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[Abstract]

In this paper, we propose an scalable re-detection for correlation filter in visual tracking. In real world,
there are lots of target disappearances and reappearances during tracking, thus failure detection and
re-detection methods are needed. One of the important point for re-detection is that a searching area must
be large enough to find the missing target. For robust visual tracking, we adopt kernelized correlation filter
as a baseline. Correlation filters have been extensively studied for visual object tracking in recent years.
However conventional correlation filters detect the target in the same size area with the trained filter which
is only 2 to 3 times larger than the target. When the target is disappeared for a long time, we need to
search a wide area to re-detect the target. Proposed algorithm can search the target in a scalable area,
hence the searching area is expanded by 2% in every frame from the target loss. Four datasets are used
for experiments and both qualitative and quantitative results are shown in this paper. Our algorithm succeed

the target re-detection in challenging datasets while conventional correlation filter fails.
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Fig. 1. Visual tracking with target disappearances. Top row : conventional correlation filter with fixed searching area,
bottom row : Our approach with scalable searching area.
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III. Scalable Searching Correlation Filter

1. Scalable Searching Correlation Filter
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and a proposed cosine window (right).

Ll M PoeQ

o2 55T 949l 54 e opiget Aegoe £ 1A

Aol olAtRel Sl y2 ) wa Sawe) mxo) 1A 1A B 2 Wit

FAo] ol WA S 1, Uoix] TRl 0] ke S l

goz 3159 Zolth Fig. 2014 2ol +&H(Circular) L 1= c0s 2™, Il=i=~5

2 O] M2 gumely ed guege 9y | 2 ! L

o] <5t s oI 3ol | 20
17} wHolofA 2EO F7]0] Aut o]Afo] 37]2 AR} %(1— c0S 2”(2_/’“) ), L— é< i< L

ol A2 g AE&sHH, A= F9 W S A A (6)

(Linear correlation)} SA}sH] st&Elct B =5ofA]=

o1 2 Al Al 28 54 ek St A RS 12 34 5 AT "E D), L2 ke 9] g

|, & x bd = Al ol AS
ERIC ARAIE 219 PEQ L B

3719] et S A= 1P ARttt 'Rl Aldls 9 3271,

WolRl g o] shaet A EHOA AEt 7| WK

Az {EE HEAA FHFY W #42 Sobd 4 9t Zo|2 7tz 33t £ WE ¢, cf2 Akt
o8t 5740 mM¥stk= E stue] ZAle 7PgAR] Bt 7)1z0] FALQl w00} Aok

(Boundary effect)o]t}. @21 gtol M8 G342 D ox wmsioiey. Anre 2 241 YE92 X 8ot T

o) Fhgate] Biol WA Sld) WA] Weks BB g s1m .

o O|alr] ghe: At AVSE] HEOI [2ME  yopx) ere Mg 2 SpHRalel Hu} A

B0 Sl 59 el 209 WECosine g 2o vier Aok Yl 958 J19e) B3E
window, Hann window)S &d3l%0f Pdet YHOR 7F 1ax021 2 91z 2 siakxta) ro] AJAls] &ojx|x|ot EF
el w3 2AIS sHastRtt & ¢ 13%0“‘1% 21T x4 ogey 1 jmpe) Aus BEsiick ot ofet 7}
A Akee Al Feeg Al HE U RESIAT. griajoiy ase Pt si) A AT BEAA AL
Fig. 2014 AL Q1= oflAl= ZARR 4307} AEE 5 3Al0l Aw00r OAfslo] BA Ex ]01]5 CEI ey
mixlojcy. o] Al 202 SUiet B 99 S HWEH g 3 sitioja e Ant < =

94 gofo] Bl B9l FAR0IN Holxl T B}

of2iglalct. wlaty 2 x| @elo) shgate]

(g
1=
of 8ot QYo TPIARIR 25 R S0l A magajs o m= 9tho] gx|ul & ojajo] mA
A
ES

1=
XA £L STL sl



Scalable Re-detection for Correlation Filter in Visual Tracking 61

2. Re-detection
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IV. Experiments
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Fig. 4. Overlap ratio graph for a frame number. Our algorithm (blue line) succeed to re—detect the target twice while
original KCF fails (orange line).
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V. Conclusions
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Fig. 5. Success plot for (a) Truck Bridge, (b) Car Bridge,

(c) Truck Mountain, (d) Bus Mountain.
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