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Class of trackers tested 

ÅSingle-object, single-camera 

ÅShort-term causal tracking 

ÅShort-term: 

ÅTrackers performing without re-detection 

ÅCausality: 

ÅTracker is not allowed to use any future frames 

ÅNo prior knowledge about the target 

ÅOnly a single training example ς BBox in the first frame 

ÅObject state encoded by an axis-aligned bounding box 
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Requirements for tracker implementation 

ÅWould like to use the data fully 

 

 

 
 

ÅRenitialize once the tracker drifts from the object 

 

 

 

 

 

 

first frame failure reinitialization 
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Requirements for tracker implementation 

ÅComplete reset:  

ÅMemoryless ς reinitalization resets the tracker 

ÅTracker is not allowed to use any information obtained  
before reset, e.g., learnt dynamics, visual model. 

ÅTrackers required to predict a single BB per frame 

ÅParameters may be set internally, but not by 
detecting a specific sequence 

ÅVerified for the top-performing trackers 

ÅA change of parameters was not considered a 
different tracker 
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VOT2013 EVALUATION SYSTEM 
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Evaluation system requirements 

ÅRequire an evaluation system that automatically 
performs a battery of experiments 

ÅLarge number of experiments possible 

ÅMinimize human error 

ÅConsistency of the results 

 

ÅRequirements 

ÅMust support multiple platforms 

ÅTracker integration not too difficult 

ÅMust allow reinitialization 
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Evaluation systems 

ÅODViS [Jaynes et al., 2002], VIVID [Collins et al., 2005], 
ViPER [Doermann and Mihalcik 2000] 

ÅCannot simply modify for reinitialization 

 

ÅαLarge benchmark experimentά [Wu et al. CVPR2013] 

ÅNo standardised input-output 

ÅIntegration not straightforward 

 

ÅMetaanalysis ς Evaluation by collecting results from 
existing publications [Pang et al. ICCV2013] 

ÅDifferent approach 

ÅNot appropriate for recently published trackers 
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VOT2013 Challenge evaluation kit  

ÅEvaluation kit ς download from VOT2013 homepage 

ÅIntegration effort minimum 

 

 

 

 
 

ÅRuns in Matlab/Octave (multiple platforms) 

ÅRuns the executable (comunication via input parameters) 

Åmultiple programming languages 

Tracker Evaluator 

images.txt  

region.txt  

output.txt  
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https://github.com/vicoslab/vot-toolkit 
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VOT2013 Challenge evaluation kit 

ÅPass a sequence + intial BB to tracker (tracks till  the end) 

ÅInspect the output, detect first failure reinitialize from 
frame ὸ ɝ 
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*can lead to a large number of runs 
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VOT2013 DATASET 
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Dataset: Diverse, not necessarily large 

ÅLots of datasets: PETS [Young and Ferryman 2005], 
CAVIAR1 ,  i-LIDS2, ETISEO3, CVBASE4,  
FERET [Phillips et al., 2000], ALOV [Smeulders et al., 2013] 

 

ÅDiversity in attributes 

Åillumination change, 

Ådynamic background, object motion, occlusion, etc. 

Åcamera motion 

Åcompression artefacts, camera gain, etc. 
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1 http://homepages.inf.ed.ac.uk/rbf/CAVIARDATA1 
2 http://www.homeoffice.gov.uk/science-research/hosdb/i-lids 
3 http:// www-sop.inria.fr/orion/ETISEO  
4 http://vision.fe.uni-lj.si/cvbase06/ 
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Dataset construction 

ÅApproach:  

ÅInclude various attributes 

ÅKeep number of sequences low (Time for performing experiments) 

ÅInitially collected a pool of ~60 sequences commonly 
used in the community 
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VOT2013 dataset 

ÅAttributes were estimated automatically 

Åestimators based on ad hoc heuristics 

Åsufficient for sequence selection 
 

The attributes: 

1. Illumination change (difference of min/max FG intensity) 

2. Size change (average of sequential BB  size difference) 

3. Motion (average of sequential BB  center difference) 

4. Clutter (FG/BG color histogram difference) 

5. Camera motion (BG per-pixel differences) 

6. Blur (Camera focus measure [Kristan et al., 2006]) 
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BG 
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VOT2013 dataset 

ÅSequences clustered into 16 clusters by attributes 
using Affinity propagation [Frey and Dueck 2007]. 

ÅA single video selected from each cluster manually. 

ÅMake sure that phenomena like occlusion were still well 
represented. 

, , 
... 
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6D 
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VOT2013 dataset 
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bicycle bolt 

car 

cup 

david 

hand 

singer 

sunshade 

iceskater juice 

diving gymnastics 

jump 

woman torus 

face 

16/66 



VOT2013 dataset ς object annotation 

ÅMost sequences contained per-frame bounding boxes. 

ÅAnnotation by various authors. 

ÅWe estimate that >60% of the BB pixels come from the 
object 

 

example of a BB  
for a compact object 

example of a BB  
for articulated object 
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Dataset ς frame-level annotation 

ÅCommon practice: Each sequence annotated by a visual 
attribute [Dung et al 2010,Wu et al. 2012] 

ÅHowever, a visual phenomenon does not last over 
entire sequence 

 

 

 

 

 

ÅFor a detailed analysis we require per-frame 
annotations. 
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A failure might incorrectly interpreted 
as the failure due to occlusion (which happens later on!) 
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VOT2013 dataset ς frame annotation 

ÅManually and semi-manually labeled each frame 
with visual attributes: 

(i) 
 (ii) 
 (iii) 
 (iv) 
 (v) 
 (vi) 

0 
0 
0 
1 
0 
0 

1 
0 
0 
1 
0 
0 

1 
0 
0 
1 
0 
0 

0 
0 
0 
1 
0 
0 

iv. Object size change (A) 
v. Camera motion (M) 
vi. Nondegraded (A) 

 

i. Occlusion (M) 
ii. Illumination change (M) 
iii. Object motion (A) 
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M ... manual annotation, A ... automatic annotation 
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