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Abstract: In order to get primitive actions for animation production, this paper proposes a visualization and
interactive segmentation method for 3D human motion sequences. Firstly, a new feature based on bone angles of
human skeleton is used to represent the original motion data. Then a heuristic method is introduced to detect the
candidate segmentation points on the feature sequence. Finally, a graphical user interface is created to visualize the
candidate segmentation points and pick the precise segmentation points interactively. Experimental results show
that this method can divide motion sequence into primitive actions more conveniently, efficiently and precisely.

Key words: human motion data; visualization; interactive segmentation; bone angle
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nalMotion=loadmotionfile(* .bvh); //EZHL bvh # 20 )iz 5h Bl ot

angleFeature=extractAngle(originalMotion); /2 HL/\ 4k B85 ¢ f1 ) LT R AE, R T 23 20(2)
motionSignal=norm(angleFeature); /% J\ 4k JLAu[ R E AL UL, 15 31— HEEE RS 5 741
motionSignal’=filter(motionSignal); /& —4ERFAE (5 5 7 51 3047 % 8 E 9%

extremuml dx=cmptExtremuml dx(motionSignal”); /A I BEN i, — YRS 1E A5 5 1) = 3B v A AR bk
ptCandidate=detectCandidateSegPt(extremumldx,param); /K& ¥ 26 73 1 1k

Hrp

B %0 detectCoarseSetPt 5 S U F:

Function ptCandidate=detectCandiateSegPt(extremuml dx,par am)

1N Z HW R

//extremumidx #2&: motionSignal” 1 (148 KAk /M Z 4 extremuml dx(i) A 1 8 s K A8 extremumldx(i) -1 F
17 KR/, 75 ) extremuml dx(i) 4 0

//par

am S50 T A I 41 5 A8 A A 77 3K B TG e SR BIE

count=0;

for i

from 1 to length(extremumldx)

if extremumldx(i) is —1

peakl=the nearest local peak value at the left of extremumldx(i)
peak2=the nearest local peak value at the right of extremuml dx(i)
swingl=abs(peakl—extremumldx(i));
swing2=abs(peak2—extremuml dx(i));
maxSswing=max(swingl,swing2);
minsSwing=min(swingl,swing2);
if minswing<=param*maxswing

count=count+1;

ptCandidate(count)=i;
end;

end;
if extremumldx(i) is 1
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valleyl=the nearest local valley value at the left of extremumldx(i)
valley2=the nearest local valley value at the right of extremumldx(i)
swingl=abs(valleyl—extremuml dx(i));
swing2=abs(valley2—extremuml dx(i));
maxSwing=max(swingl,swing2);
minsSwing=min(swingl,swing2);
if minswing<=param*maxswing
count=count+1;
ptCandidate(count)=i;
end;
end;
end;
return pt;
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Fig.3 Detection result of candidate segmentation points (the feature signal
has been processed by the low-pass filter)
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(a) Motion sequence represented by the bone angles (b) Motion sequence represented by the original motion frame
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(a) Walk, walk with wave (one arm) and walk with wave (two arms)
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(b) Left: washing window left and right, (c) Left: standing and punching,
right: washing window up and down right: squat and punching
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Table1l Performance comparison of different segmentation methods
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Methods Precision (%) Recall (%) Time (s/clip)
Our method 84.9 97.5 2.4
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Fig.6 The prototype system of interactive segmentation for 3D human motion
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Fig.7 Segmentation results for different motion sequences
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