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Adaptive 2D human object detection in environments with
dramatic lighting changes
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of Software Chinese Academy of Sciences, Beijing 100190, China )

Abstract: Unlike human vision, which can adapt to various lighting environments, the performance of
existing 2D human object detection algorithms will be significantly reduced in the scene of drastic
lighting changes. In order to solve this problem, in this paper a two-dimensional human object detection
method was proposed, which adapted to the environment of drastic lighting changes. Firstly, based on the
stage performance environment with drastic lighting changes, a human body image benchmark dataset
(named “StageHuman”) containing various light colors and rich light changes was collected and
constructed to verify the defects and deficiencies of the current two-dimensional human object detection
algorithm. Secondly, a data enhancement strategy based on style transfer was proposed, which migrated

the dramatic lighting change style in a specific scene image to the body picture of a large-scale open data
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set COCO, and then used the large-scale data set after style transfer to train the deep neural network

model, so as to improve the two-dimensional human detection performance of the model under the

environment of dramatic lighting change. Finally, through a large number of experimental comparison

and analysis, it is verified that the proposed method can effectively improve the robustness and detection

accuracy of the deep neural network model under the environment of drastic lighting changes, and the

effectiveness does not depend on the specific style transfer algorithm, but mainly depends on the diversity

and integrity of the lighting change styles transferred.

Keywords: object detection; deep learning; style transfer; data augmentation
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StageHuman 80.0 70.1 74.7

YOLO_F_MUL
MS COCO 79.9 68.5 73.8
StageHuman 75.8 64.8 69.9

YOLO_S_MUL
MS COCO 79 68.6 73.4

TSHBT =ANEBEILRMEZ KRS T
B 3 50 5 B TN A 3 0 A ARG I R 25
LA A (R PR RESS S . o, YOLOVSs /R 1 COCO
B AL T 2500 A AR 4 R A5 3 A TR B
ZAR EEH T RIER R 2R S TR L 2 A
X R ZE R 52 . PR AT 0L, 5 R TR
5% 1) YOLOVSs L7 AR Lt , 2 Bl 14 5% 5 s Il 25 )5 15

F| [ BLRIAE StageHuman 208 5 L) AP RS EFETH T
1.9% DL e ARKGJEARTF T 5.5%, #F— X3 3/
L4 ATLEN TEZIRERER T R =R
R G5 B — IR Bk U Y A A B 2 o AH 22
BN FRATAT AR 4538 AR L TR R RS kX T
AR XA S8 BB 7 ()50, 22 SR ASE I SR s X KT 6%
RIS IS fig 1 BA RS2 .

RS ZHBRR+RE =M EERIE T HITEIRE R % AR

Tk LG/ TE S AP(%) AR(%) F1 Score
StageHuman 75.4 64 69.2
YOLOvSs
MS COCO 80.9 64.8 72.0
StageHuman 77.3 69.5 73.2
YOLO_D_F_S_MUL
MS COCO 80.9 68.4 74.1

RSP T —MAT SR ZUAE AL 3R 5T A 1 R A —
A N HARKEINTT vk . E 5, 0 T BRI R TR TR
JE 108 245 A 50 ) — A A R ARG B3k A i AT D AR
G5 BITERE , AR SCTE FLSE Y B2 AR T8 T R A5 R R AR
I T — AL TR e AR ARG D) S o s

StageHuman. #RJ5 , i1 21 A AN [F] 18 XA 128 5501 LA
KT RS AR B i, il T 2 A B B 1 R R e .
Je , B P A b E5 40 1 i SR W, StageHuman (45 48
Jr R R ZUAT AR Ak XU S S B RS T B e 4R
COCO M AR Fr v, PR FH XU 85 5 8 R S 4
P AU 2545 21 4 AR DU R B2 pih 28 X 2 B AR . 3
T 0T g e K ke 1 e O W 1 A B (LR R AT X EE
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IR, R BUAR SCHR H 1 2 T R i 1) S 2R KT O3 5
T A F RS AGIN T5 14 RE RS A AR TR i 22 1
SRR R ZUKT AR AR BT T RIS B, O HZoA
RO AR T BAR B KU L RS 30, T B e 7 By
TR AT YEAE AL KA (8 AR PE A S8 2 1
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