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Scale-adaptive face tracking algorithm based on graph cuts theory
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Abstract: Aiming at the problem of the excessive size-changing while the, tracking window is enlarged by traditional
Continuously Adaptive MeanShift ( Camshift) algorithm in face tracking, an 4daptive window face tracking method for Camshift
based on graph cuts theory was proposed. Firstly, a graph cut area way &réated according to the Camshift iteration result of
every frame by using graph cuts theory, and the skin lump was fotnd”by using Gaussian mixture model as weights of graph
cuts. As a result, the tracking window could be updated by the‘skin lump. Then the real size of the target was obtained by
computing the size of skin lump, and whether the taggét hieeded to be re-tracked was determined by comparing the size of the
skin lump in the tracking window with that in the previous frame. Finally, the skin lump in last frame was used as the tracking
target of the next frame. The experimental restlts demonstrate that the proposed method based on graph cuts can avoid
interference of other skin color targets in the background, which effectively reflects the real face size-changing of the human
body in rapid movement, and prevents the Camshift algorithm from losing the tracking target and falling into the local optimal
solution with good usability and robustness.
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Fig. 1 Schematic diagram of graph-cuts
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Fig. 2 Schematic diagram of skin color segmentation
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Fig. 3 Human face tracking by three algorithms

B4 Bn T =MERBGE AR R, TLIRER
IR R S KT E 2 RIMER IS, AEB/DEHREER
Rl vEretiir. WE 4 LI, TR IR Camshift 5
BT RN ERE Bl AL ir 2 6] i 22 FE 5
AN, R 0 BB Fa A2 5 11T Camshift 283k £E F5 h) J 1o
PEREAH NG, M T THeat , BRERHET I R F AR
FLSC R T Al-Aok 7 U I 1Y Camshift B LB A UL AE
B ERNMREES EEMNEZRNEBSH R TRIE
B, PRUHAR U BB S50 S B A P PR s A B R
Bk,

AXHETEE A Camshift REFEEE, B TRA TR
R HEEAR/D, B HAR ST 0. 121 s; Rl AR F R
) Camshift 2 gk B M0 FH AR XT3 , 552 0. 231 s; T Camshift
BRI 2R AR S B A, R 0. 023 s, (H EERER 1%
BRIE AN A SCR o

50
— ENHE
40t |- Camshift
e BTV

0 50 100 150
LUk 4

B4 ZREET ARRERERR

Fig. 4 Comparison of face tracking results among three algorithms
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