER DISTANCES FOR 
I 902 ALTERED PERFORMER 

FIND CENTER OF I I I922 

D|§*,L?_‘i';;%§ARESNT ALTER ELBOW TO wRIsT 
POS'T'ON FOR DSSAVENEIEIEEAOgNI'GHEHE 

ALTERED PERFORMER ORIGINAL RERFORMER 
I <904 TO MATCH THE 

F|ND CENTER OF DISTANCES FOR THE 
WRISTS DISPLACEMENT ALTERED PERFORMER 

POsITION FOR I (924 
ORIGINAL PERFORMER LOCATE NEW WRIST 

I CE§$I%%'B°§T‘ZII%"E%BY 
COMPUTE sLOPE OF ALTERE'D ELBOWTO 
ORIGINAL SHOULDER posn-loNs 
CENTER TO WRIST 
CENTER POsITIONs , I <926 

+ MovE ALTEREO mm 
(908 TO sAME RELATIvE 

CALCULATE DISTANCE OIsTANCE AS 
BETWEEN wRIsTs OF ORIGINAL PERFORMER 
ORIGINAL PERFORMER I <93 

‘ ‘9”’ RIIRIIRRIRIBROW MP TE E H ' 
C%HQEH_DERF1TOEEBQ%J POsITIONs FROM FINAL 
CENTER DlSTANCES FOR ELBOW CENTER POSITIONS 
ORIGINAL PERFORMER I <930 

I q9/2 cgMPuTE LEFT a RIGHT 
M DIAL a LATERAL wRIsT 

CQHSSIEEFEFTBEEEISW POsITIONs FROM FINAL 
CENTER DISTANCES FOR wRIsT CENTER POsITIONs 
ALTERED PERFORMER y 

I 9,4 COMPuTE LEFT AND 332 
( RIGHT HAND 

CENTER POSITIONS 
FROM FINAL WRIST 
CENTER POSITION 

ALTER sHOuLOER 
TO ELBOw DISTANCES 
ALONG THE SAME LINE 

OF THE ORIGINAL I 
PERFORMER TO MATCH @ 
THE OIsTANCEs FOR THE 
ALTEREO PERFORMER 

I ‘9/5 
LOCATE NEW ELBOW 

CENTER POSITIONS BY 
ADDING DISTANCES 

TO ALTERED SHOULDER 
POSITIONS 

I —. I Ell-E1313 



.954 
IS 

SCALE FILE 
AVAILABLE 

NO \956 
DISPLAY 
CAMERA 1 
VIEW WITH 

SCALE FACTOR 

I g958 
DIGITIZE 

THE SCALE 
POINTS FROM 
cAMERA1 

I Q960 
DISPLAY 
CAMERA 2 
VIEW WITH 

SCALE FACTOR 

I gsaz 
DIGITIZE 

THE SCALE 
POINTS FROM 
CAMERA 2 

I 964 
IN PUT 

SCALE FACTOR 
DATA 

DIGITIZE CRITICAL 
BODY DEGMENT 

POINTS ON PERFORMER 

I [972 
DISPLAY CAMERAI 

VIEW WITH PERFORMER 
AND GRAPHICS 

I 
974 

ARE 
ALL POINTS 
ACCEPTABLE 

YES <976 
DISPLAY CAM ERA 2 

VIEW WITH 
PERFORMER 

I (978 
DIGITIZE CRITICAL 
BODY SEGMENT 
POINTS ON 
PERFORMER 

I (980 
DISPLAY cAMERA 2 

VIEW WITH 
PERFORMER 

AND GRAPHICS 

I 
ARE 

982 

P151315 

ALL POINTS 
ACCEPTABLE 

SCALE THE 
PERFORMER 
POSITION 
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DIGITIZE I "‘_‘_'_I 

as 
PERFORMER NO 

\950 TO BE 
CLEAR GRAPHICS D'G'T'ZED 

SCREEN YES gees 986 
I ‘952 DISPLAY CAMERA 1 ‘ I 

INPUT VIEW WITH iLIIERRILENRTMHEER 
PERFORMER 

PERFORM+ER DATA _ r970 POSITION DATA 

WRITE 
THE SCALE 

DATA 

I 

END 
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PROGRAM E I 

@W, 
READ MOJDSEIfgNSIBIAAXEMENT I (IO/2 I 

GENERATE S-DIMENSION- REMOVE PARALAX FROM 
I (1002 AL PERFORMER POSITION PERFORMER RESULTS 

READ PERFORMER DATA USING DLT METHOD ‘ 
SEGMENT POSITION II 

SIZING DATA " (lo/6 

CENTER PERFORMER 
POSITION RESULTS 
AROUND LEFT 
FOOT CENTER 

CALL. SUBROUTINE 
NORMALIZE-3 

I (/020 
_______-I GENERATE 

I (1008 CENTER OF GRAVITY 
READ CAMERA RESULTS FOR THE 

PLACEMENT DATA MODEL PERFORMANCE 

I I (/022 
m FIT ALL MODEL‘ 

POsITION RESULTS 
WITH CUBIC 

SPLINE FUNCTION 

I (I024 
REGENERATE MODEL 
POSITION RESULTS 

USING vIDEO 
TIME INcREMENTs 

I (I026 
REPLACE PARALAX 
INTO PERFORMERS 
MODEL REsuLTs 

(102a 
CENTER MODEL I 

READ PERFORMER EQUIP 
MENT SPECIFICATIONS 

RESULTS AROUND 
LEFT FOOT CENTER 

I039 
WRITE MODEL IS 

POSITION EQUIPMENT 
RESULTS FOR INvOLvED 
EQUIPMENT 

I _ _ 

I [1034 
WRITE MODEL 

POSITION RESULTS 

I 

END 
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(/070 I I (was 
NORMALIZE ORIGINAL 

US. Patent 7 Jan. 2, 1990 

NORMALIZE ORIGINAL 
M050 MODEL LEFT FOOT LEFT HIP TO ILLIAC 

CENTER DISTANCE AND DIsTANcE TO sAME 
DETERMINE LENGTH OF LEFT ANKLE TO FOOT SIZE AS PERFORMER 
PERFORMER'S sEGMENT CENTER DIsTANcE TO 

GAME 3 2E As I "088 
I M052 ' PERFORMER LOCATE NEw ILLIAC 

DETERMINE RATIOS I [072 POSITION BY ADDING 
BETWEEN SEGMENT I—C--1 DIsTANcE TO NEw 

LENGTHs OF LOcATE NEw ALTERED MODEL HIP POSITION 
PERFORMER a MODEL HEEL AND ANKLE I [090 

-- POsITIoNs BY ADDING < 

I ' "054 °I§€§f§€$$ 85'»??? WINE?“ 35:‘ 6%“ ILL 
DEJESIILINCEEQIQQIIL POsITIoN RIGHT ILLIAC DISTANCE 
GRAVITY PosITION ' ,074 To SAME SIZE AS 
FDR ALL FRAMEs I f” PERFORMER 

NORMALIZE ORIGINAL I W92 
MODEL LEFT ANKLE LOcATE NEW ILLIAC 

POSITION BY ADDING TO KNEE CENTER ‘ 

DISTANCE TO NEW DISTANCE TO SAME 
SIZE As PERFORMER MODEL LEFT 

I r4076 ILLIAC POSITION 
LocATE NEw ALTERED I ,/094 

NORMALIZE ORIGINAL 
RIGHT ILLIAC TO 

RIGHT HIP DISTANCE 
TO SAME SIZE 

KNEE POSITION BY 
ADDING ALTERED 
DISTANCE TO NEW 

SAVE ORIGINAL 
EQUIPMENT 

SPECIFICATIONS |MODEL ANKLE POSITION 
I (/060 I (4078 As PERFORMER 

I (/096 
LOCATE NEw HIP NORMALIZE ORIGINAL 

MODEL MEDIAL TO 
KNEE CENTER DISTANCE 

SAVE ORIGINAL 
MODEL SEGMENT 

POSITION BY ADDING 
DI STANCE TO N EW COPOSITIOEIS THAT NTACT QUIPMENT AND LATERAL TO KNEE 

,062, I CENTER DISTANCE TO HILISIKIZZI-PQISQHT'ION 
sAME sIzE As PERFORMER 

I (/098 SAVE ORIGINAL 
MODEL LEFT FOOT 
CENTER POSITION 

I (I064 
SAVE ORIGINAL 

MODEL 
DISPLACEMENT 

POSITION RESULTS 

3 I (I066 
NORMALIZE ORIGINAL 
MODEL LEFT TOE TO 
FOOT CENTER DISTANCE 

TO SAME SIZE AS 
PERFORMER 

I (I068 
LOCATE NEw ALTERED 

I r1080 
LOCATE NEW MEDIAL 
AND LATERAL KNEE 
POSITIONS BY ADDING 
DISTANCES TO NEW 

MODEL KNEE 
CENTER POSITION 

I (4082 
NORMALIZE ORIGINAL 
LEFT KNEE TO HIP 
DISTANCE TO SAME 
SIZE AS PERFORMER 

I /084; 

NORMALIZE ORIGINAL 
RIGHT HIP TO RIGHT 

KNEE CENTER DISTANCE 
TO SAME SIZE AS 

PERFORMER 

I (#00 
LOCATE NEW KNEE 
CENTER POSITION 

BY ADDING DISTANCE 
TO NEW MODEL 

RIGHT HIP POSITION 

LOCATE NEW HIP 
POSITION BY ADDING 
DISTANCE TO NEW 
MODEL KNEE CENTER 

POSITION TOE POSITION BY ADDING 
ALTERED FOOT DISTANCE 

TO ORIGINAL MODEL 
FOOT CENTER 
POSITION 

I ,//02 
NORMALIZE ORIGINAL 
MODEL MEDIAL TO 

KNEE CENTER DISTANCE 
AND LATERAL TO 

KNEE CENTER DISTANCE 
TO SAME SIZE AS 

PERFORMER 

I______.I FIEmi7AI. 


















































