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Face and Hand Tracking Algorithm for
Sign Language Recognition
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ABSTRACT

In this paper, we develop face and hand tracking for sign language recognition system. The system is
divided into two stages; the initial and tracking stages. In initial stage, we use the skin feature to localize
face and hands of signer. The ellipse model on CbCr space is constructed and used to detect skin color. After
the skin regions have been segmented, face and hand blobs are defined by using size and facial feature with
the assumption that the movement of face is less than that of hands in this signing scenario. In tracking
stage, the motion estimation is applied only hand blobs, in which first and second derivative are used to
compute the position of prediction of hands. We observed that there are errors in the value of tracking
position between two consecutive frames in which velocity has changed abruptly. To improve the tracking
performance, our proposed algorithm compensates the error of tracking position by using adaptive search area
to re-compute the hand blobs. The experimental results indicate that our proposed method is able to decrease

the prediction error up to 96.87% with negligible increase in computational complexity of up to 4%.
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Table 1. Comparative performance of motion estimation
model in two Thai sign language sequences

Method 2

Video Method 1 Eq. 8 (proposed)
Sequence Position error Position error

(pixels) (pixels)

Seq.1 7.06 (RH) 0.80 (RH)

! 9.97 (LH) 1.80 (LH)

18.37 (RH 247 (RH

Seq2 11,50 ELH; 0.36 ELH;

(33) RH: Right Hand, LH: Left Hand

F 2. A®)9 712 F4 st Ak Wl $14]
2l 22] AlZE wla

Table 2. Position error and processing time between normal
tracking, eq. (8), versus proposed adaptive window mode

Decrease Increase Number of

Video Position Processing iterative
Error (%) Time (%) computation
88.67 (RH)

Seq.1 81.95 (LH) 2.45 8
86.55 (RH)

Seq.2 96.87 (LH) 4.05 16
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Fig. 7. Sample of Tracking Result
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