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Abstract: Objectives: Multi—object tracking (MOT) is a pivotal research area within the computer vision
domain. Despite significant strides in MOT research, the field continues to grapple with formidable chal-
lenges: Indistinct appearance attributes of objects, objects exhibit irregular motion, anomalies in tracking
arising from rigid trajectory lifecycle management strategies. These elements substantially undermine the
precision and robustness of multi—object tracking endeavors. Methods: In response to these challenges, we
present an advanced multi—object tracking algorithm that integrates dilatation intersection over union
(DIOU) matching with an adaptive trajectory management approach. Initially, we introduce a metric based
on a refined DIOU area for the primary matching between active trajectories and high—confidence detec-
tions, thereby improving the direct matching performance for high—quality detection boxes. Subsequently,
for the re-matching of active trajectories with low—confidence detections, we implement a metric centered
on a moderately dilated DIOU area, enhancing the tracking continuity of these detections. Furthermore, for
reconnecting inactive trajectories with unmatched high—confidence detections, we employ a metric utilizing

an extensively dilated DIOU area to bolster the probability of reactivating dormant trajectories. Lastly, an
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adaptive trajectory management strategy predicated on detection confidence scores is deployed to dynamical-
ly modulate the lifespan of trajectories, thereby mitigating the incidence of tracking anomalies and identity
switches induced by occlusions and misidentifications. Results: (1) The application of the DIOU-based
matching framework has yielded 5.4 % increase in HOTA (higher order tracking accuracy) and a 1.5% in-
crease in MOTA (multiple object tracking accuracy) on the DanceTrack dataset, corroborating the meth-
od’s efficacy in densely populated scenes and complex motion environments. (2) The implementation of the
adaptive trajectory management module has further resulted in 4.6% rise in HOTA, 0.8% elevation in
MOTA, and 2.1% improvement in IDF1 (identification F-score) on the DanceTrack dataset, demon-
strating its capacity to efficiently counteract the limitations of fixed lifecycle sensitivities to false detections
and missed detections.Conclusions: Although the refinement of data association and trajectory management
strategies has led to a surge in tracking accuracy, the layering of multiple strategies has introduced a trade-
off with computational efficiency, curtailing the peak performance of the tracking system.

Key words: computer vision; multi-object tracking; irregular motion; data association; trajectory manage-

ment

Z H #5 B % (multi-object tracking, MOT) J&
THE ML D I Y — 2 A R, H B
U N A W= S B (A V] NG ER VAR | A
07 5% 45 SRR FH 1 B R MOT 1145 B #E
e BT B35 50 SR AT Sy 3 e R AT 3 S 22 ot Y
ZAHbr AT R 80 A, PR Fe B ER H AR 19 S 0y —
BOFE MM E s Bk, A4 E,MOT W
BZ R TREZHEWN T ZRE R TIREZ EE
F I8 R o e ke 5 BR R (tracking-by-detec-
tion, TBD) & i MOT 4% 55 h fe H 55 5+ 1 (1948
KZ—. TBDWAMEEWAFAE5, B H Ik
TSR A DE Y IS DG S R A 3 4 ALK
— & iz Z A AL RIR S Al T T S0 /S 22 i v B
VB H A DX, G R R 208 &% (Kalman
filter, KF ) 5 — 24 S 187 09 4 I 45 5 5 Ff D C 1Y
B AT OCHK . H ATAA PR R s R Ak R
SRBRAT 55+ (1) 00 DUAE 5 46 U AE 1% 38 IF 61 (in-
tersection over union, IOU){E N B & 485 ; (2) i@
o B HCH BR 09 S WLRE IR R %t 8 U (re-identifi-
cation, ReID) " T 55, I 34 WG Fh J7 1 4B i i & 1k
“hy BE B 48 s A TR A2 JR) 43 TR ) A

2016 4F, Bewley %' "*2 KF A4 25 F 5 1% 45
&L 358 TBDAESE . 2017 4F , Wojke 259 fim A
JEE A LA IE $t SRS Y A ] S TG B S i AR
29 3k VT 3R, b T 45% 1Y By Bk AR R B
2018 4F- , Chen & /1] FII 6k 1 DX 3 &b B TC A% 19 R
AR R, 2019 4F, Wang 45" A it 1 3 A B
A I e AHE B2 B S UL ASE AU 4 A B i B A T
L, T U B3 A, A5 A7 3 BE ] Gk 40 /s
2022 4F , Zhang %" FHAR 43 45 0 AE 5 80500 9 A
BUPE e 4k 52 B B 2 900 O o s R R, 7R

MOT17 $ 5 % L 92 B T 80.3 MOTA 1 63.1
HOTA Ay BRER SR .

BAAMOTHRC LA TRKM A, (A
SR I B R PR AR - (1) H 45 A7 76 Mk LLFE AP WL R
TERY Ta) R, — 7 T AN [A) H BR A5 26 58 BN, B R
X DL A0 RRAE 07 A5 B X A A6 B w55
—J7 24 HARBHE st s P g e, 808
o t0 B0 BT BRI % 5 e bR A DU o
R E T AN BN R, S BOIR R AR A
J6 R B o (2) H AR A BN Gz 3 51 /9 32 34l
ESHHAWMELRNR G, HAERERKLZHIEH
PRI IE SR 1 00, 24 H AR 5 AR i B i i 4
FRE R BGE TN MER AL E T O
I8 O, Al H bR 2 R PCECAL 2 o (3) Bl [ 2 A= 4
JE 30148 B0 O W o R A IR RS ) T U R A, Y
A MOT J5 2 H B A R 25 ok F 5L T+ B0y [ e
A= i JE 0T SR W, E R T B0 T vk R BT A A TR
— LR A, R A A B R I B A R X R ER A AR
AL

B R B bR S B 52 2h A e A A
Jeil $0 5K s [, AR SCHR MR T — R I TR K 22 OF
[X 3% (dilatation intersection over union, DIOU) &
T T 19 0 A B AR e I MOT Bk . | %6,
XoF T T 08 R o A I B IR DE G L T T —
K T/NDIOU (Y B2 i 8 br , 48 T 1 a5 40 46 I AE B
F2 VT TC (%) M B8 5 LUK, X T TR I AR 43 A
AT ZRILRL , &3t T —Fp & T v DIOU /9 B &
FEAR , $& v 1R o A I AE (9 368 BR PR RE s SRS L 6T
A VI B8 A R DG R o A T EE U AT G IER L i
it T —MF R DIOU R EE 45 br , 25 1T B
15 B30 38 BR 1Y RTRE P s B0, R T ARAR R B DR I



574 ROBK 2 4 (fF B A D

2024 4 H

AL BT T — ol 58 TR 0 A B A B A
N7 230 A B R W, B 2 b R T B Y A
9080 T H Y A T B R R R B
By Bk A . A B MOT17 ., MOT20 1 Dance-
Track "1 Jy 45 E B 46 4, SC R S5 SRR M LT
A MOT 835 A SCHr 48 iy J ik B H 47
(18K T2 RO i ) 5 AR 1

1 MOTEi%

1.1 EiEmE

AP A A AR A AT 25 2R 58 i MOT AT
% AR E 1R, EEARENR .

1) B A5 B

2) (A A 00 i A A 0 HE | I A T 45
e Rl RS (35 Il IS

3) it I KF ) AT — it Ay T30 4 5

4) K FHGLHK VT BE SR w35 T DIOU 5k , % F
150 4 A I 55 TR B0, SR FH /N DIOU 3 530 I AE
5 000 AE 7 R ARLBE 5 5 AR A0 A T 0 B
S M DIOU 5846 0 AE 55 3000 AE fr) AR RLEE 5 XF
TR A DE B s A DU 5 IR RS B, R R
DIOU 53 46 1 HE 55 750 0 A 19 AH 0L B2 , I 1 I 9%

AR SRR U 1L DT BT 45
5) fiff F KE X Dt B¢ 5% 20 /9 B3 ik 47 R 26
HHT o

6) XF T o VT T 18 T 9 2 308 9 47 B0 25 A= A A
I3, X T/ T 88 T B K A R A
JINATRE VG BE 0500 4 A, % T 8 2o A R AR i o] 0 1
MU, ELAEM R

T)HEE 2)~6), HEI WA 2 AW, i B
t5 B 19y (identification, ID ) Fll H FRHE .

(i }-{xemm)

AL Dl B
___________________ | (s
SETDIOU ALY [ Sl

B & M
R

P1 BT B2 K DX Il R 1 3 B2 050 A TR SR 1) 22 AR B 1 AR I
Fig.1 Diagram of Multi-object Tracking Algorithm Based on Dilatation Region Matching and

Adaptive Trajectory Management Strategy
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Tab.1 Quantitative Comparison of Different Tracking
Algorithms on MOT17, MOT20 and DanceTrack Dataset

Hil 4 AR/ HOTA/% MOTA/% IDF1/%
SORT 62.1 73.8 69.8
DeepSORT 62.4 74.4 71.2
MOTI17  ByteTrack 63.1 80.3 77.3
BotSORT 63.6 80.6 79.5
A SRk 66.2 82.8 80.7
SORT 62.3 73.4 70.8
DeepSORT 61.7 72.6 70.5
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SORT 67.9 89.8 70.8
Dance- DeepSORT 65.6 85.8 67.9
Track ByteTrack 71.5 87.5 72.5
BotSORT 74.3 86.9 74.1
A S 76.5 89.3 75.6
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Tab.2 Performance Comparison of Different Combination Methods on MOT 17, MOT20 and DanceTrack Datasets
4R HE Tk DIOU 1 38 0 A i 0 5 HOTA/% MOTA/% IDF1/%
A X X 61.7 74.7 71.1
B X N 63.4 77.3 74.2
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C N X 64.6 79.6 76.8
D N N 66.2 82.8 80.7
A X X 62.4 73.8 73.4
B X N 63.7 75.9 75.8
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C N/ X 63.5 775 76.8
D N N 65.1 79.6 77.6
A X X 69.2 87.3 71.7
B X NG 73.8 88.1 73.8
DanceTrack
C N X 74.6 88.8 74.7
D N NG 76.5 89.3 75.6
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