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Table 1 Key specifications of the DSJ-EX9 intrinsically safe video recorder
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Figure 1 Image samples captured at the underground entrance gate (left), the bottom chamber (middle), and

the underground working face (right)
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Table 2 Dataset scene description
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Figure 2 Image data details of a sample from a data segment in the windows file system
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Table 3 Names of each data segment and their associated information

Fs BT 51 7% BB i S HEER (px) SRz ik
downhole facel-1 400 1280720 1751
downhole facel-2 448 1280X720 2488
downhole face2 284 1280720 1297
exit gatel-1 649 19201080 1955
exit_gatel-2 649 1920X1080 2432
train exit_gatel-3 649 19201080 1471
exit_gate2-1 639 1920X 1080 5080
exit_gate2-2 639 1920X 1080 5818
exit_gate2-3 639 1920X1080 4339
exit_gate3-1 557 19201080 3340
exit gate3-2 557 19201080 5890
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exit_gate3-3 557 19201080 7547

exit_gate3-4 557 1920X 1080 9677

exit_gate4-1 557 1920X 1080 8990

exit_gate4-2 557 1920X 1080 9832

exit gate4-3 557 19201080 8979

exit_gate4-4 557 1920 X 1080 10502

well_chamberl-1 350 1920 X'1080 2724

well_chamberl-2 406 1920X 1080 3239

well_chamber2-1 500 1920X 1080 4288

well_chamber2-2 513 1920X 1080 3349

downhole_face3 428 1280 X720 1482

exit_gatel-4 649 1920 X 1080 2334

exit gate2-4 639 1920X1080 2999

test exit_gate3-5 558 19201080 9808

exit_gate4-5 560 1920X 1080 10298

well_chamber3-1 342 19201080 3516

well _chamber3-2 343 1920 X 1080 2062

22 PREHEEREE

P Hiods 45 R DLkt SO ARt e b A AN S8 B 48 S B 37 s VAL 21 gk AT dm 44,
downhole_facel-1. downhole facel-2. exit gatel-1 55, REANEHE B AR Z03E $2 A0 7 2 A7t 75
B txt SO BARM XL ik 4 s

PR SO B RE NER R (D BANEBFSIRFRES RO — 0. (2) 855383t
WA SR NG FBE, BT B BT R R . (3) FEANEE RS R TES A 0 IF
h, BT, F—mirhHREERS . (4 FE—WHNBZAERNTIRIRIER. (5 [F—%
AT AR F- B (B LA M B T

R4 BRI

Table 4 Description of data annotation file format

B#l | BERM ~ ~ B EpAN:Y|
. HIHE | HAFHE EPeS sk
mi% | Bk ID | ZEf | EEA BERE B G R ES
~ | MRE | MRE Hbr& =358
xApR |y AR el
$—17 1 1 X MR | oy AR | gEE HE -1 1 -1 -1
54T 1 2 x MR | oy bR | gERE i -1 1 -1 -1
HiAT m n X AEFR |y AstR W IE B -1 1 -1 -1
HENAT M N x AFE |y AedR i e -1 1 -1 -1
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N ALK HE £ downhole facel-2 #RAT A R gt SCHE N, bRy EHE SRR T B,
K 3 s

1,1,684,142,88,208,-1,1,
1,2,741,250,87,257,-1,1,
1,3,798,222,77,244,-1,1,
1,4,1060,351,140,268,-1
1,5,847,157,56,54,-1,1,-1,-1
2,1,684,142,88,208,-1,1,-1,-1
2,2,741,250,87,257,-1,1,-1,-1

1,-1,-1

e

-1,-1
-1,-1
-1,-1
1-1,-1

2,3,798,222,77,244,-1,
2,4,1060,351,140,268,-1,1,-1,-1

71, 5130 79,654 1FHF 100% Windows (CRLF) ~ UTF-8
B3 HE AU A2
Figure 3 Example of data annotation files
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Figure 4 Distribution of target instances in the complete dataset
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Figure 5 Distribution of target sizes
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Figure 6 Examples of dataset diversity
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PPAG L, HARMFE: ImpAssocs OC-SORTEL, ByteTrack!'”). StrongSORT!MIF BoT-SORT!2l, N %
Sl CUDSD #¥E S e Bk st T IR S5 &M, A 7R T BoxMOT FFIEHESE M2 1 brifh
VA R o SRER R A AR A Sk dert, I [ e kil S5 B R (ReID) FEREAY, X 3 i BRI A%
HEATRE R EE AT o XS T ARSI SR AERE AL, AHEFTiE A yolov8m.pt. yolov8x.pt. yolox_s.pt. yolox_Lpt
TR R B A X T RelD B4, AW 5K H osnet x0 25 msmtl17.pt Fl osnet x1 0 msmtl7.pt
mobilenetv2 x1 4 market1501.pt LA & clip market1501.pt, 56 UEAFAEFE UG FREA M BE HOBURME . AT
TSI AR E 0 R : CPU A Intel(R) Xeon(R) Gold 6330 CPU@2.00GHz, GPU A RTX 3090, &
17N 24 GB, #:1E &% Ubuntu 20.04, CUDA KAN 11.3, Pytorch fitA<A 1.10.0, Python fRA N
3.8

H by ER EAAT 25 O PE BE AL 45 #7245 HOTA (Higher Order Tracking Accuracy) « MOTA (Multiple
Object Tracking Accuracy) . IDF1 (ID F1-Score) . MOTP (Multiple Object Tracking Precision) -
MODA (Multiple Object Detection Accuracy ) + DetA (Detection Accuracy ) Fl AssA ( Association
Accuracy) . ', HOTA LR & &AM A SR B, & — P s i) HARERESEAN bR . MOTA
T E R R RGN RARUERATE, B8 TR, A DL S UI# (ID switch) o IDF1 #7& Hix &
B — 2, kT ERERS AR ID A EE R IE#PE . MOTP VEAS KT IIAE 1) 58 RS RE, 8 i il it TH T
DIHE 5 FLHE P2 ToU KA & . MODA T 20V ARl #ERitE, 5 MOTA KL, (HAEE
SRR . DetA i H bkl ks B2, RO IEHAS I 2] H AR EeB] . AssA i & H A ISk 1
P, BDIE#RERER H bR S 4 i EL .

HOTA [it575 540

HOTA =~ DetAx AssA )

Horr,  DetA R AssA 53 527k IS FE RN RS o
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MOTA 1 MOTP i+ 5 040
MOTAZI_FN+FP+IDSW @
GT
ZIOU
MOTP ==—

3
ZD 3)
Hor, FN AR HARECE, FPONRR BAsFIEE, IDsw NGB UIREL GT NESLHREL
ToU T ke 5 BUSEHERAZ FELE, D NS B brdiE.
IDF1 5 75 =00 F -

IDF1= 2x IDTP @
2xIDTP+ IDFP+ IDFN
Hrp, IDTP. IDFP. IDFN 43337~ Sty IEWERER A5 IR e DA N AR BR R I B .
MODA 5 77U
MODA :1_M (5)
GT

XL bR ] DL TR H AR R ER R A R AR e, A A I RE ). SREKAE ) LLAORS B
CUPOD 5 SR RIS HEVEA 45 RANK 5 Pl o FEASIK H ARERERSEIR T, VRAY 1A FER B SVAAEA
A BRI ] (RelD) BERYALA THIERE, JFRA HOTA. MOTA. IDF1. MOTP. MODA.
DetA. AssA SFE4RAREEAT X LL 24T o
5 CUPOD ¥EsR MM A4 R
Table 5 Benchmark evaluation results on the CUPOD dataset

Hik il EiRAER HOTA |[MOTA | IDF1 | MOTP | MODA | DetA | AssA
outl

ImpAssoc yolov8x osnet x1 0 msmtl7 48.54 | 57.594 | 55.714| 83.333 | 58.699 |51.175 [46.691
OC-SORT | yolov8x osnet x1_0_msmtl7 48.484 | 49.282 [ 59.397 | 84.694 | 49.387 | 42.412 | 55.827
ByteTrack yolov8x osnet x1 0 msmtl7 52.821 | 57.093 [ 66.371 | 83.005 | 57.271 | 48.863 | 57.661
StrongSORT | yolov8x osnet x1_0_msmt17 52.056 | 40.244 | 60.622 | 81.762 | 41.325 | 49.352|56.009
BoT-SORT | yolov8x osnet x1_0_msmt17 54.071| 5535 |67.183 | 83.332 | 55.447 |47.601 | 61.868
ImpAssoc yolov8m osnet x1 0 msmtl7 43.762 | 53.373 | 50.067 | 82.751 | 54.576 | 47.17 |41.424
OC-SORT | yolov8m osnet x1_0_msmt17 46.005 | 44.303 | 56.73 | 84.628 | 44.408 | 37.739 | 56.493
ByteTrack | yolov8m osnet x1 0 msmtl7 49.178 | 53.333 | 61.338 | 82.475 | 53.543 | 44.99 |54.457
StrongSORT | yolov8m osnet x1_0_msmt17 50.391 | 41.567 | 59.366 | 80.473 | 42.818 | 48.724 | 53.375
BoT-SORT | yolov8m osnet x1_0_msmt17 50.742 | 52.308 | 62.566 | 83.185 | 52.453 | 44.453 | 58.44
ImpAssoc yolov8x osnet x0 25 msmtl7 48.54 | 57.594 | 55.714| 83.333 | 58.699 |51.175 [46.691
OC-SORT | yolov8x osnet x0_25 msmtl7 48.484 | 49.282 [ 59.397 | 84.694 | 49.387 | 42.412 | 55.827
ByteTrack yolov8x osnet x0 25 msmtl7 52.821 | 57.093 [ 66.371 | 83.005 | 57.271 | 48.863 | 57.661
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Hik il EiRAER HOTA [ MOTA | IDF1 | MOTP | MODA | DetA | AssA
outl

StrongSORT | yolov8x osnet x0_25 msmtl7 51.373 | 40.284 | 59.413 | 81.727 | 41.406 |49.343 | 54.644
BoT-SORT | yolov8x osnet x0_25 msmtl7 54.071| 5535 |67.183 | 83.332 | 55.447 |47.601 | 61.868
ImpAssoc | yolov8m osnet x0 25 msmtl7 43.71 | 53.349 | 49.94 | 82.752 | 54.567 |47.203 |41.304
OC-SORT | yolov8m osnet x0_25 msmtl7 46.005 | 44.303 | 56.73 | 84.628 | 44.408 | 37.739 | 56.493
ByteTrack | yolov8m osnet x0 25 msmtl7 49.178 | 53.333 | 61.338 | 82.475 | 53.543 | 44.99 |54.457
StrongSORT | yolov8m osnet x0_25 msmtl7 50.604 | 41.664 | 59.241 | 80.509 | 42.915 | 49.159 | 53.358
BoT-SORT | yolov8m osnet x0_25_msmtl7 50.742 | 52.308 | 62.566 | 83.185 | 52.453 | 44.453 | 58.44
ImpAssoc yolox_s osnet x1 0 msmtl7 47.022 | 45.846 |45.579| 57.699 | 81.44 |50.981|43.671
OC-SORT | yolox_s osnet x1_0_msmt17 48.752 | 48.317 [43.441 | 53.115 | 82.497 | 44.555|53.471
ByteTrack yolox_s osnet x1 0 msmtl7 53.618 | 53.186 [ 48.023 | 60.144 | 81.289 |50.374 | 57.305
StrongSORT | yolox_s osnet x1_0_msmtl7 47.16 | 45.518 |120.568 | 33.231 | 81.032 |42.338|52.882
BoT-SORT | yolox_s osnet x1_0_msmtl7 52.614 | 51.981 | 48.086 | 59.902 | 81.532 |50.396 |55.157
ImpAssoc yolox_s osnet x0 25 msmtl7 47.026 | 45.881 |45.617 | 57.739 | 81.438 |50.945|43.704
OC-SORT | yolox_s osnet x0_25 msmtl7 48.752 | 48.317 [43.441 | 53.115 | 82.497 | 44.555|53.471
ByteTrack yolox_s osnet x0 25 msmtl7 53.618 | 53.186 [ 48.023 | 60.144 | 81.289 |50.374 | 57.305
StrongSORT | yolox_s osnet_x0_25_msmtl7 48.008 | 46.295 [20.727 | 33.393 | 81.047 | 42.555 | 54.501
BoT-SORT | yolox_s osnet_x0_25_msmtl7 52.614 | 51.981 | 48.086 | 59.902 | 81.532 |50.396 |55.157
ImpAssoc yolox_ 1 | mobilenetv2 x1 4 market1501 |50.039 | 48.449 | 45.666 | 56.609 | 83.662 |52.112 |48.481
OC-SORT yolox_1 | mobilenetv2_x1_4 market1501 | 55.043 | 53.995 | 48.22 | 57.892 | 84.295 | 50.958 | 59.765
ByteTrack yolox_1 | mobilenetv2_x1_4 market1501 | 53.986 | 52.894 | 47.857 | 58.974 | 83.392 | 52.48 |55.962
StrongSORT | yolox 1 | mobilenetv2 x1_4 market1501 | 50.582 | 48.469 |37.539 | 48.677 | 83.457 |49.397 | 52.31
BoT-SORT | yolox | | mobilenetv2 x1_4 market1501 | 54.869 | 54.034 [ 49.187 | 60.055 | 83.666 | 52.898 | 57.251
ImpAssoc yolox 1 clip_market1501 50.29 | 48.705 | 45.75 | 56.698 | 83.659 |52.169 | 48.904
OC-SORT yolox_1 clip_market1501 55.043 | 53.995 | 48.22 | 57.892 | 84.295 | 50.958 | 59.765
ByteTrack yolox_1 clip_market1501 53.986 | 52.894 | 47.857 | 58.974 | 83.392 | 52.48 |55.962
StrongSORT | yolox 1 clip_market1501 52.432| 50.188 | 37.952 | 49.096 | 83.469 |49.559|56.027
BoT-SORT | yolox 1 clip_market1501 54.857 | 54.019 |49.195 | 60.063 | 83.666 |52.904 | 57.22

7 HOTA #6457 £, OC-SORT (YOLOX-L-+clip market1501) HUf3 T 55.043 M tEkai, £Wi%
T AR D 5 O TR FE 1 P-4 P 7 T R I AR . T AE By — B (IDF1) J7 i, BoT-SORT
(YOLOv8x+osnet_x1_0 msmtl7) LA 67.183%%i5%, Ul BHHAECRER HAn S i gtk B IRH.
R AR PR EE HERI . (MOTA) J5 0, OC-SORT (YOLOX-L+clip market1501) £ OC-SORT
(YOLOX-L+mobilenetv2_x1_4_market1501) ik $| | 53.995%, FILH R 47 I EREAAER M. TIAERE
TAEE (MOTP) J71fi, OC-SORT (YOLOv8x+osnet x1 0 msmt17) DL 84.694%%i%%, SontrEH
P UAE RS B2 B3
LEEKE, OC-SORT (YOLOX-L+clip_market1501) 7 HOTA (55.043%) A1 MOTA (53.995%)
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AL O TR bR B3 EUS B m o, B AR R I 5 DG T R I e A, 3 FH T ks B R B AT 55 o
M BoT-SORT (YOLOv8x+osnet xI 0 msmtl7) HSA HOTA BEK (54.071%) , {H7E IDF1 (67.183%)
B, EHT S B E SRR S TS .

AT FOE IR 5N SN 5 Hbs, M T — D ESL AR I B bR a4, BN
U A SR TSR A AT SERI I SRR HAT, B T H AR R R s A il AR N HAREAN G —,
FEA R IE T AL 10000 M, HESRRHIESRZ 58— HIArMERIE . SEUVE BREMEL, A8
FER I RE ™ M AR = o b, IR 2 IRL A MIRIE, BOR 1 B SR 00 i o A )
Peo BEAh, AREIEEE S 28 NMEEEE, EEWUREGET 15000 0T, H AR SLEE L F) 137487 A,
PREBIRANE, W 1 HARERER I R AN FERE R 5. AL BRI B AR R ER B &, A X
IR T L R B A S R IRRE, R IR ST A I R i R A X B 5
£, I ATELAE™ N 3 H AR ERER TSR R FU 8 (it 5 HL 2 3 A e £

AHE S A M H FRER BRSSO/ KT TSRy, 0 N ZREEAI PR 7, AR5
21 MR, MRS 7 MEIEB. BB Beh, BE AT ARE, BE H AR R I 45 SR A
PREFFRERAE . Btk Uy txt SO, Oz BEARAER H AR ERERRE 20 (MOT #6220 #EATALHE, SRl
EZLINE B S O

F PR LIRS B 5 A 25 75 SR i FR I 2R A s AR BEAT AL I SRR B0 AIE . A B SR Ae & H T B
PREREFASE I BRI G, P AEIR BE 2 S MRS b B A P o I ) DL I A o s AT 1t — 2D b
A% 8 7 SR ) 73 Bt S B AT B 1 o

WAk, N AR AR AR B AR AR S RE P, ARBEFEER AL T A MOT #% 2017 YOLO #% U
A . ZAZE T HEGRIREER, RIBERIA EAATS & H R % &, TR
HE R rp o AR AR, K L 4 g A T R RT3 — 4 JE ) YOLO #%20 (H class_id x_center
y_center. width. height) , i H5{E B350/ N0 e 25 B LS B [R 44 1 txt SCHEA7A
T EZEHT YOLO RFIA A (1)1 5

EEER (2000—) , %, WALEIRE T, Wit BhEL BRATROATHENIAGE . 3 BRI A
Ha R BlabalE. BdlEimvt. BuRiC BB, RUES.

B (2000—) , 3, REAEGHEWA, BUEEEA, BTN EAE . EERE TR K
PEREE . HHEbniE. WIURE .

BN (1968—) , L, BREGETEL A, WL, #d, PR RN RS BB AR . TR
AR BRTT vt 5 A AL

HES (1984—) , 5, BRIGEVEZWA, Hd, Yl SR AR . BRI TR Rl
HIEES SN NS T
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A dataset of occlusion-aware personnel tracking in coal mine

utility areas

GAO Lishuo', LU Yang?’, DONG Lihong?, YE Ou?, HAN Lengyu?, ZHANG Lizhi2, XI
Chenyang?

1. Xi’an International University, Xi'an 710077, P.R. China
2. Xi'an University of Science and Technology, Xi'an 710054, P.R. China
*Email: luyang20000520@163.com
Abstract: The complex and unique operational environment of underground mines presents significant
challenges for personnel target detection and tracking. Workers typically wear standardized work uniforms,
resulting in highly similar visual appearances. In addition, insufficient illumination, motion blur, and
monotonous gray backgrounds significantly reduce the accuracy of visual recognition. In typical
underground mining scenarios, high personnel density and frequent occlusions further increase the
difficulty of tracking algorithms. In deep learning model training, the quality of datasets often plays a
decisive role determining model performance. However, there is currently a lack of publicly available and
standardized image datasets for personnel tracking in mining environments, both domestically and

internationally. Most existing studies rely on small-scale, non-standardized private datasets, which are
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insufficient for comprehensive algorithm benchmarking and large-scale application. To address this gap,

this study utilizes intrinsically safe law enforcement recorders designed for coal mines to capture

real-world occlusion scenarios in underground mining environments. Based on the collected data, a

large-scale, standardized, and high-quality occlusion-aware personnel target tracking dataset for mines is

constructed. The dataset comprises a total of 14,740 images with an overall size of 38.1 GB, covering three

typical occlusion-prone scenarios in mines: the exit gate at the shaft entrance, the well chamber at the

bottom of the shaft, and the downhole working face. The establishment of this dataset effectively alleviates

the scarcity of occluded personnel tracking resources in mining environments and holds high practical

value. It provides essential data support for related research and facilitates the development and evaluation

of advanced tracking algorithms in challenging real-world mining scenarios.

Keywords: coal mine; object tracking; occluded personnel; deep learning; dataset

Dataset Profile

Title

A dataset of occlusion-aware personnel tracking in coal mine utility areas

Data corresponding author

LU Yang (luyang20000520@163.com)

Data authors

GAO Lishuo, LU Yang, DONG Lihong, YE Ou, HAN Lengyu, ZHANG Lizhi, XI

Chenyang

Time range

2022-2024

Geographical scope

Binzhou City, Shaanxi Province

Data volume

38.1 GB

Data format

* png, *.txt

Data service system

https://doi.org/10.57760/sciencedb.21999

Source of funding

National Natural Science Foundation of China (62303375)

Dataset composition

This dataset consists of 28 data segments, each containing 3 parts: (1) The det.txt file
stores the detection results generated by an object detection algorithm. The fields
include the image frame number, motion trajectory ID, target position coordinates,
bounding box width and height, and the range flag value for the corresponding data
segment. (2) The gt.txt file contains the tracking annotation data for each frame of the
image. The annotation includes the image frame number, motion trajectory ID, target
position coordinates, bounding box width and height, occlusion status, class ID, and
visibility ratio for each time point at intervals of 33.3 ms in the corresponding data
segment. (3) The imgl folder contains the image data for each frame in the video

sequence.
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