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Scope of the VOTIR challenge

A Single-object, single thermal infrared (TIR) camera,
model-free, short-term, causal trackers

A Model-free:

I Nothing but a single training example is provided by the
bounding box in the first frame

A Short-term:
I Tracker does not perform re-detection
I Once it drifts off the target we consider that a failure

A Causality:
I Tracker does not use any future frames for pose estimation
A Obiject state defined as an upright bounding box
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Applicationsof TIR

A Scientific research
A Security

A Fire monitoring

A Searchand rescue
A Automotive safety
A Personal use

i
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Why a separate challenge?

Tracking in TIR different from tracking in low
resolution grayscalevisual?

Many similarities but also interesting differences
A 16-bit

A Constant valuesif radiometric

A Lessstructure/ edged texture

A No shadows

A Noise: blooming, resolution, dead pixels
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Evaluation system from VQ@D16

A Matlab-based kit to automatically perform a battery of
standard experiments

A Download from our homepage
I https:// qgithub.com/vicoslab/vot -toolkit
I select thevottir2016 experiment stack
A Plug and play!

I Supports multiple platforms and programming languages
(C/C++/ Matlab/Python, etc.)

A Easy to evaluate your tracker on our benchmarks
A Deep integration with tracker - Fast execution of experiments
A OTB-like evaluation omitted
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VOTFTIR2016 Dataset: LTIR2016

A Follows VOT 2013 selection and annotation approach:
I Keep it sufficiently small, diverse and well annotated
I Follow the VOT dataset construction methodology

Collect a large Cluster similar Sample diverse
number of sequences challenging set

=00
“ 00

A Modification of Linképing Thermal InfraRed (LTIR)

dataset
A. Berg, J. Ahlberg, M. Felsberg,A Thermal Object Tracking Benchmark . AVSS 2015.
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A Differentsources
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A Different applications
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A Different sensors

LINKOPING
II.“ UNIVERSITY




Felsberg et al., VOMR2016 results 12

A Moving+ stationarysensors
A Radiometric+ nonradiometric
A 8/16 bits
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Sequence detalls
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ID  Name Sensor Resolution #Frames  #Bit Object
II u UNKoPING ] rhino behind tree FLIR A35 320 = 256 619 8/16 Rhino
O UNIVERSITY 2 running rhino FLIR A35 320 = 256 763 8/16 Rhino
E'H' 3 garden FLIR Tau 320 324 x 256 676  &16 ~ Human
4 horse FLIR Tau 320 324 x 256 348 8/16 Horse
-5 " hidimg FLIR Photon 3200 320x 240 = 358 ° 8 Human
% 6 _mixed distraciors | _FLIR Photon 320 320240 _ 270 __ 8 _ _ Human __
— 7 saturated AIM QWIP 640 = 480 218 8 Human
Z Fraunhofer g ... AIM gwm 640 x 480 172 3 Human
P e, O Tar T 7T FLIR AGS3SC ~ ~ 640 480 ~ 1420 &16  ~  Car
"P :EEEE{T'Eﬁ 10 crouching FLIR A65558C 640 = 480 618 8/16 Human
reeet 11 crowd FLIR A65 640 = 512 71 8/16 Human
((( - 12 soccer 3xAXIS Q-1922° 1920 x 480 775 8  Human
awsscwneasy 13 birds FLIRT640  640x 480 270 8  Human
14 crossing FLIR A655SC 640 x 480 301 8/16 Human
15  depthwise crossing  FLIR A6555C 640 x 480 851 8/16 Human
’ Termisk 10  jacket FLIR A6558C 640 x 480 1451 8/16 Human
< systemteknik 17 quadrocopter FLIR T640 640 x 480 178 8 Quadrocopter
18 quadrocopter? FLIR A65558C 640 = 480 1010 8/16  Quadrocopter
19  selma FLIR A6558C 640 x 480 235 8/16 Dog
20 trees FLIR A6558C 640 x 480 665 8/16 Human
II LINKOPING
o UNIVERSITY




Felsberg et al., VOMR2016 results 14

(6) mixed
distractors

(1) rhino behind (2 ) running rhino (5) hiding

(16) jacket
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Wil it be different? Test agalnst VOT2014

Experiment baseline
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Problem 2015: Segquence ranking

A A f:average number of trackers failed per frame
A M_f: max. number of trackers failed at a single frame

Seqguence Score  Sequence Score challenging
crowd 2 jacket 4 0.06<=A f<=0.2
guadrocopter 2,5 hiding 4,5 14<3M <=22
guadrocopter2 2,5 car 5 iIntermediate:
garden 3 crossing 5 0.04<=A <=0.1
mixed_distractors 3 depthwise crossing 5 6<=M f<=11
saturated 3,5 horse 5 easiest:

selma 3,5 rhino_behind tree 5 0O<=A f<=0.04
street 3,5 running_rhino 5 0<aM_f<=7
birds 4 soccer 5

crouching 4 trees 5
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Modificationsof LTIR

A VOT-TIR2015 was already saturated

A Call for sequencesi limited success (3 new sources, too easy)
A

A

Easiest sequences have been removedrossing, Horse, and Rhino
behind tree

New, more difficult sequences have been addedBird , Boatl, Boat2,
Car2, Dog, Excavator , Ragged, and Trees2

Beihang
University
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Modificationsof LTIR

A VOT-TIR2015 was already saturated

A Call for sequencesi limited success (3 new sources, too easy)
A

A

Easiest sequences have been removedrossing, Horse, and Rhino
behind tree

New, more
Car2, Dog,

Bird , Boatl, Boat2,
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Properties

A 25 Sequences

A Averagesequence length740

A Annotations in accordancewith VOT
I Bounding-box
I 1l1global attributes (per-sequence

Blur,dynamicchangetemperaturechange
objectmotion, sizechange cameramotion,
backgrounctlutter, aspectratio change object
deformation,scenecomplexity neutral

6 local attributes (per-frame)

Occlusiondynamicschangeg motion change
sizechange cameramotion, neutral
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Performance evaluatiomeasures

A Basically the same as VOT2016 (based on ®it)
| accuracy
I robustness

A Evaluated pooled and normalized per-attribute
I raw value
I rank

A Overall: expected average overlap

A Speed in EFO units

20
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Results

A 21 submitted trackers
A 3 added by VOT committee (NCC, DSST2014SRDCFir)
A All 24 trackers in both challenges

A Various classes of trackers

I 8 part-basedtrackers: BDF, BST, DPCF, DPT, FCT, GGTvZ2,
LT-FLO, and SHCT

I 7trackers basedon DCFs: DSST2014 MvCF, NSAMF, sKCF,
SRDCFir, Staple-TIR, and STAPLE+

I 3 trackers basedon deep features/learning: deepMKCF,
TCNN, and MDNet-N

T 2 fusion basedtrackers: MAD and LOFT-Lite
I 4 other: EBT, PKLTF, DAT, and NCC
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Results (sequence poollng)

Ranklng plot [puuled] AR plot (pooled)
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Results (attribute normahzaﬂon)
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Expected overlap scores
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