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zhoda rovnakého vozidla na snimkach z velkého datasetu
obrazkov (nasnimané pomocou dopravnych kamier)

rozne kamery, orientacie, ¢as, lokacie, oklUzie, nezaostrenost ...

podobny tvar, model, farba, vyrobca...

reidentifikacia vozidiel |= detekcia vozidiel



aktualna téma v oblasti pocCitacového videnia
pribuzné k téme reidentifikacie osob

vieme identifikovat auto v réznych bodoch mesta
(odkial' kam iSlo)

vyuzitie v inteligentnych dopravnych systémoch
(efektivnejSie navrhovanie dopravnych sieti)



Obrazok: Ukazka pripadov zlyhania reidentifikacie (a, b rovnaky smer) a (c, d podobné
pozadie)



Al City Challenge
dataset

VeRi-776
Stanford Cars

VERI - Wild

CompCars

VRAI
Vehicle-1M
VehicleX
VenhiclelD

BoxCars 116K



data nasnimané z dopravnych kamier v USA (Stat lowa)
85 058 obrazkov

52 717 trénovacich a 31 238 testovacich obrazkov

440 roznych vozidiel

nasnimané pomocou 46 kamier

anotované ludmi (farba, model, typ...)
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VeRIi-776 dataset

= 50 000+ obrazkov

= 776 réznych vozidiel

= nasnimané pomocou 20 kamier

= rdzne pohlady, rozliSenia, svetelné podmienky, okluzie

= anotacie (Bbox, typ, farba, znacka)
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vyuzitie ResNetu ako backbone

zmena rozmerov vstupnych obrazkov a ich nasledna
normalizacia

trénovacie triky z publikacie zaoberajucou sa
reidentifikacie oséb (Warmup learning rate, REA)

Variacny autoenkdder (VAE) - template vozidla bez loga
vyrobcu, dialnicnych znamok, vzoru kolies, svetiel

Adam optimalizator

iné pristupy boli napr. VOC reid (Vehicle, Orientation,
Camera)

34-layer residual




Warmup learning rate (t je Cislo epochy)

3.5x107° x & ift <10

Ir(t) = 3.5 x 10~* if 10 < ¢t <40
~ ) 3.5x107° if 40 < ¢t <70
3.5 x 1076 if 70 <t <120

Random Erasing Augmentation (REA)




zacali sa objavovat publikacie, ktoré sa snazili tito Glohu riesit pomocou
Transformerov (ako nahradu za CNN)

Transformer bol prvy krat predstaveny v roku 2017 v suvislosti NLP, kde
dosahoval state of the art vysledky s vyrazne mensim ¢asom potrebnym pre
trénovanie

v pocCitacovom videni sa aktualne vyuziva ViT a Swin Transformer

ViT (oktéber 2020, Google)

Swin Transformer (marec 2021, Microsoft) + Swin Transformer V2 (november
2021)

podla paperswithcode.com state of the art vysledky pri detekcii objektov na
datasete COCQO test-dev (Swin transformer)



https://paperswithcode.com/
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Obrazok: Grad-cam a) pévodny obrazok, b) CNN backbone, d) Transformer (ViT) backbone
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State of the reidentifikacia vozidiel Veri 776
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Extra
Training
Data

Paper

Relation Preserving Triplet Mining
for Stabilizing the Triplet Loss in
Vehicle Re-identification

A Strong Baseline for Vehicle Re-
Identification

VehicleNet: Learning Robust
Feature Representation for Vehicle
Re-identification

TransRelD: Transformer-based
Object Re-Identification

AttributeNet: Attribute Enhanced
Vehicle Re-ldentification

Counterfactual Attention Learning
for Fine-Grained Visual
Categorization and Re-
identification

Vehicle Re-identification Using
Quadruple Directional Deep
Learning Features

Code
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Natrénovanie TransRelD' a vehiclereid_baseline’ (CNN)
(kdd je implementovany vo frameworku Pytorch)

Google Cloud (NVIDIA Tesla T4 16GB, 7.5GB RAM)

uprava hyperparametrov, sh skripty, v pripade
vehiclereid_baseline uprava depricated funkcii

TransRelD — 120 epbch (cca 43 hodin)

vehiclereid_baseline — 100 ep6ch (cca 10 hodin)

linky na forky uvedenych repoziratov s potrebnymi Upravami sa nachadzaju na webovej stranke o tejto diplomovej
praci



TransRelD’
MAP: 78.1% (v publikacii dosiahli autori 82%)
Rank-1 : 96.7% (v publikacii dosiahli autori 97.1%)

vehiclereid_baseline’
mAP: 22.61%
Rank-1 : 63.65%
dévodom zlych vysledkov je skutoénost, Ze tento kdd
neobsahuje ziadne trénovacie triky, augmentaciu...

linky na forky uvedenych repoziratov s potrebnymi Upravami sa nachadzaju na webovej stranke o tejto diplomovej
praci



Swin Transformer backbone (nasledne porovnanie s
existujucimi pracami s CNN a ViT)

vyuzitie trénovacich trikov z publikacie o reidentifikacii osob
(warmup learning rate, REA...)

riesenie pre dataset Al City Challenge

Ablation Study (ktoré triky maju aky vplyv)



Pirazh Khorramshahi, Neehar Peri, Jun-cheng Chen, and Rama Chellappa The Devil is in
the Details: Self-Supervised Attention for Vehicle Re-ldentification
(https://arxiv.org/pdf/2004.06271 .pdf)

Hao Luo , Youzhi Gu, Xingyu Liao , Shenqi Lai, Wei Jiang Bag of Tricks and A Strong
Baseline for Deep Person Re-identification

(https://openaccess.thecvf.com/content CVPRW_2019/papers/TRMTMCT/Luo_Bag of Tric
ks_and _a Strong Baseline for Deep Person CVPRW_2019_ paper.pdf)

Ze Liu, Yutong Lin, Yue Cao, Han Hu, Yixuan Wei, Zheng Zhang, Stephen Lin, Baining Guo
Swin Transformer: Hierarchical Vision Transformer using Shifted Windows
(https://arxiv.org/pdf/2102.04378.pdf)

Alexey Dosovitskiy, Lucas Beyer, Alexander Kolesnikov, Dirk Weissenborn, Xiaohua Zhai,
Thomas Unterthiner, Mostafa Dehghani, Matthias Minderer, Georg Heigold, Sylvain Gelly,
Jakob Uszkoreit, Neil Houlsby An Image is Worth 16x16 Words: Transformers for Image
Recognition at Scale (https://arxiv.org/pdf/2010.11929.pdf)



https://arxiv.org/pdf/2004.06271.pdf
https://openaccess.thecvf.com/content_CVPRW_2019/papers/TRMTMCT/Luo_Bag_of_Tricks_and_a_Strong_Baseline_for_Deep_Person_CVPRW_2019_paper.pdf
https://arxiv.org/pdf/2102.04378.pdf
https://arxiv.org/pdf/2010.11929.pdf

Shuting He, Hao Luo, Pichao Wang, Fan Wang, Hao Li, Wei Jiang TransRelD:
Transformer-based Object Re-ldentification (https://arxiv.org/pdf/2103.14030.pdf)

https://www.aicitychallenge.org/2021-data-and-evaluation/

https://github.com/JDAI-CV/VeRidataset

https.//paperswithcode.com/sota/object-detection-on-coco

https://paperswithcode.com/sota/vehicle-re-identification-on-veri-776

https://editor.analyticsvidhya.com/uploads/38371XTo6Q.png

https://jalammar.qgithub.io/illustrated-transformer/
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https://editor.analyticsvidhya.com/uploads/38371XTo6Q.png
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Dakujem za pozornost’ !







