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Adaptive multi-scale color feature target tracking algorithm
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Abstract: In order to solve the influence of scale change on target tracking, a multi-scale target track-
ing algorithm was proposed based on the color feature tracking algorithm. The algorithm realized
adaptive scale tracking by training position and scale correlation filters. Firstly, the target center posi-
tion of next frame was obtained by computing the maximum of the response, where the position cor-
relation filter was learned by the least squares classifier and the dimensionality reduction for color fea-

tures was analyzed by principal component analysis. The scale correlation filter was obtained by color
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characteristics at 33 rectangular areas which was set by the scale factor around the central location and

reduced dimensions by orthogonal triangle decomposition. Finally, the location and size of the target

were updated by the maximum of the response. By testing 13 challenging video sequences, the results

show that the algorithm has adaptability to the changes in the target scale and its robustness along

with many other performance indicators are both better than the most state-of-the-art methods in illu-

mination variation, fast motion, motion blur and other complex situations.
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Tab.1 Summary of central position error results (the optimal results are shown in bold)
A3 it
s CSK KCF SAMF SRDCF DCF_CA MOSSE CA STAPLE CA SAMF CA CN OUR
R
Dogl  3.81 4.15 3.92  3.95 4,25 3.62 5.35 4.06 3.73  3.43
Doll 44.7 7.58 2.96  2.62 5.44 29.5 3.86 3.46 7.25 2.58
INGE R
FleetFace 36.5 30.4 22.7  31.1 25.7 28.1 28.8 20 57.2  16.8
Mhyang 3.61 3.64 2.42  2.09 3.61 3.58 3.02 3.02 3.57  2.06
Jumping 86 29 287  4.47 34 3.72 6.14 38 49.3  4.01
P32 2) Deer  4.79 21.3 11.6  3.97 15.9 4,65 3.94 4.7 5.04  4.68
15
N B 20.1 2.62 4.05  1.65 2.4 2.42 2.56 2.42 2.61 2.16
w7
Fish 41.2 4.37 4.89  3.42 4.24 8.49 3.79 4.01 43.1  5.64
CarDark 3.23 5.26 2.5 1.57 4.82 2.64 1.18 1.76 3.59 1.86
Semgasqp,  Dudek  9.87 9.38 8.73  12.6 11.3 15.6 13.6 9.78 15.7  8.73
5 Shaking 17.2 109 62.2  85.4 7.63 72.4 148 7.6 27 10.5
de B gy
AL Skatingl 7.78 7.71 6.14  20.3 7.38 79.9 6.28 102 7.64  6.96
Trellis 18.8 7.73 2.72  2.56 7.48 68 3.05 2.56 21.2  3.03
2 BERBREZRLAR BRNERAMEEKETR)
Tab. 2 Summary of tracking accuracy results (optimal results shown in bold)
iyt . ) . .
CSK KCF  SAMF SRDCF DCF_CA MOSSE_CA STAPLE CA SAMF CA  CN OUR
F s 002
Dogl 100%  100%  99.90% 100%  100% 100% 99.90% 100% 100%  100%
Doll 57.90%  97%  99.30% 99.30% 98.10%  76.40% 99.10% 99.20%  98.70% 99.30%
N
FleetFace 56.30% 60.50% 62.90% 59.70% 43.70%  38.20% 63.40% 67.90%  38.50% 62.20%
Mhyang ~ 100%  100%  100%  100%  100% 100% 100% 100% 100%  100%
Jumping  5.11% 30.70% 27.20% 100%  69% 100% 97.10% 49.80%  18.50% 100%
et iz 5 Deer 100%  81.70% 88.70% 100%  85.90% 100% 100% 100% 100%  100%
5
& S Boy 84.40% 100%  100%  100%  100% 100% 100% 100% 100%  100%
Fish 4.20% 100%  100%  100%  100% 100% 100% 100% 1.20%  100%
CarDark  100%  100%  100%  100%  100% 100% 100% 100% 100%  100%
JemgAsfy,  Dudek 84300 89.60% 91.90% 83.30% 87.10%  78.50% 81.80% 89.90%  75.10% 90.30%
5 Shaking  56.40% 1.92%  2.74%  1.37%  94.50% 1.10% 3.29% 96.40%  20.80% 96.60%
Hb &y
R Skatingl  98.80% 100%  100%  89.90% 100% 70% 100% 19.50% 100%  100%
Trellis 81% 100%  100%  100%  100% 17.20% 100% 100% 65%  100%
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Tab.3 Summary of track success rate results (best results shown in bold)
vy Lt . . . o . . . .
CSK KCF  SAMF SRDCF DCF_CA MOSSE_CA STAPLE CA SAMF CA  CN OUR
FERA
Dogl  65.30% 65.20% 82.60% 100%  64.90%  65.30% 100% 81.30%  65.30% 100%
Doll 21.80% 64.40% 86.40% 99.70% 72.50%  57.10% 99.70% 81% 71.40% 99.70%
REZL
FleetFace 65.40% 63.50% 74.50% 66.30% 72.70%  61.40% 68.50% 79.30%  55.40%  100%
Mhyang ~ 100%  100%  100%  99.70%  100% 100% 99.50% 99.90% 100%  100%
Jumping  4.79%  25.60% 24.30% 95.80% 68.10%  99.70% 70.60% 49.20% 6.39% 99.80%
P iz 5 Deer 100%  81.70% 88.70% 100%  85.90% 100% 100% 100% 99%  100%
5
S Boy 84.20% 99.20% 99.30% 100%  99.30%  99.20% 100% 100% 99.20%  100%
iz Bl A
Fish 4.20% 100%  100%  100%  100% 100% 100% 100% 4.20%  100%
CarDark  99.20% 83.50% 100%  100%  92.90%  99.50% 100% 94.90%  94.70% 100%
JemaAs,  Dudek  87.30%0 92.10%  100%  99.20% 97.50%  92.70% 79.10% 97.10%  91.50% 100%
5 Shaking  58.10% 1.37%  1.37%  1.10% 92.10% 1.10% 3.01% 95.30%  21.10% 96.40%
b Ly
SR Skatingl  36.80% 35.30% 80.30% 53.80% 35.30%  37.30% 62% 18.30%  35.30% 89.50%
Trellis  59.10%  84%  99.30% 96.50% 84.20% 7.56% 99.30% 100% 56.40% 96.10%
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