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Zadani prace

e Seznamit se s problematikou a vybrat nékolik metod

e Stahnout nékolik volné dostupnych anotovanych datasetu
e \ytvorit dataset bez anotaci pro testovani

e Vybrané metody porovnat na zakladé presnosti a rychlosti
e |Implementovat metodu pro sledovani osob ve videu

e Vytvorit GUI pro vizualizaci jednotlivych metod detekce a sledovani osob



Odhad polohy clovéka

Hledani tzv. klicovych bod(
Rozpoznani vice osob na snimku
2D nebo 3D odhad
2 rlizné pfristupy

o Top-down

o Bottom-up




Top-down pristup

e Detekce osob na snimku -
bounding box

e Odhad postavy zvlast pro
kazdy bounding box
e Lepsiodhady pro vzdalené

osoby
e Presnost zavisi na detektoru
osob




Bottom-up pristup

e Vytvoreniteplotni mapy
odhadu klicovych bodu

e Spojeni bodl do
spravnych dvojic

e (Odpada zavislost na
detektoru

e Parovani bodu je NP-tézka .
tloha "

Prevzato z [1]




Sledovani polohy clovéka

e Zachovani ID osoby mezi
snimky ve videu

e zachovani ID osoby pfi jejim
opusténi zorného pole kamery

e Rozmazani pohybem nebo
zkresleni obrazu

Snimek C. 1

ByteTrack

£

Snimek ¢. 20



Metody odhadu polohy

e Implementace v Pythonu

e PyTorch a CUDA

e Top-down metody testovany s detektorem
YOLOV3

e VétSina metod implementovana v balicku
MMPose

Metoda Pristup

HRNet Top-down
AlphaPose Top-down
Hourglass Top-down
MediaPipe* Top-down
DEKR Bottom-up
HigherHRNet Bottom-up
LitePose Bottom-up

* MediaPipe testovana pouze na MSCOCO




Metody odhadu sledovani polohy
e Klicové body zjisténé metodou HRNet
e Metriky pro greedy tracking S  ——

o Intersection-over-union (loU) ByteTrack YOLOX

o pramérna vzdalenost klicovych bodu
o podobnost klicovych bodl objektu (OKS)

e Implementace z balicku MMTracking QDTrack Faster-RCNN

OC-SORT YOLOX

Greedy tracking Faster-RCNN




Vybrane datasety

e CrowdPose
o Prevazneé snimky davl
o 8000 snimkd

e MS COCO

o Dataset pro vSechny varianty pocitacového vidéni
o 5000 snimkd

e MOT17
o Videa s rlliznym mnoZstvim osob
o 7videi
e MOT20
o Zabéry extrémnich dav lidi
o 4videa



MOT17
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MOT20
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Vypocet presnosti odhadu polohy

e Average Precision (AP)
e Object Keypoint Similarity (OKS)
5 exp (5 )-8(vi>0)

252k2
7

Zz’ 5(Ui>0)
APOKSt mean(X; > OKSyy,)

OKS =

e Mirndmetrka AP’ = mean(X; > 0.50)
o Striktnimetrika AP = mean(X; > 0.75)

AP = mean(AP%®%) OKS,,, = 0.50,0.55, ...,0.90,0.95
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Vysledky odhadu polohy

Dataset Metoda AP AP-50 AP-75 Ry[(i:t?SI?St
HRNet 0,666 0,796 0,729 16,10
AlphaPose 0,722 0,886 0,799 16,28
Hourglass 0,648 0,795 0,708 14,83
MS COCO MediaPipe 0,452 0,777 0,482 14,98
DEKR 0,709 0,876 0,773 4,14
HigherHRNet 0,672 0,864 0,731 2,07
LitePose 0,624 0,825 0,679 10,58
HRNet 0,651 0,795 0,701 6,24
AlphaPose 0,695 0,853 0,749 11,79
CrowdPose Hourglass 0,464 0,671 0,492 7,52
DEKR 0,682 0,869 0,736 4,24
HigherHRNet 0,653 0,860 0,700 1,21
LitePose 0,605 0,831 0,645 8,93

Testovano na systému s AMD Ryzen 5 3600, 16 GB RAM a NVIDIA RTX 2080

13



Vysledky odhadu polohy

Dataset Metoda AP AP0 AP Ry[‘i:t;'s'?St
HRNet 0,666 0,796 0,729 16,10
AlphaPose 0,722 0,886 0,799 16,28
Hourglass 0,648 0,795 0,708 14,83
MS COCO MediaPipe 0,452 0,777 0,482 14,98
DEKR 0,709 0,876 0,773
HigherHRNet 0,672 0,864 0,731
LitePose 0,624 0,825 0,679
HRNet 0,651 0,795 0,701 6,24
AlphaPose 0,695 0,853 0,749 11,79
CrowdPose Hourglass 0,464 0,671 0,492
DEKR 0,682 0,869 0,736
HigherHRNet 0,653 0,860 0,700
LitePose 0,605 0,831 0,645

Testovano na systému s AMD Ryzen 5 3600, 16 GB RAM a NVIDIA RTX 2080
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Vysledky odhadu polohy

Dataset Metoda AP AP0 AP Rﬁ's';’St
HRNet 0,666 0,796 0,729 16,10
AlphaPose 0,722 0,886 0,799 16,28
Hourglass 0,648 0,795 0,708 14,83
MS COCO MediaPipe 0,452 0,777 0,482 14,98
DEKR 0,709 0,876 0,773 4,14
HigherHRNet 0,672 0,864 0,731 2,07
LitePose 0,825 0,679
HRNet 0,651 0,795 0,701 6,24
AlphaPose 0,695 0,853 0,749 11,79
CrowdPose Hourglass 0,464 0,671 0,492 7,52
DEKR 0,682 0,869 0,736 4,24
HigherHRNet 0,653 0,860 0,700 1,21
LitePose 0,831 0,645

Testovano na systému s AMD Ryzen 5 3600, 16 GB RAM a NVIDIA RTX 2080
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Vypocet presnosti sledovani polohy

e Multiple object tracking accuracy

__ |FN|+|FP|+|IDSW]

e Higher order tracking accuracy (HOTA)

HOTA., — \/ S ecqary Al©)

|'TP|+|FN|+|FP|

I'TPA(c)|

A(c) = TPA(c)|1|FNA (c)|+ [FPA(<)]

HOTA = [, HOTA, do
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Vysledky sledovani polohy

Dataset Metoda HOTA MOTA R%?gsk])s’[
ByteTrack 72,220 85,925 2,89

OC-SORT 72,609 85,247 2,81

MOT17 QDTra_ck 63,912 78,500 3,84
Greedy tracking - loU 37,424 39,214 3,76

Greedy tracking - distance 31,017 36,469 3,69

Greedy tracking - OKS 33,976 37,803 3,87

ByteTrack 53,374 68,722 1,15

OC-SORT 53,981 69,251 1,03

QDTrack 29,738 43,512 1,60

MOT20 Greedy tracking - loU 17,167 26,377 2,00
Greedy tracking - distance 12,800 24,241 1,78

Greedy tracking - OKS 15,785 25,933 1,95

Testovano na systému s AMD Ryzen 5 3600, 16 GB RAM a NVIDIA RTX 2080
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Vysledky sledovani polohy

ByteTrack

HOTA
72,220

MOTA
85,925

Rychlost
[fps]

OC-SORT 72,609 85,247
MOT17 QDTrack 63,912 78,500 3,84
Greedy tracking - loU 37,424 39,214 3,76
Greedy tracking - distance 31,017 36,469 3,69
Greedy tracking - OKS 33,976 37,803 3,87
ByteTrack 53,374 68,722 -
OC-SORT 53,981 69,251
QDTrack 29,738 43,512 1,60
MOT20 Greedy tracking - loU 17,167 26,377 2,00
Greedy tracking - distance 12,800 24,241 1,78
Greedy tracking - OKS 15,785 25,933 1,95

Testovano na systému s AMD Ryzen 5 3600, 16 GB RAM a NVIDIA RTX 2080
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Vysledky sledovani polohy

Dataset Metoda HOTA MOTA RBE?SSI(])S'[
ByteTrack 72,220 85,925 2,89

OC-SORT 72,609 85,247 2,81

QDTrack 63,912 78,500 3,84

MOT17 Greedy tracking - loU 39,214 3,76
Greedy tracking - distance 36,469 3,69

Greedy tracking - OKS 37,803 3,87

ByteTrack 53,374 68,722 1,15

OC-SORT 53,981 69,251 1,03

QDTrack 29,738 43,512 1,60

MOT20 Greedy tracking - loU 26,377 2,00
Greedy tracking - distance 24,241 1,78

Greedy tracking - OKS 25,933 1,95

Testovano na systému s AMD Ryzen 5 3600, 16 GB RAM a NVIDIA RTX 2080



Aplikace

e Provedeni odhadu pozic
e Vizualizace uz vypoctenych pozic
e Metody zalozené na MMPose

Python 3.10

PyQt5
CUDA
github.com/cechantonin/PoseEstimationApp
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5 Human pose estimation and tracking

File About

105 / 525

Run inference Visualize results

Pose estimation method: ~ |HRNet
Enable pose tracking

Pose estimation method: | ByteTrack
Bounding box threshold for pose estimation
| 0.3

Keypoint threshold for pose tracking

| 0.3

Keypoint visualization radius: El

Pose visualization thickness:

Show inference in real tme

|| 104/525 (19%)

Run Inference Stop Inference
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5 Human pose estimation and tracking

File About

Runinference  Visualize results

Original video
Inference result
MOT17-08-SDP

Result information
Pose method: HRNet
Tracking method: Tracking disabled
Pose bounding box threshold: 0.3
Tracking keypoint threshold: 0.3

Keypoint visualization radius: E}

Pose visualization thickness:

Add JSON file Remove file
>

Save JSON result Save video
235/ 525




Dékuji za pozornost
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