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Hand Region Tracking and Fingertip Detection based on
Depth Image
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Abstract

This paper proposes a method of tracking the hand region and detecting the fingertip using only
depth images. In order to eliminate the influence of lighting conditions and obtain information
quickly and stably, this paper proposes a tracking method that relies only on depth information, as
well as a method of using region growing to identify errors that can occur during the tracking
process and a method of detecting the fingertip that can be applied for the recognition of various
gestures. First, the closest point of approach is identified through the process of transferring the

center point in order to locate the tracking point, and the region is grown from that point to detect
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the hand region and boundary line. Next, the ratio of the invalid boundary, obtained by means of

region growing, is used to calculate the validity of the tracking region and thereby judge whether

the tracking is normal. If tracking is normal, the contour line is extracted from the detected hand

region and the curvature and RANSAC and Convex-Hull are used to detect the fingertip . Lastly,

quantitative and qualitative analyses are performed to verify the performance in various situations

and prove the efficiency of the proposed algorithm for tracking and detecting the fingertip.
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Fig. 1. System flow chart
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Table 1. The algorithm of region growing

Tpfwdr Thy s Thep
* Initialize : B= &, tmpB= &, VB= &, UVB= &
s Th, < SeoondOrderLinear]Wodel(DepTP)
* B« Add TP;**"
* While B,,., >0

size

fori=0,i<B..

size
c¢= Bli ]I,r = [z]
form=r—1,m<r+1
forn=c—1,n<c+1
if(CbndaH)
tmpB < Add Point (n, m)
else
if(cond, #1)
VB« Add Point (n, m)
else
UVB <« Add Point (n, m)

e Input :

endif
end
end
end
Swap(B, tmpB)
tmpB<«— &
Grow,_ , < Grow, , +1

cnt cnt
* Output : VB, UVB
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spring 4.6908 3.2395 2.9803
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Table 5. The result of fingertip detection with various
distance condition

(S - %)
POIPS 74| 1.0m 1.5m 2.0m
1 98.0 95.0 90.3
2 98.0 93.7 88.3
3 97.7 95.0 88.7
4 95.0 87.3 79.7
5 93.0 86.7 78.7
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