F35 9] 3¢ Zo] A bk Holg AAE £33 E A AF Y 783
(Junho Song et al.: Improving Person Detection Performance via Depth Estimation-Based Data Refinement)

'i) Check for updates

EX=4 (Special Paper)
W2 83| = A A299 A6F, 20249 11€ (JBE Vol.29, No.6, November 2024)

https://doi.org/10.5909/JBE.2024.29.6.783
ISSN 2287-9137 (Online) ISSN 1226-7953 (Print)

2o 24 /)W ol 3AE Bd A A% 4%

A

o>

230, 00 49t g g

Improving Person Detection Performance via Depth Estimation-Based
Data Refinement

Junho Song”, Minsoo Hong”, Younggil Kim” , and Jeong-Rae Kim®*

2 o

B eRdAE Ade AA 4AE e Hg @om sl AA 4% A5l AdEE BAE 2a] skl 2] 4 2d
S B89 volE BA Pe 1% ot AaE S uows% AT, FAH 02, Stable diffusiond $3 o] AW F% W
W<l Marigold 29& AH85te] 2D o] AR YE Zo| JuE FE5T, o2 Fatel AAN AA FoIH b Yol A AA 2]
dolElE BEstel A4 4% 45 PPN TIE § Pz eBAEE IO R £9% 478 4siel 2 deleE
21 DanceTracks} CrowdHuman HlO|EAEE B3z 49< QA A3, T HolEAE BFolA maPh sIgom, 53] F
& 27 A AE Aol 2A PHAL ol A AU Holel A wile] LAS AZsalon, o delEilE
o te A 7HsAS Ak,

Abstract

In this paper, we introduce a method to refine data using a depth estimation model, aiming to improve object detection
performance that is often hindered by occlusion. We utilize the Marigold model to extract depth information from 2D images. By
keeping only the data of the foremost object in cases where objects overlap, the method enhances detection accuracy. We
expanded our previous research, which was based on the Music Bank dataset, by conducting experiments on the Dancetrack and
CrowdHuman datasets. The results showed an increase in mAP scores for both datasets, with a notable improvement in detecting
medium-sized objects. These outcomes demonstrate the general applicability of proposed data refinement method and suggest its
potential for broader dataset applications.
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Fig. 6. Bounding boxes before refinement (left) and bounding boxes after refinement (right)

We 7oz 7h kel A A 2713 § A 4R
£ AAsHE o= HolE AAE FYFth o5 Fal
HE A7t 2 F9] A EAE vlolHAEd A A e
o2 AA HAEES AT Marigold RE& 73
gk Zlo] W& HH, stddA el e AAYrSE A
ol 0ol 7HHA! Jepar, W R v el &ahe FEds
5 94 ol 19 7HHAl vebdt olelg 54& &&3t
of, AA7F AA U FFAAE of= A7} T el 91A]
3 AEAE WY = U AA 7] Zlo] WAE Pt
A+ 5 Ak

E@, ) FFE A2 AA ) B geg
W3] 93 91 e B4 gk Agiste] A4 7 2ol
ulsol A ZelakA] SEskek. o) Slal, 7k ROI telA] 4

= 2491 3ARESAQ3) ool A gk
< Nonel = *gxgé}oq wAstgth 18 g, 7+ ROIY)
P A 7S AARsEL, o] Zko] © 22 ROIE Yol
& AR AA AR Bl FEaAth o] BES E
154 QA o1 ARE AAE FoIA b el s
AAE BHHOR 4P F5F + AAKIH 9).
" 62 7 @7del WA B omAlel telA Hlol

ﬂJ{N‘ mln

B GAE st oA olTh At WA o= gk ROI W
o) 4 g vwH e i o & 94 ¢ 743 RO
i3 o

o
= =
el & AA 9] ROIZ 48T 5

T2l 7. &5 ROIQ| depth map Tt 7t H|w(R1%: 0.395, 22%: 0.435)
Fig. 7. Comparison of the average values of the extracted ROI's depth
maps (left: 0.395, right: 0.435)



FEZ 9 32 Aol 4 7k dlolH BAE 9 JE HAE AT T 789
(Junho Song et al.: Improving Person Detection Performance via Depth Estimation-Based Data Refinement)

EAOR s AR 34 HolHAER, A5l fAb
& B4 AL Qo) A7 Aol o H, Bare F4

W7ol olRolAE WAL AFE.
% g oulA2 THE o

o] QIZk ojwx| g}

S 93 Y E Co-DETRS AA43t4y, tlo)
2 AA A BAE S8 376l A Albe =
MarigoldE AH&-3te] Zo] F4 71t tlol8] FAE 4=

72l 8. =5t ROI2| depth map H@ 4t H|w(21%: 0.279, 2E%: 0.312)

Fig. 8. Comparison of the average values of the extracted ROI's depth ste} 7 Ho|EHAIES] Sy 9 FES S8l Fs2 ke
maps (teft: 0. 279, right: 0. 312) NVIDIA RTX 3090& AH-8113, ToU®] A7 0.72

ato] dlole] ZAE sk wE APS 918 Co-DETR
& Tiny 29& AM-37, MMdetection!'oll 4 7] 33}
712 sEvE s IR ARESTh

Ast WAl o) A AR HoHAES]
FAW A ouA & Uz e [Pt 43, |
2w o olmAlelA Q1E HE AdTe] EES I
ot 2 =rdAe B & R delHAER] Crowd-

3. & AS(mAP)
Human¥} DanceTrackol] 283t A3& 23 om, oT e
J

o1 F3l Ut 33 dlelEelN Y AE 4% FEE S AA) G Bopl A k02 AL mAPE H7}
oL, AIQre W] dukAdS gas] sfaral s AR E AT AEstE A 8 98] 2H2t loU

Azko] 50%mAP@50) %+ 75%(mAP@75)2 el HZ A

N, Al 5 Wrrstal AA A71¢] wel mAP@m, mAP@LE

ok HGA HolHAES} Blugs W 2 =l A At

1. HIO|E{MIE gk ol 4 7k FA) HolB & St 7330l A mAPe]

A H w2 ATE Bole AS g1  UHE 1), o=

2 AFoAE o] F8e T HolE A aRE AR AA ] AGg A FAE e Ao AA H=E
B37}v817] 94l DanceTrack™ ©] o] B4 E 2} CrowdHuman'”) s el IS Vg AE orleh

dolHAES AMHE-3th DanceTrackS THYE &23US 7P Ao AA HEskd UHA] AR tiE Q=

1. H|HH CIO|HMES 20| &g St HI0IHMES] 2N A= Ms Hu
Table 1. Comparison of performance between unrefined and depth estimation refined datasets

Data model mAP mAP@50 mAP@75 mAP@m mAP@L
Dance baseline 0.711 0.9320 0.7510 0.4780 0.7250
Track proposal 0.736 0.9440 0.7760 0.5310 0.7480
Crowd baseline 0.526 0.822 0.585 0.494 0.686
Human proposal 0.557 0.846 0.624 0.530 0.716
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Fig. 11. Detection results on the unrefined dataset (left) and refined dataset (right) in DanceTrack Dataset
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