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o, RIZ/NEARFRIEE B 3 %35, mAPSO{H
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YOLOv8m  AFPN AFPN
(B345)  (Bo3ds) ~ (B2345F
- c2f)
p 0.472 0.465 0.519 0.566
R 0.406 0.404 0.392 0.412
Non-motor
. 0.505 0.492 0.513 0.526
vehicle
mAP50
Pedestrian ~ 0.210 0.219 0.248 0.288
All 0.357 0.356 0.380 0.407
R /VMB 52 396.1 419.4 182.8
SHEIA T 25.9 197.7 209.2 91
GFLOPs 78.9 472.3 778.9 288.2
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factor=1 ~ 0.531 0.428 0.404 182.8 91 288.2
factor=2  0.527 0.421 0.390 105.8 52.5 169.4
factor=4  0.513 0.411 0.385 86.1 42.7 138.9
factor=8  0.503 0.398 0.379 80.9 40.1 130.8
factor=16 0.497 0.397 0.370 79.2 39.4 128.6
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div=8 0.496 0.388 0.365 425 21 75.3
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BRI/ 2%

ABC P R mAP50 . GFLOPs

/MB a1
YOLOv8m+ 0.472 0.406 0.357 52 259 78.9
YOLOv8m+ v 0.513 0.411 0.385 86.1 42.7 138.9

YOLOv8m+ v v 0.491 0.401 0.371 43.6 21.5 76.9

YOLOv8m+ v v v 0499 0408 0379 436 215 769
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*®5 Itk
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P R mAP50 MB BT GFLOPs

YOLOv3 049 0.401 0.358 123.4 61.5 154.6

YOLOvSm 0485 0.402  0.358 42.1 21.2 49

YOLOv7 0.465 0.423 0.342 74.8 36.5 103.2
YOLOv8m  0.472 0.406 0.357 52 25.9 79.3
Ours 0.495 0.421 0.379 43.6 21.5 76.9
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NFHERL S 22 AT 55 -
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A lightweight small-scale pedestrian and non-motorised vehicle target
detection algorithm based on improved YOLOv8

Shuai Boyu, Zhang Yali’

(School of Information Network Security, People’s Public Security University of China, Beijing 100038, China)

Abstract: To solve the problem of pedestrian and non-motorized vehicle governance at traffic intersections, a small and light-
weight small-scale pedestrian and non-motorized vehicle detection algorithm based on improved YOLOvS, ACM-YOLO is pro-
posed, for the small size of pedestrian and non-motorized vehicle targets at panoramic intersection monitoring. Firstly, a lightweight
and efficient AFPN feature fusion network is proposed to replace the PAFPN algorithm in the original network to improve the recog-
nition effect of small targets; secondly, CWPConv channel weight partial convolution is proposed based on PConv, and CWPC2f is
further proposed to effectively reduce the number of model parameters and calculation; finally, the MPDIoU function is used to opti-
mize the boundary box loss of the network. The results show that compared with YOLOv8m, the mAP50 is increased by 2.2%,
8.1%and 3%on the self-built dataset, VisDrone2019 dataset and CityPerson dataset respectively, the number of parameters is re-
duced by 17%and the GFLOPs is reduced by 2.

Keywords: small target detection; YOLOv8; pedestrians and non-motor vehicles detection; CWPConv
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A review of deep learning prediction of chromatin accessibility in plants

Wu Zhaorui, Wang Shuyu, Zhao Yuming', Yu Yang, Wei Jinhan

(College of Computer and Control Engineering, Northeast Forestry University, Harbin 150000, China)

Abstract: The development of high-throughput sequencing technology has promoted the progress of chromatin open region de-

tection methods. However, the high cost and complexity of wet lab experimentation, along with the characteristics of plant cells,

have led to the relative lag of plant chromatin accessibility research. Researchers have tried to combine plant chromatin accessibil-

ity and bioinformatics methods. This paper discusses the application and advantages of bioinformatic methods in chromatin accessi-

bility data and predictive analysis.

Keywords: chromatin accessibility; deep learning; OCR classification prediction
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% fF, P, B, i
(M ATHOY K2R 15 BT REERE, 0 225009)

WE: BERI CEBEMNESGEHE, HEAEEEL LT R S TLEEREEMN T RL, EBERTRE
3 6yt YOLOVS Sk, % F kil id x4 GOLD-YOLO ¥ 49 GD ALl #= ASE-YOLO ¥ 8 R E 55| 45 4E @k & (SSFF)
Bk, AR LM, Rt Rk b X, Wik 5 REFIEGSM S, RADRT BFGFIELT, Wi, &
KETNBERRLEER, CMEEAPEHRA RO CEHESL, ATHEGINERNX, FREREAYN, Kiths

8 YOLOVS FLik /2« BhMAE S P AR AR I, AL AL DB AR g 2 F T AN D14,

KEER: AAREN; YOLO; HFAEFEIR

0 5

B TR AL S BOR A PR & e, B ARAS
MAE AR EE S, B4 ZWH T4
G, RN ASER . RS SE.
Hop, TR SRy EARAS D g — T
B, HERYE L SERME DL RS e X T 2
& #REA A 2 S R, T 5 H
PRI ZHETE . PR S PELL R A2 205 S5 T LA R
P, A S RIS G i 2 PR

TGRS R B R A AR T 52 4 AR
ey dnieit, AMOTRRIK, SEmEzE,
1T HAE D 52 280 SR 2R 50 Sy, HAS
MRCRAEAEA R NE . TR, WY T4
AR %S Sy TR S ARG TR B i o S B .
1, YOLO(You Only Look Once) 2515 DA H &
R S PE REFERG AR 25 R M 452 G . 4R
1, TR R —4FE (RS, YOLOvE 573k
ASRAFAE —SE R BR M, Tk /N H bR 9 4G D A 2
AN ORI S B AN IR A )R

il

I EE: 2024-05-07 &R BH: 2024-06-17

L, ASCE e el YOLOv8 5k, $2
FHAE €S RIAT 55 TR gt RE . B S, IR
MTREE A S BAR R ReE, A4k, o
HERFAE SR BORI LG J7 20, 48 m B /N H AR A
HAT R FERE S . EETTERANT

(1) fl 4 7 GOLD-YOLO 1 iy GD #L i F0
ASF-YOLO H () RUEE J3 51 RRAE fil G (SSFF) BB,
ks 2 ROEFRERL A RE 1, #TH/NRSH B AR
HIHFIE e

(2) AR T RS HHRE, g AU
FEARTR 2 M B, 0 KA S R S
HIE A .

1 HEXHR

ZIF ZAEM KR, YOLO R AR E A 52t
PG I 4585 5 0 S M7 . YOLOv1-v3P A gt
THRAIYOLOs, B 1 ih 3 W45 - S
RGN Sk =8 3 2H LAY BB B AR I 4544 . YOLOv4
AL T Z g A ek, IR T — &5
WU, a0 Mish 305 PR AL . PANet AT 3

EE&TH: 2023 F EH M 7 Ik K FARBAHR B (RX2300002164) ;5 2023 431 75 4 IR AL R A 52 A ) 37 4) k3 F 3t

XA B (G-2023-2013)

EER N HRAF(1997—), 0, ZFHMA, ML, 38, R T mAANTR G, WM <8154 5 45 (1977—),
S LR MA, B4, S HAR, BF R O @ At ALK, E-mail : 942535135@qq.com; AR EF(2004—), F i RAAMA, F
ARG @A BARR AR FIH(2003—), %, LA EMAL FA R @A MARAR
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58775 . YOLOVS 487K T YOLOvA By /7 58, etk
TEARY NS, JRRAE T 2 BRI AR (A
YOLOv6 1 UK B S50k 77 %51 A YOLO &5
AL, P T EfficientRep &+ M fil Rep-PAN
Necko YOLOv7"/ 35 54347 T A B 6 A48 X AR AR
BERUZI, 4R T E-ELAN 454, 76 ARBER R
R AR G DL T S TRIRIAE . YOLOVS
W T LA YOLO BB R4 a5, JF X kAT T
A, DISCPSET YOLO &5 SOTA

1E B AT K ZEH FREM R, YOLO &
G| — R A o W B AR 77, 1 YOLOvS
W2 YOLO R4 v fioft HAS @ 9 SOTA Bk, A
IR FEZ N A AR S T IS BT

2 YOLOvV8 & ik it 5k i&

2.1 YOLOv8#A

YOLOvS8 M %% 41 §5 3= 1 M 4% Backbone . i
A B Neck 1A W Sk Head — /> 2 A% &6 43 o
Backbone %1 50X EMG AU RRIE SR, SRIGHE
F TR A R RE 2 5 A 2] YOLOVS
B Neck . Neck F 3= BAT 55 2 X 41 B FRAE
K AT R AR RS 40 3 . Neck 2R PANet™ 4544,
LK H FPN A PAN PR 2 A% . FPN 1 56 A
GR 2 P R ICRRIE R, M ERERRIE £ 0,
SRJG B T $EAT bR AR FRRAE B Al G .
PAN & —Fl ] T 1458 FPN PERERY LR 4540, &
FIATBAERAMMS, @i ANEm EYgs,
AN 7] )22 9 00 R ] e B2 A 2 05 LAl

FEOTIRER T AR R

FEASCH, R AR Sy 2023 5 f GOLD-
YOLO'" /1 ff] Gather- and- Distribute (GD) 5§ ASF-
YOLO" 1 i Attentional Scale Sequence Fusion
(ASF) J7 ik YOLOVS [ B Neck

2.2 F®4AGather-and-Distribute(GD)

GOLD-YOLO 424t 17 —Fh Je 3k 19 GD AL
WM R Rk S, B T 2
REFRERGRE S, AR B RS b S
SR AR 1 2 TR Y AP

GD AL ELAE PI935 WIZREE A oy
3 (low-GD) AR JZ R 4 5 43 Aii 73 32 (high-GD)
3 90 368 2 35 T A AR DX R T T A X B
PEBURELSRHEF R o BRIkZ 4, GD Zr i34
BIHL . AR X ST EL R (feature alignment module,
FAM) . {5 B @& (information fusion module,
IFM) | 15 B3 AR (information injection module,
Inject) . GD AL 1 i, SH0 00 A LG
TSI RHAEIRI B2, B3, B4, B5.

low-GD F= 2 H] TRl G R ALR )2 I FRIE(S B
il % FAM BEHORIFM B8 . FAM K B2, B3,
B4, BSG—F|BAWLh/4, walRF, SRIGHE
STIBIENEE i

F . = Low_FAM ([ B2,B3,B4,B5]) (1)

e FAM (% i e 2808 Z2 )R RepBlock #2 UF
B AR5 FHEE S A, WAL, 1
#inj_p3 Mlinj_p4, VENJGEE Inject BEHRIHIA

F,. = RepBlock(F ) (2)

B5

Backbone

i Léw- Low-
} FaM Y IRM

M P5 F——¥ Inject

””””” FS

B3 Inject —HIP3Y

LE.
. Low-GD

¥ Inject —
— N3]
R High-GD
| LyTighl fiighi '
TRFAM ¢ LIRM
Neck

E1 GDHHE=E
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Fo s Foy u = Split(F ) (3)
h T A SO R R B TEAREZEK,
GD R HER IR AFE . ARG E
(8 MR Z R FFE ) F1 45 7 E AR S (1 TFM 2R
B, HREHF,, MF,. A PR A E Y
Convs 5 F L-,Uﬁtl_:ﬁ)‘i+;é; , 15 F global_embed MF,,o M0
Foost e 72 Conv 5 F, RS RN . SR 8 o 1
BTG FHERRF,,.
1E low-GD BV Bt , F,., % T B, iFE A

I
F oot e pi = TeSIZE ( Sigmoid ( Conv,,,(F,,; » )))
(4)
F global_embed_pi — T€S ize ( Convg[ul)(tl_en1bcll_[’i (F inj_Pi ))
(5)
F.. fuse_Pi — Conv /oml,en,be(u’i( B i) *F ing_actpi T F global_embed_Pi
(6)
Pi = RepBlock(F ., .. p;) (7)

high-GD filt 5 low-GD A= UHRHIE{ P3, P4, PS5,
w2 s o
HHEAXWT
F . = High_FAM ([ P3,P4,P5])  (8)
H1 T High-FAM % H B0RIE RSHAS /N T, ol
TR A 4R B, low-GD H ) RepBlock
o hl T Transformer B, X B ) Transformer 42
FETHLIN
F,.. = Transformer(F ) (9)
Fopvse Fopo = Split(Convl X 1(F,.)) (10)
high-GD ) Inject #E e 5 low-GD [ AR B A
[, 7€ high-GDBYE:, F,..% T Pi, A0
‘F .
F bt aer i = TESIZE ( Sigmoid ( Conv,,, (F,,; \; )))
(11)

F global_embed_Ni — T€S1Z€ ( COn”gzozmlﬂnlmufi (F inj_Ni ))

[ — E
i

i |
e |

.
-

-
[

2024 4F

(12)

F,, fuse Ni — Convzamumhedﬂi(P i)*F ing_actvi T F global_embed_Ni
(13)

N; = RepBlock(F ,, . x) (14)

2.3 ®AHAttentional Scale Sequence

Fusion(ASF)

7E GOLD-YOLO HEZR iy &l |-, PR HIRE
JF IV RHIE Bl (SSFF) B3 558 19 24 (1) 22 RUBE £
BIEEGE YT, IR = ERHE IS &5 (TPE) ik
flA AN T] RUBE AR L DA IR 4045 B
SSFF 7] DL 4 b 4 1% 2 R ik 11 114 s 45 8
HERZRHEE TS RS G, Hh e EIR
TR R BRI RN R A AR, B R AN
FAOEQRIFAE . BARATRINT
F(w,h)=G,(w,h)Xf(w,h) (15)

207
- 6271’0'2 (16)

s fw, h) FRARTEE N w ., RN h i) — Ye
A F,(w, h)sd o — R 5B 4 i
TS G, (w, h) PEAT VI AL BEA R o o 2T T
AR 4k e S DD AR RIS 2 AR S R

X 6 A AR P45 R A A TR £ 50 3 3 AN [
MR . P, AR R/ NI R [T R] L A2
RUBEZS[A], AN[R] 7 B3 (0 AT A0 AR 1 R A9 4
FUARTR 0 73 e R AT B4

AEXF Rk [ AT A S G 38 %L
PARE O 1C, SRR (T i R A +F 2273 A 19 7R
BEPEAT FRAE, XA B TR B RO PR
fik o X5 T /N ROF AR &, A P A R ok 14 4%
TR, R i AR (T VA AT LR
XA B FORFFAR 0 3 2R BB Jm R A 1 2
P, IFBF /N BARFHIEE B EK . Fn,
=AKRAMARE R NS RRRIE 24T
—WEMR, RIGTEEEgERE FETHE, Am

Ga(w, h)

B 2 low-GD 5 high-GD =REE
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WTFPIR,
Fe = Concat(F,, F,,F,) (17)
e Fo, %R TFE BEHCE B R ER . F.
F,. FARRFoRK 0 RV NGHIRER . F oy
HF. F,. FRPHERD, F.5F, BAGMHR
I HEEe, HaRIEEUE F, 09 =45,
XiF L yam] SCEEACRS AR

backbone:

# [ from, repeats, module, args]

-[-1,1, Conv, [64, 3,2]] #0-P1/2
-[-1,1, Conv, [128, 3,2]] #1-P2/4
-[-1, 3, C2f, [128, True]]

-[-1, 1, Conv, [256, 3, 2]] #3-P3/8
-[-1, 6, C2f, [256, True]]

-[-1,1, Conv, [512, 3, 2]] #5-P4/16
-[-1, 6, C2f, [512, True]]

-[-1, 1, Conv, [ 1024, 3, 2]] #7-P5/32
-[-1, 3, C2f, [1024, True]]

-[-1, 1, SPPF, [1024, 5]] #9

head:

-1[2,4,6,9], 1, SimFusion_4in, [ ]]# 10
-1, 1, IFM, [[64, 32]]]# 11
9,1, Conv, [512, 1, 1]]#12
[4,6,-1], 1, SimFusion_3in, [512]] #13
[-1, 11], 1, InjectionMultiSum_Auto_pool ,
512, [64, 32],0]] # 14
-1, 3, C2f, [512] ] #15
, 1, Conv, [256, 1, 1]]#16
2,4, -1], 1, SimFusion_3in, [256]] # 17
-1, 11], 1, InjectionMultiSum_Auto_pool ,
56, [64,32], 1]]#18
, 3, C2f, [256]]#19
9,15,9], 1, PyramidPoolAgg, [352,2]]#20
, 1, TopBasicLayer, [352, [64, 128]]] #21
[19, 16], 1, AdvPoolFusion, [ ]]#22
[-1,21], 1, InjectionMultiSum_Auto_pool ,
256, [64, 128], 0]] #23
-1, 3, C2f, [256]] #24
[-1, 12], 1, AdvPoolFusion, [ ]]#25
[-1,21], 1, InjectionMultiSum_Auto_pool ,
512, [64, 128], 1]] #26

._,__,_

-1, 3, C2f, [1024]] #27

[4,6,8],1, ScalSeq, [256]] #28 args[inchane]
[19, -1], 1, Add, []] #29

[[19, =11, 1, asf_attention_model, [ ]] #29
[29, 24, 27], 1, Detect, [nc]] #28

3 XRRIHEERSH

3.1 3L

AR ST A SCHE AR 2 T8 Hu @ IR R 5 181 R
FIH labelimg b5 I B4R 28 SCHF, 347 4850
5K R FIXS bR 4 o T PRIES R TE S PR g 5
RN, BE A AR AR S 2R R R,
AL B S 2R S R 18
3.2 ERFHELESHEE

ARSCHEIG G N . $RVERSE: Windowsll
£49:, CPU: 13" Gen Intel® Core™ i7-13700H,
GPU: NVIDIA GeForce RTX 4060, % F2if 7 K
JH Python3.8, ¥ J& 2% > HE 42 % H] PyTorch, 7E
Anaconda IS SC I IR, F PyCharm FEHE
AT .

3.3 A

IR S S 7 2R Precision. 13 712 Recall.,
mAP 1E 2y P H 450 B 4G 00 M B8 (9 AN FR AR
Precision 42 5 78 T A A5 B4 15000 Sy 1F 28 51| i AE AR
o, SEBRJEIEZN M LB . Precision ffif i |5
RUFE 1E 2 590 W0 A i vE A o Precision (19115
YNV

Precision = TPT-I-PFP (18)
JiEP TP &7~ LA 1A 000 Ay 1F 2801 B A AR 4K

s FPFRIRERVE R TN A S0 iR A S

Recall JEAG7E Ir A7 SEPRIEZE A R FEAC T, A5
Y TE B P00 R 1E 2S00 A el . Recall i 5 53 U J2:
M REMS A R AR B T A IEZEBIFEA . Recall Y11
S R/N W

TP
TP + FN

Hor: FN RSB R 3R F00 oy
B

mAP J& H Ar K AT 55 v w i PEAL $8 b
BLRA T BB [R5 F Rk i R - w2 i
2k (Precision-Recall Curve) 31118 T FE W 1H .
mAP i & B Z2 28 5] Eayke i vEse, T
PEAS B A 3k i AR
3.4 ZBRER5HM

R T UEBIA SO A R, A SRR K
PERY YOLOV8 Jy FEZL LAY, il | GOLD-YOLO

(19)
eI RSN

Recall =



18 - e TS = 2024 4

ASF-YOLO FIAS ST filt 5 53 125 R0 X LG R 47 1 il
Sy FEMNAAR ERYSEEEE R K 1. 5IAGD
1 ASF £ 5, Precision. Recall il mAP [t 5
YOLOv8KUKARTF 17 1.6 1.3 F10.6 1~ EH 43 £,

x1 OHBMIEER

YOLOv8 GD ASF Precision  Recall mAP
J 0.883 0.709 0.805
J J 0.868 0.715 0.789
J J 0.889 0.696 0.807
J J J 0.899 0.722 0.811

T SN AT R BRI R B, XA
ST EEAE 150 7 )I Zad #2719 Precision. Recall .
mAP_0.5(ToU H{E 4 0.5) . mAP_0.5:0.95(IoU |
BN 0.5 5] 0.95) 28 A1 DL AT 70 B o i AR AR 2
epoch 3%, AR FR I3 KR bk B DA 4545 .
ME3TTLIE S, 150epoch BRI 2 220084

metrics/precision(B) metrics/recall (B)
0.8 4 0.7 1
0.6 4
0.6 1 0.5
0.4 1 0.41
0.3 4
0.2 4
0.2 1
0.0 1¢ . A 0.1

0 S0 100 150 0 50 100 150

metrics/mAP50(B) metrics/mAP50-95(B)
0.8 1 0.5 1
06 0.4+
0.3+
0.4 4
0.2 1
0.2 4 0.1-
0.0 A 0.0 4
0 50 100 150 0 50 100 150

E3 lZGER

R TR B AR ORI S PR AR, S
fii H1 YOLOV8 FIA SC il et iy S A 70 LA
o AS[R] 5 2R R TR R 25 ARG o 6 21 e 4
FIE7m o W/ BT BE E A AS I 1 12 H ik
e VAR TR G ) 25 SR LA o 1) A

2RR i
» bird 0.9
—
d\ .
» bird 0.9
]

(b) Bt )5
4 FREBEFEHENZRE

TR 55 AR T LSS AN TR 5 B s o R OR
P B TR A 0, A I 4 A TR i 4 S
K 2 Py /N B AR, Bt e AR A I 1 A A
JE B TR
- ] 7bir.‘d0.8

bir,

8d 0.90bird 0.pird 08224

bird 0.9354.jpg

bird 0.9

bird 0.7

(b) BH#tR
5 HEHEINZBRE
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gi b, ARSCEE R A AR LT R B A
TR RRIIRE B, X TARRZEH . RRIE R
5 208 R B I 1 G T SR AT SRS A . TER W] Y
PE FEHE Precision. Recall, mAP |, k)5
R R PHR BT A

4 #iE

H TR AT 5T 2 AR A S A
R EEARAG A, A SCHEH T XF YOLOVS Bk 9 2
%, BERTH R CE AT S by
. TERLMHE I, ASCRlE T GOLD-YOLO
H Y GD AL AT ASF-YOLO H i R BE J 51 4 41F il
A (SSFR) B, Sl ham £ RO R AF fl & 58 71,
PTHNRSF BRI IE s . b, AT S0
R RGIIAE S5 RS, AR SGRREE T —/1~ kY
BARAE . ZBIEEAE S T ARSI R,
WS T RSB MIS R R, AR
YIZRFIM PR AL T =5 A BCE we s . 38 i S0 e
BE, A SCRHE ) YOLOVS BB 7E K S 64T 55
TS T ERERE T .

SEZ 3k
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Flying bird detection algorithm based on an improved YOLOv8

Chen Qian, Lu Yang', Shao FeiXiang Li Shiyan

(College of Information Engineering, Yangzhou Vocational University, Yangzhou 225009, China)

Abstract: In this paper, we aim to improve the accuracy of the flying bird detection task, and propose an improved YOLOv8

algorithm based on deep learning to address the shortcomings of traditional algorithms in the detection of flying birds with complex

backgrounds and multi-variable attitudes. By fusing the GD mechanism in GOLD-YOLO and the Scale Sequence Feature Fusion

(SSFF) module in ASF-YOLO, the network structure is optimized, the feature extraction and fusion methods are improved, the

multi-scale feature fusion capability is enhanced, and the feature representation of small-size targets is improved. In addition, a fly-

ing bird dataset containing close-up photos of different birds, flying birds and flock images is collected to support the training and

testing of the algorithm. The experimental results show that the improved YOLOvVS8 algorithm improves the performance in the flying

bird detection task, especially when dealing with small targets and complex backgrounds.

Keywords: target detection; YOLO; feature extraction
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B &', Wargt, RB—7, %YL’
(1. bR B AR, YT 0652015 2. FFGUITE KA HLE0E, V9T 810016)

WE. BH5FR, “RANA" B, “RAN" Kb, “TANA" BEERBSZH A RAN, FRANE KB R
BATIRA R SAAR T “RANA" W94, 122, RAMERBRALGEE, KEODAFLBFANFRTE
RGPk, MAEREFZIRGE R, EAAAENEERFGRN, MmO ZEBARKTOREE M, AT,
VA—FP 32 B H YOLOVSs it 5 ) 3] A MLE B B AR A S, 2323 B ARG P A 69 B B B o7 Ak o, 0 AL 09 A

HF, FHREREAY, KGR R4 YOLOVSs B A mAP, Ae mAP,, 2 AR & T 7.9 43408 95, R A

R Mm0.14 M,

EEIF: YOLOvSs; #34b; LA EIERA; B Arsn

0 351§

To AL S L AGORE A5 T il T 410 8% 1) IR A
AWM B R 25 B A K
AR A . JE SOR i AL AL H AR A
P ORI g I, T AL RS R iR 2
P 5. KEM/NEPR. =%, JLlE . . 1E
FEA 7 S 8k B R b () — /NI o S IRl IR 25 265
Te ML SRR AR B R B R PR

Bt R EE 2 S A Bk, R KRR iR
F T BRI g, 2T ERE S W HiRR
W53 A BB B A ARG 0 A0 X B H A A
KL B H AR K I 41 Faster-RCNN™ - H T4 J 3
G L ML (CNN) SREEHUREE, K5
TE G b A ol — e e DX 3k, 7 4% B X4 B 1
AT ARSI, DT B i E A A I ) PR RE
GRS MR M Z )RR Mg, Bl
DLE X 4R SEAT AL B, BERS A AU K
SEREAS H2E ) BIAH N I RRAE , EE S T B AR RE
TEFE IR R, AR B H AR AT G YOLO™,
TAE B RTE AT HARK I BT, AR Ak 2 B 4%

Wi BE: 2024-04-02 EFaEE: 2024-09-24

Fekedi A BSR4y R S x SA MR BT, SR IE Xt
B FAR AT IHE TN, e Jm BRI IAE
1 E e B AR A A . ] YOLO BEAT H A5 kG
DA ZEAE PEIR A i e e IX I, U 2 kAT
—UCHT B 2%, DRI HAT SR A 0 T

i TR ANUBA R A EE | AR IS oL IR
SRERRZIE , B AL G b H AR
PR ZET U, A SOXT LR BE H AR A
I () YOLOvSs B 10 9 17 2ot , A 59038 k) 45
(Neck) H B 40 Ji5 4 185 784 v %) Upsample | RAEJZ
9 CARAFE FoRAE, 78 JFURERY 451 2% e 50
5] A OTA (Optimal Transport Assignment) $5} 2K PR
B, R0 DL — Rl YOLOVSs Bt IR TE A
Bl IR AR . ke AR E mAP;,
FmAP,, o H T, FEEAISEE (Params) I
A R R R

1 YOLOv5s WM& 4544

YOLOvSs 1 P 45 25 #4) i i At (Input) B
T+ ¥ 2% (Backbone) . #5825 (Neck ) 13k 3 %
#% (Head) DU A2 A7, PILE L5 A Qn &l 1 BT/ o

EEB N HEQ0—), T, MHBRLEA, MR E,FFRFH d A BIEmks B Rbn; ~BE4EE. WL

(1970—), B, Be 0 & A, 4%, BF R 7 @1 4 B 2 4 43 5 0 P 47 h IE | E-mail : y1488248869@163.com; % 3 —
(1996—), % , " AL ARAEA, LB R & BF 5 @1k B 245 BAC S A7 A JLakARAL s B HLE(2000—) , B, BB A, A1
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,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Conv Detect
Bbox
Loss
MaxPooling) || |

BackBone |
|

B 1 YOLOv5s M4+

by N\ i 87 9 X IS PR B R AT A B . o
BG /NN L 640 x 64013 %, IEHEIT K
J3E Kb B PTG SR A5 R A

BT RZHZA> Conv, C3FISPPF BN,
FEE TR G TRAESR . YOLOVSs (197
T 9 265 5% 9 2 B e A 9 B CSPDarknet53 [ 45
S50, Ak B /INVRIE BT 25 [ RE, IRl
PG TR SR IUEHR O RRAE oo B 42 RO
fIEA%Z A Neck #EATHRHEREG

251 #K ) 2% 1 Z2 A4~ Conv, C3. Upsample FI
Concat B 1L, 32 H T X $2 HUR B9 Ak
TG, IR G 5 R RIEAL 1% 45 Head #E47 7]
U TR E5ER 0 2% 45 4 B it R T T FPNS A
PAN'SS G I MK E54E , 28 45k — 25 AL TR
6] T 4 3 A — 4% NG ] b 0 4 = B 1) i 2
B, GG T MR SUE B EAE R,
AT $i 2 P90 285 ) R AE Rl 5 BE D

LA 2%t 2 A Detect BRI A%, F2EH
T EHARAI . 2 B2 5k 32 = AR A
H AR RISk # 25 Bl Neck 1% 36 B9 Rl 5 5 147
MEEAT B R, DA/ R 28 R T, 9]
SR HEN: PN N NTTE /R ) B SRR TR Y S
e A BE

2 B

2.1 WK EHH Kt

AR SCHRE OTA 451 2% & 8 51 B s 46 /Y
YOLOv5s #5524 ey LR g A5 70 A 4G 0008 %
OTA J&— i3 T foe 0 A% i BEE 09 F AR 0 s 25

STk, BRI R IE . 1207 K AR
00 e A R 53 C TR AR £ S — A e I A i ) A
5 7E LS/ MG A Bn 2 LS H AR T 5
B s . H AR, e — ki AR
By SR A S AR — N KA T
PR R (@) FFBIA—EBEERYIERR S, SIAT S
VER SARSE AR R, i A B AE () B — A
e KT Al — A RAR %S , AVHER R 275 5K
7 B B AR a0k O €y, R
Sinkhorn—Knopp' "' % AR fi# fe AL i 43 B . it
VATEINIR B AR 2 VI e T 1 /AN Ve 1| I S
W IR SR, PMRI P RIR a, BT cls 43
BORASIAE , G G Rom IZ Y FLSE 250 Fl
HIHE, L, FIL,, 3055 SRR ToU U, o 22
A R R
a,=ki=1,,m

(ij =1 xj =1 PPN (] ( ! )

C, =L, (P*(6),6") + oL, (P(6),6)(2)

2.2 FIBWEW K

AR SR I L A5 7R 55135 % 28 rf %) Upsample |
KFEZ i CARAFE | REE. CARAFE!™ &
— b BL TR AR EE AL N AR R, M
BFAEG ) LR FE T 1L A M LRI R 4
FUB CARAFE HA B8 K i) Jksz B7 i 42 Ak
31T CARAFE 3% Hy b SR A A% T JU A5 B A
FRfF ARl Y, AR EE I 2 R, G
P —MIEAR K € x H x W FRIE K38 3 Conw,
2 AR A Sl A T8 1 4%, SRR R R SE
K x K F R B A T4 B R 58 B Tt
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TAE, SRIG T softmax I —Ab AL B, H )54
REAIE P i ) A7 5 L TR0 A b SR A A A
SRLBS, SERREE A TAE. Mt AY
PR 25 S5 R TN ] 3 T 7S <

CXHxW " W

C'xH' xwW C"x H'
sof tmax
1X1 KXK N
Conv Conv \

Input features Fy features F{ features F;’ features F,

Output

Input features Fy features F, £ F
eatures

2 CARAFE L1E[RE

Neck§

3 AR L& HY B

2.3 H#EWYOLOVESHEA

TE Z ) 2% R 4 L AR YOLOVSs 1A iy
Upsample [ RA£JZ N CARAFE FoRFE, TEF GG
B 5 25 BRBOR 51 A OTA #5125k s B, et e
B YOLOvSs M4 25 ¥ an & 4 B

3 SEINEMBIEE

3.1 EBIFRE

SR SRV E . ALK PR g
B E AR R U2 1 LR R/ N84 R 640 X 640,
I FLAE X L 52 56 v A 5803 18 R KN 3%
BN 640 x 640, Il 2558 5L (epoch) B & M 100,
Y Zr AL U K/ (bateh_size) & B R 16, %2 FK

(Ie) B E N 0.01, SEEGIAIE M e L 1,
F1 TRHERE

it H hA
0S Windows 11
CPU Intel Core 15-13600KF
GPU NVIDIA GeForce RTX 3060 Ti, 8192MiB
Python 3.10.14
PyTorch 1.12.0+cul13

CUDA 11.3

3.2 EZRHEK

S5 BT R H BB A 2 h KR A L g
> 5 BR T2 96 52 5 AISKYEYE P B I JE AL
AT 19 VisDrone2019 HUE 4. %4
P40 5 pedestrian, people, bicycle, car, van,
truck, tricycle, awning-tricycle, bus Fl motor 21+
A, A 10209 5K E A, B R RS, K
UL ROG GRS, AT XE BRI 55, IR
6471 5K KU AR 9 IR, [ g gk B 30 4 &1 7
16105k, Faik 5 J 548 5K

4 ZBWERSHW

4.1 MR

TESZE R RS #R (P) . BEPR(R) . ToU
BE 4 0.5 [ A(E T 40K5 B2 (mAP,) . ToU [BI{E A
0.5 %] 0.95 B ¥ {H T XK B (mAPy, ) . BEHZ
%4 (Params ) Al GFLOPs /E M 5 H B s 4 fig
MITEA G

i i %6 8 I I B TOUI A AR Hp S B 1E R AR B
SRR B IEREABUNG LA, 3 ISR R IE AR
SR IE A B A S PR IR AR AR B H

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

BackBone |

4 BEHI YOLOVSs M4 4544
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RS IR TS FA: W (| R
TP

Precision = TP+ FP (3)
TP
Recall B m (4)

Krf: TPFRRIERARPYEM N IE; FPFERRT
REA TR N 1F 5 FN 27 IEREA sp g 70y
o WAV BORG BE J48 T 20 00 7 240kG B ok
G5 B 00 HfE . (7 YRS B 2 =X
W

Sap,

mAP = i:]k (5)

4.2 IR
Sk B R S AR ) H RS M RE L [RIR
TE WY N 000 H AR A ISR, 41 YOLOV3 .
YOLOvSs Fl YOLOv8s K i 17 5%F b S5 o AN [R] 34
T Z [E] R LG SR A5 R 2R 2.
F2 wWILBER

R3 HBMXEER

Methods Pl% R/% mAPy /% mAP /% Params/M GFLOPs/G

YOLOvSs 439 33.8  33.0 18.1 7.03 15.8
+CARAFE 442 342  33.1 18.1 7.17 16.1
+0TA 51.0 399  40.6 223 7.03 15.8
Ours 52.0 398 409 224 7.17 16.1

Methods ~ P/% R/% mAP/% mAP /% Params/M  GFLOPs/G

50: 95’

YOLOv3 269 179 15.0 6.6 8.68 12.9
YOLOvSs 439 338  33.0 18.1 7.03 15.8
YOLOv8s 51.4 39.7  40.6 24.2 11.13 28.5
Ours 52.0 398 409 22.4 7.17 16.1

A DL H et F 1 A 76 4 I s A TR A EL 7
ToU [F {8 4 0.5 B ¥IE-F- 24045 B2 Fl ToU [ 4E 4 0.5
# 0.95 (I BEF- BIHE FE 4 i e s 7.9 43 A
g3 s, T A L 2 B BRI GFLOPs 23 53l HUE fin
0.14 MF10.3 Go M J5 MR T L YOLOVSs A5 7Y
FHEE, ToU BI{E R 0.5 P BEF R 8 L3t m T
0.3 FE4r R, ToUB{E N 0.5 3 0.95 B {EF-1
KR 0240 A 4 A, [FIB AR BT T S 40 A
GFLOPs ] 1t YOLOv8s #5 U E A%

4.3 WHEELE

T B AIE YOLOvSs 5335 76 A [ S 5O A 5
BCE T 51 A OTA #512K pRZUFN CARAFE | RAFEAL
Hoxh BARR IR BE RS2, X IR T T Al S
THALSC IR ZE R 3,

TP — AT 2 AR 9 YOLOVSs Bk, #
HAE R WAL f LR . 5 AT R E R
YOLOvSs #5284 i B fitlh_F 2% 4 H Upsample IR
4 CARAFE | RHE, e J5 B9 BEAYTE ToU [ {H
0.5 Y EF- G B B T 0.1 N E 43,
BRI SRR RN T 0.14 M. 55 =47 RAER A
YOLOvSs B8 iy Jefili 5] A OTA #0125 s %, %
e J5 B RITE ToU (M 0.5 A9 B A HAE B I
T 75 E A, ToUBIE N 0.55]0.95 13
(EF RS B R 4.2 N oo, BRI SR [
RGN o T — AT IR TEFUAR YOLOvSs 57 1) 3
fih 151 A OTA $51 2% pR I 4 HL Upsample [k
FEO CARAFE [RAE, Bk 5 RS ALTE ToU B {H
h 0.5 A E - 240K B A ToU BB 0.5 %1 0.95 11y
P YRS B o R W 7.9 N 4.3 4N E Ak, It
ARSI SR
4.3 BALER

T I UE A S AR R A I LA AR ) H b
R BE ) 0 B[] — 3737 S TR0 £ 1) G
LI R P A i B A mT R Ak 285 SR 40,
Kl 5 7R o

B 5 AHRUERIILL

mE s LA, TR YOLOvSs #5555 /)
H AR B 18055, MO S 20w A6 iz s 69 1
T s S @, e O i W ) W= i B o ol B 2 0L
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PRAE S eI HEAT R I A2 B, o 1 A Al
X H AR IEAR B RS HRE Ty, AT REEAR 17X /)
FLbs s i R MR AR, iy TR B F AR
DIPERE .
5 H£iE

xR ML IR EMRE 225 E . /NER
36NN = R 7 211D 3 N D Rl LS S 6 N
I, B — AR R IR R YOLOvSs B A5 Al
i T3 o AL gk AR R b o s T e R
YOLOvSs #& 5 i 5] A OTA it % p& i A 5 e
Upsample [ RA£ A CARAFE [ RA£, 7T LL7E 42
T B BRAG I A BE A [R] B AN 25 380 K 22 455 50 280
i, LI RV, ISR YOLOvSs B
7 VisDrone2019 £ 4E I mAP, Al ik 40.9%, #H
BT R IR YOLOvSs B8 8 32 55 7.9 > H 4 A4,
Params 24 7.17 M, AH# T )5 45 YOLOvSs f AL 2
Hhno1a M. HHABREEAMALL, BHEER YO-
LOvSs BERILE mAP, Il mAP, YA HE i, R T
B H AR FRE S 2 0y P2 J7, T REAR T
POWAN SR AN R ¥ il | RERY iR Y = i S
BRI PERE . (FRAR AR XS F o A ML R AR
b 3500 28 S i SN ST ) J8 1) i DR B 0 A o
Pem, BOR R T —Mr BT E A

SE W
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H F Faster R-CNN B BB FE A B4l 77 56 3%

BB, G

(L. 7RI R ENERE, T 5100065 2. TR TR AMb#BEERE, J-H 510006)

WE: MAEREFIOEE, ANebn kA A G IRE TARNGH AR ENEECZERTMER TR,
A2 I 5 R o W AR B AP e IR, IR, B R A AT, SERABEMGHERE TS, AT Mk
X—F A, 3BT —AP %A MSRCR ik 69 2 B Faster-RCNN 8 AR A 7 % . 8 S0 4T TR B8 JE o B 1 A4 19 2242 th
TAE A MSRCR Fi: 2T K #4783 & T4 (AWB) ., ®JG1E A Soft NMS % Faster-R CNIN #91%& £ 4E 5 ik 2 474040, ik
AT S B ARE RGP, FIHEREM, KNI RBAEH 6 H LT £ 4E MSRCR 7% 69 % & Faster R-CNN %t}

A5 G by AT K AT A 3 A AR H R R
KR AN, RESFT; BREE, KRE

0 351§

M H AR A I 2 T S LA B ) — 4> F 2
FEIT I o FEBLSCATE o, ARSI 32 B T
SERPEAE L SO EIER B AR M i A S, H T,
VFZ2 B B9 IG5 vk A AR R A T ml LIk
PR BORE RE, E O A I B Y [ R — s B
Ko TEHILRIRIN G 5trb, K02 B A
TEJCHR AR . A R A —E ., FGAOR 25 ]
ML W, Viola ZE R VISR, VIKIAS
(A% AE T38 JH2E Haar FRAED, B FERG ER A
G b B JR R K A2 A o 2K Haar FRAE A HEATE
NFEELZHE, WIS RIE . RIERAE . o
FAE LA LT RS, X SEAEAE BE % 42 1T il
PR AR T 17 K AR ARAS B o (R Rl
e HL A o ) 5 ik BB A AR H R R AE
SO TR . BER AR IR B AT A
R G RUR Z8 A R VIR L 23 ISR H b Ae I 5
UG TR Z O RCR . SEGRINTTEMIL,
R~ oA RAFR FOE N RE ST, $R 1R
AR TE I o I, T R o o B N R A i 7
B IO — A EEZ AT R

RSB 2024-02-29  1EFRHHEA: 2024-07-10

HAET, XT Bk iarseiR2 . RCNNE&
PR MR 2 —  Girshick 52 42 1 /Y
R-CNN 7E H B3 #6300 5 11 HA 8 s e 1t . 72
WA |, Chen %42 1 T 454 DX IR 25
RCNN 9 STN (Srvised Transformer Network) £
Bk, ATRASE g S Y IO N A .
1ot 7 JELUR 9 25 AR i RPN [X 315k 488 190 445 f i st
RCNN, $& & THRIRA I A fERE P . Chen> 42 i
T IR G 7R 0771, 40P R 28 A [ %
JERRRAE R BEAT RGN, (AR ] DIAE 2 R
AN SRS b R e 4 0 ) 4 Y X
ol 32 5 BT 126 DI P 194 2B AE DA 412 v 0 2% 17 ME 1
PE, ABEANTSEPR b I B i e 3 AR PR 55 060 A6
FRIFEI

1 SKBTHE

AR ICRH T Faster R-CNN H A Az i 45 7 1
TR IREE 9 AR A DA 5, Faster R-CNN A A
PR PR 25 4L A : Fast R-CNN A1 RPN
(Region Proposal Network) , JITA X 38 A= B% 9 4%
RPN J& Faster R-CNN 3 1 H At A6 0 452 A3 LAy
B A o B8R Faster R-CNN KSR (i FH 1) J2 35 3

EBRN: =BEAEE  BFBL3R(1999—), B, )" G 5THA L LA 5 A B0 7 @ A 3 BHALE AR B AR, E-mail:
1953027864@qq.com; &) (1973—), B, 7 A= FA M+, HUL B BH B Z 1P, AT 64 M 2324 M3 F 5] K
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7 T FERRAE 1 AR UG D7 A g f e DX, {H
Faster R-CNN B ERAESMEC . S HE [ K 4 S HR 54
BAE—AMGE AR RIS B ARG I
R, FER DN R T T L R .

Faster R-CNN 2% A T %) 2% 2 [&] Y] 25 1 45
2, RS RT DA 190 246 455 50 (78 4G 00 EsF (1]
17 LT DA o A R R (R A B . 5 At A
MASRIAR E,  [RAEfE ] Wider Face B8 58 47
YNZXF b HA A A AS I /R 4%, Faster R-CNN 4
7 e fei PO ARG T T AR B

R T —Fh B F Faster R-CNN £ %]
25 FI MSRCR'® [EMG 34 mi S50 v5 (W G O vk o %07
248 FH MSRCR 5375 19 58 4] iR 1%, MSRCR fifi
FHB R R - R 3 R DLk S B, Ry Tk
B I 25 R v A 5 R SO B TR T TG 125 1E
TR, P HH ResNet-101 188 VGG-16.
TESL LA I, BF5EaF— 20 ff FH ROI align £ i
GG e e A B, I A0 B KA ] (SOFT -
NMS) 7R 546 I 245 1) NMS SR 2 3 RPN %) 4%
RO ERE B . SCE R, Btk fS Y Faster R-CNN
TEAR [P EA B v A RS RS 2

2 MBI

2.1 HTFMSRCRE#GMEL
TE B bR o 2 rfr R R T R 2
PN AR S A LS MRS P X TN TASE 7
el , SR RROR IR, 2% AR T
IRBEBOMA €295 58 SO TG T Tk B A I s o o X
LRAEAE R IR, AR SCR G B R AT R RE AR
SRR SR B A i, FREAT R S AR
w0 P 1955 53 15 b RetiNex 8251 8 TAIUR
AR5 B —Fh, {HJ2 RetiNex B4R Bl i A
R PG 2 10 B0 0 2 B L R ) B B A I ) A8
AR SCOR T A ORI B 22 RUBE AL ) g 34
5 3.5 MSRCR. MSRCR % 7% /& 7€ RetiNex 5.7k
R AL, USRS 5 RetiNex 7L AH A,
AR R TR AR 1) 5 B B T A B 1 BRSE )
IR BY RS, HACERIAA N
I(x,y) = L(x, y)*R(x, ) (D)
Ao (o, y) RFHOWER B 5k FRIE SR IG5
L(x, y) ORI E O 1535 R(x, y)UF
YR S5 35 . RetiNex 225 B9 4% 0 JEUAE 3 2

WP ABE IR i, DR B WA B T i
gy, NS B AR B AR SR . By DLGE %)
AP R R RO gL, AT
lg(I(x,y)) = lg(L(x,y)) - Ig(R(x,y)) (2)
EEXTFRATE A — @ LB [, y),
TR R(x, v) BN RZE R (v, v) 58515 2]
MR, FEZE R R 2 T A5 2 L(w, y) REERY
FeHE S35 . Rahman "8R8 T H & P& 0
LN E MR S (x, y) Al 5 22 0 i L(x, y),
HA T
L(x,y) = R(x,y)*G(x,y) (3)

Clry) = ke o (4)

GRIE A Log (R (x, y)) B 460 th 1 18 47 B At

M, eeE[0.255 HIRZHZ M, HRkLTris

BRIV Log (R (v, y)) 00 5 (8 RN

RIEAH— Log(R(x, v)IFT i, FOB
2 AT

)

[lgR(x,y) - lgmin(x,)]
[lgmax(x,y) - lgmin(x,y)]

7B R ACR, AR
R RetiNex FyL Y BERE 1, 2 T2 REM
P 55 33 56 5472 MSR (Multi-Scale RetiNex) . MSR
FENZOHESET, EE X EERRGB =
ANTE 8 73 ) AT R RO AL B, B S PR A
I T A AR A SR JEAT AR . 5 X — ik
Tk, A UTEZ A R F 4 RS FRIE
DT B2 TR o b 38 i KR BT i . BRI SRR
W)

R(x,y) = (5)

Ryspa (2, 5) = EWI'*RI' (6)
=1

Kb WRERS (2R, IrAfiEZ
UL, 38 S, R KR
B A PR ARG ROR , HAE S X A R
PEAT HE SR I AT B 23l R R L, ORBEEE IR
BUZR A 1 R A5UCR

MSRCR %49 /& 7€ MSR 3Ll =2 FIMA T
AR 52 R - C R H T UG SR DX Sl %of L B2 3
SR T 3500 €, 2 LA R, 6 MSR I 45 2R Al 1 £,
B, H—fk . LR AR 2EEMNAL, MSRCR
FIEAET AR R RCB ANl Log(R(x, v)Z
Ja . AT A A EE 1 35 Mean F1E 5
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% Var, SR W B 3 ASH Dynamic, HE A
B ) min Ml max {5, FeA=0U0F:
lg[R(x,y)] = Mean + Dynamic*Var (7)

max

lg[R(x,y)] = Mean — Dynamic*Var (8)

mi

B A (4) BEATER MRS, WSS [ I 7 2
CETE IR I — i ] -

255, R(x,y)> 255
R(x,y)={R(x,y), 255>R(x,y)>0 (9)
0, R(x,y)<0

TEFLTF RGB (1) = 1A (1) MSRCR EM& 50 54
e, FRATTB I TE B scale [F SN 3, fEILIEEAL
A o S5 E A [ sl 2 2 B0 MG AR AL 35 SR 1)
SO, SCEGET X MSRCR Bk AN [H 1 3h 52
#4 Dynamic #E17 EIGIG 50 . B 1450 T X LL 2R
G5, SRS HOEMERN, RO R ERERY
SRACR AT . MBI SEOUE R 3T, ARSI
NG s AR S S EOE , A MSRCR &
12 WG B B X A S5 PR R A 7 e R 2 1140 W B2 34
5, G | A A 7 X R 52

P r'!’ o o W 14 4‘}" :

MSRCR image(scale=3, Dynamic=5)  MSRCR image(scale=3, Dynamic=7)

1 MSRRR E$I&2E LR RS R L E

2.2 RPNW %1k

1E Faster R-CNN (1) RPN [ 4% 17 17 162 16 4E 119
AR, EMR G XA B 4% RPNHead 23 7E
B — B B R RESE & B, DL R B Mg AE X
N ES. Bk E TR EREE & B EiuR =
M EE M LB AEEGD T, ¥ M 5EEB
Hh BT A EE AN B R W, AR S, AP
loU K F 45 5@ WM&, ks Hox BOWAE 0 0.

NMS 583k Hh 73 B8 8 pR A T

_[S. 10U(M,b)< N

o, 10UM,b)=N
e ToUFRRMWAMEIEHEZ BRI ESH; N
BEE A S o 38 A R AR B 30 ] 55532 ] LUK
iy B % 2 K5 O A R 40 T B A i B A, (HL
T BARIBAEE— A . W2 s, WA
WEGEHWA 2N AR ESIH S, 4t
TEBAAE 356 K A e e HE S BOK S B M 0, f
L FEN TR R A ok, FRAL T Bk
BIRzi 2 (mAP)

(10)
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3.1 ZHHEE
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FvVOC2012 B AT Wl 2, FibfTiER 2%
>, JlDarkFace #E47#— L AL %5 . iTH%
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Research on low-light face detection method based on Faster R-CNN

Cen Ruiqgiang'", Feng Guang’

(1. School of Computers, Guangdong University of Technology, Guangzhou 510006, China;
2. School of Automation, Guangdong University of Technology, Guangzhou 510006, China)

Abstract: With the development of deep learning, face detection algorithms have reached an excellent level of accuracy and
speed in ideal environments. However, in real-world scenarios, it is difficult to achieve the ideal detection environment, and factors
such as low lighting and blurred images can cause interference, leading to a decrease in the accuracy of face detection. To address
this issue, a face detection method based on an improved Faster-RCNN combined with the MSRCR algorithm is proposed. Firstly,
the MSRCR algorithm is used to perform automatic white balance (AWB) on the images to address the issues of low lighting and
blurring. Finally, Soft NMS is employed to optimize the candidate box selection in Faster-RCNN, solving the problem of missing
overlapping detection targets. Experimental results show that the improved Faster R-CNN combined with the MSRCR algorithm has
higher detection accuracy compared to traditional face detection methods in low-light or blurred conditions.

Keywords: face detection; deep learning; image enhancement; low illumination

(B 2470)

Application to UAV remote sensing image recognition with a lightweight
improved model of YOLOv5s

Yang Lei', Tian Liqin'"", Wu Junyi’, Peng Kaiyuan'

(1. School of Computer, North China Institute of Science and Technology, Langfang 065201, China;
2. School of Computer, Qinghai Normal University, Xining 810016, China)

Abstract: In recent years, UAV have been widely used in various fields such as “ UAV +” firefighting, “ UAV +” inspection,
“ UAV +7 emergency response, etc. The recognition of remote sensing images of UAVs is the key to realize “UAV+"” in various
fields. However, the complex information of UAV remote sensing images and a large number of small targets bring great challenges
to target detection. With the arrival of the deep learning era, while the performance of target detection is improved, the number of
model parameters increases substantially. Based on this, in this paper, a lightweight YOLOvSs improved model is applied to UAV
remote sensing image recognition, which improves the target detection performance while reducing the number of model parameters
as much as possible. The experimental results show that the improved model improves mAP; and mAP;; o by 7.9 and 4.3 percent-
age point, respectively, compared with the original YOLOvS5s model, and the number of model parameters increases by only 0.14 M.

Keywords: YOLOvSs; lightweight; UAV; image recognition; target detection
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YOLOv-DCNv2

3.2 HEBER

2830 Z2 UK S50 A R AT AS SCHRE Y DCNv2-
Block 4 YOLOv8 £ #1% Backbone H: H1—4~
2f L YRR i, A T AL SE IR B E T T R
MO TR AT AT, LIRSS R AR 3. MR
LLA 1, % DCNv2-Block % #t YOLOvS i #U
Backbone T (14 55 DU AN c2f A5 e 45 21 1) 2% SR B 4,
AR IR TR R R T 0.3 4 40 A,
BB RS B ST T 2.9 N E 4045, mAP_0.5
BFT LIAES S, mAP_0.5:0.954#F 1 0.7
ANE G

%= 3 YOLOV8-DCNvV2 HatsEis (%)

i i1 (Gas) i
DCNv2-Block

DCNv2-Block DCNv2-Block DCNv2-Block

it FERES

Bt backbone 1 HUfC backbone 1 Bt backbone 1 HXf{ backbone ' Precision P Recall R mAP_0.5 mAP_0.5:0.95
WA 2B WA 20 B 2B U 2 IR
_ _ — — 92.6 91.6 95.4 85.9
N — — — 92.6 90 95 84.5
— J — — 90.8 92.8 95.9 85.7
— — N — 92.2 91.9 95.6 85.6
— — — N 95.1 913 96.5 86.6

E: T Rk R A

VTR AR A



5203 BN B TR T i A K N Bk e © 35

3.3 AHER

R B UE AR B 9T B R A A M, BE R
YOLOvS. YOLOv8. YOLOv9 K A 3¢ 42 i 4
YOLOv8-DCNv2 A P Fifr o £ AL A4 | 76 A [\] iy il
SRAEE T AT X LS . X LR AR WAk 4. A
SR LA, AT R SOr , SR
YOLOv8-DCNv2 #5 & [t YOLOvS, YOLOv9 £l
YOLOvS 4 ~F- S48 fff %2 43 48 5 1.6 1> H 43 4
32 E A EH A A

R4 BEBILER(%)

it FEJuES

£50) :
U Model Precision P Recall R mAP_0.5  mAP50:95
YOLOvS 93.6 92.9 94.9 80.5
YOLOvS 92.6 91.6 95.4 85.9
YOLOv9 88.3 87 92.3 82.1
YOLOv8-
DCNv2 95.1 91.3 96.5 86.6
4 HHiE

FEREGE R, R UK T AR B 36 U T
F YOLOvS BEAY 285 1 Ao HU31) A o 1 1k
EitE W TI AL E, A ROnE TR
RN FARE B PRAFAE A SR ERE /1 . SR 2 %k
B, TR A ER A B T, R ERRIC T
1B BB, A A W TR B AR A T — RO
AR . AR TARH AR ELIR R TR Z IR
PR AL A B S s R, DA — 4R T
BUM B PERE , A B A P BBl R BUCR i 1T ¥R
JERTBE , AT 5 78 5 R A R A =

SE

(1] HRE,FHhr, Hae, 5 JHiELFRRBRYAL
A 53] 5 ®&k,2021,58(4):53-58.

(2] &, kg, kBl ) BHRE P LA KA
B R e BBAT[]]. B &L, 2023,44(4) :39-44

(3] &, k2, EmA,F A TRAEF IR
MymREHRERE[]] WEFIFERFFR(AR
H IR ) ,2024,53(1) :93-102.

(4] HAF, Fm%F k&, 5 ATREZIARKE
Mk FRANFR]]. RF AL SR, 2022,
11(4):1-12.

[5] Z0,5kMF. XEEATRESF T BBRRANZRE
RAFHRREFPRAN P RR]]] FPREX,
2023(3):22-28.

[6] E&E RIFE, £, 5 ATREFIRNL S
R Ak Frm 5 R A []]. P ER LK P FIR,
2023,28(11):165-181.

[7] T, 2EF T8, F A TRKEZALY
RAEM g7 R FAAMA R []]. B RS B,
2023,33(5):145-151.

[8] F=wy. ATREFINERRK R TEMNERFR
(D). 7 ) B RAEXF,2023.

[9] Ta4ke. AFaEBEGRBAINZAALTS FA
(D], F L KX T K F,2021.

[10] ZHU X,HU H, LIN S, et al. Deformable convnets
v2:more deformable, better results[ C ] //Proceedings
of the IEEE/CVF Conference on Computer Vision
and Pattern Recognition, Los Angeles CA, United
States,2019:9308-9316.

[11] DAI], QI H, XIONG Y, et al. Deformable convolu-
tional networks|[ C] //Proceedings of the IEEE Inter-
national Conference on Computer Vision, Venice,

Italy,2017:764-773.

Design of silkkworm disease detection algorithm based on deep learning

Zeng Peijie, Zhou Wei', Chen Jinliang

(College of Artificial Intelligence, Guangxi University for Nationalities, Nanning 530006, China )

Abstract: In the context of silkworm disease recognition, the YOLOv8 model is susceptible to interference from background

information due to changes in the morphology and appearance of silkworm disease at different stages. To address this issue, a new

feature extraction module called DCNv2-Block was proposed to enhance the model’s ability to capture characteristics of silkworm

disease at different stages. Experimental results demonstrated that compared with the original YOLOv8 model, the proposed im-

proved method achieved the mAPO.5 of 96.5%, representing 1.1 percentage point increase. This enhancement enables better cap-

ture of symptoms of silkworm diseases, improves accuracy in identifying silkworm diseases, and facilitates timely detection and

control measures.

Keywords: YOLOVvS; detection of silkworm disease; variable convolution; deep learning
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A review of prediction methods of drug interaction based on
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Guo Wenbo", Long Wei, Jiang Linhua, Ye Wenbiao, Hu Lingxi, Peng Sihua

(Digital and Intelligent Agriculture Research Institute, School of Information Engineering, Huzhou University,

Huzhou 313000, China)

Abstract: This paper summarizes the research progress of DDI prediction methods based on graph neural network in recent

years, including the definition and classification of DDI prediction, the steps of DDI prediction method based on graph neural net-

work model, commonly used data sets and evaluation indicators, as well as the future research direction and application prospect.

The existing problems, such as model interpretability, are discussed, and the future research directions such as multi-modal infor-

mation fusion are prospected.
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I OTSU H 30 B, 1207 e BUR
BT S KRG R ARG, @ TR R EBGX
PR oy Z Ml R R A R 28 R Jr 22 feo KAk, i
e IR . Fak X=X (7) PR

o’ = wF0,*(p, —,uz)z (7)
Kb o HICREE T2 o, Mo, HEURTT
BER S WG R IR w, A, HPIE
BRI . BRI S A 45 5 5] 4 fr
7w, Elaa) kb s n e, H T AN A
TE— e R G S Bl A R MR B Gl 2, &
OTSU A i b B E St e, &5 R s 4(b) fos
XA ARI G R R

(a) JEGLZERMRI
B4 Xk RSN E

(YR etiSuEe < il il
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1.3 Shfai

B T AR IF A58 28, fEAE MR,
FL 2 T AR IR FLAE DD i S A DI, 3k
o3 G5 RBITR R MR R B K 22, Rt
FEARZ I G A i g U i A8 R A, ™
S RSP RIS BE . AR R PEh Sk Canny
SR J ) 0 RS T R 8% A A8 A Rk — ]
BAR R P A MR FE AR o AR SCHE H —Ffr
T Canny 5+ R IRDE T A4Sk Ik
FTEAR R DGR G, R Canny 51
XF BRI AR R P G, AR IR P R AR
RPN G AR ARG, RIME RPN G A
P 4 B (R R EHRAR R bl s AR B A B
kR, IRl R L MR R R B &
Joe MR 22 A5 2 X8 BB B N AR 3R G i 2 Ak
NISELES SNEE S &/ & e S|

2 _ Xuax ~ Xuin

r—"2 (8)

s x,, Mlx,, TR R BN G B KA/
MR . AR RN G AR 5B RO R
MBI LA v, 1 R DA AR
r—1<r,<r+1 (9)

W AT SR AT 1T A R 3 G AR A T [
W, BiEAF el A A AL, BH RS BT B R
AR 3R PN 2 S L BRI G Ol A 2R o Al 45
W5 Frzs o 5 (a) 2R FHAR T BOGER IX 358
L A B B PR, B A A 0 T AR
R, ASCHGH S 0 2 FE5 SR
K 5(b) Bz, X R0 I Rl R 25 bR

(a) FEIZEGHR X
AL PR

(b) Btk [ 345
e A B

B 5 BERRFELELEE

1.4 R4

iR AR /N BRI L HAE LR, ®
i RSP A M 45 2R, DR R FH AR, 9 7 2058 R

SR, PR RS MERE . AR SCR F e/ ek ik
frefdt il WA A= (10) s
Qi = D,0.2= D X2+ Y. +aX, + bY, + c]2
(10)

X oa, b, cRARME TS EG X MY K
INEEAR S BRI bR s o FRFEAR S SR %%
SRS BT R AR T 22

SBUE VR TR ey g W= NESPIAVE- JEW
B uc S B B SR IURDE AR B, 455 an1El 6
i, E6(a) ABDEEE, K 6(b)REIEME
K, HAU A R 1 2%

(a) TR 5]
B 6 EEBSHEE

(b) [BIEAA 1

2 HR5HER

2.1 MELR

DU AR B 328 FH ¥ B SR PR 600 T 18 2 Tl T
M Tl AHHLE 5. MV-CA060-11GM, & )& %%
A5 . Sony IMX178, 1% 70 R <F @ 2.4 pum*
2.4 pm, ZPER: 3072%2048.

A 3 3% T DTCM110-36, 0.2 %5 BUIN iz
DBk

S G I R 15 £ ok FH AL FEEY . Intel® Core™
i7-10750H CPU@ 2.60 GHz, N ff : 16.00 GB
(3200 MHz), 2F: NVIDIA GeForce GTX 1650 Ti,

A SCEE X B T AR AT RS R . T A4
WER ST EAR N 12 mmo 760 2 b i T4 k17
2 HER AR, LT 10, SRl ERA
M RCHR 2, R, B AR5k
0.0007 mm, fzKi%ZE/NT0.002 mm, FHE TR
DX 35l AR B A ARG I B A A B A e KR .
oI B AR AR, BT BB AR
AR B0, UG = A T 52
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x1 EREIGRSENER  HBfi:mm

B R R AICEE R
1 11.9989 0.0011 11.9991 0.0009
2 11.9986 0.0014 11.9988 0.0012
3 11.9989 0.0011 11.9990 0.0010
4 11.9988 0.0012 11.9987 0.0013
5 12.0016 0.0016 11.9996 0.0004
6 12.0026 0.0026 11.9995 0.0005
7 11.9993 0.0007 11.9996 0.0004
8 12.0012 0.0012 11.9991 0.0009
9 12.0017 0.0017 11.9995 0.0005
10 12.0014 0.0014 11.9996 0.0004
BTN 12.0003 0.0012 11.9992 0.0007

2.2 Z#

hy SRS A MRS I R T AR R, T
A X el K P A A Y A, 3T Canny B
F5E WA Rk Bl AR BB, R R R
B RANE, SRR WA T
FUZ Y TALER, F£8 OTSU A i i B 5 IX K
JEE RS R AG U AR 45 45 el kWAL D kil , 4 Tt
LA IRE 5 12 ] Canny B T8 & 5% K YA
W, I ARIEZ R P8 T BY RS AR 2R 0 %05
SERUERFAAL R, PR /D A LA 2 A
REAE A R H R RS R RS

SE 30k
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Dimension measurement of circular precision components based on
machine vision

Yu Jiahao, Liu Jiacheng, Wang Liankai, Yang Zhan, Song De’

(School of Physics, Changchun University of Science and Technology, Changchun 130013, China)

Abstract: A fast and accurate detection algorithm based on regional grayscale model is proposed to address the difficulties in

measuring the dimensions and the high cost of detection for circular precision components. Research on Machine Vision-Based

Circular Precision Dimension Measurement Methods. Firstly, preprocessing of the image is accomplished through morphological

operations; Then, in the Partial-area-effect model algorithm, OTSU adaptive thresholding is introduced to improve detection accu-

racy; Afterwards, defect handling is accomplished through a circular ring defined by the Canny operator; Finally, the diameter

length of the circular shape is fitted using the least squares method. The method boasts high computational speed and accuracy,

with a maximum measurement error of less than 0.002 mm and an average measurement error precision of less than 0.0007 mm,

meeting the precision requirements for workpiece inspection.

Keywords: precision testing; machine vision; partial-area-effect model
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SOIQA: —MEBES TR HEBRGRETNTTE

EHIE, P

CRBEAE B % (i) A BR S F], B 200131)

BE: VAR REFNEEREANALL, EERMOSTIERE, BRELFREANM S, BEBEKZFN
— MR F ARG T X, AR, PEEf ZWENG IR, SOIQA A —FBELAZ S Me E AR A
RSNk, ATOHFE, KA FT, AUNet A AR, FARTEGFNER, ATIHFRH AR
Ko EIER, SOIQA £ IEE b oy s F b — B IFN 5 X &t 12%, Fo ZULIEM MOS H 4 3 09 — BbE

REEIR: BGERERN; RASFT; Unet

0 35l

UG5 VA 3 3 0 R RIE B 43T, i
BRI R EFEEE, XTRRAT . REMRRITAL S
J7 i B A HEE L. MOS (Mean Opinion Score)
SR R B P vk, A KT
O3 UG A T TR L TR S O TR T IR
152X R Ao WA 25 FIWT o X R ITAN
FrFER KRN T, LB E X L SE
5, BKALSE, #1801 TIHRES %
WP, PR ER 7 MOS T4

AT Y UG BT P 5 s AN B8 i 2 E
e N UK AH G FR Ge Pk REFE AT P KAt i it il ik
oK, KRR G SR A B A dE
SC, PSNR 1 SSIM Hy 245 J5t B B 4y HL. 353 15
R ESE  Ak ) R T B, HREE
AR R, AR AT P& LTS b
R ROR 25 BB OR BN AR R S E G
¢RI WA BCRHIA B B 22 R

H AT 32 3 19 07 12 2 i PR A e G SURR
fIE, FEEET A R BB R PEAL 2k B EMRFRE A2
7% BMGFRRAE W B B s BLRE , DA 2 F AN O
K BRT RS R AN, EAE

Wi EE: 2024-04-10 &R BEH: 2024-06-19
HEWHE: L& F#E A% (22PJD091)

BRTOAN . BAMARNITM %, Wl
—BLZEA MM BRI O, T AL

SO = WA 7 SOIQA (Stack Objective
Image Quality Assessment), J&— P 3T PSNR .,
SSIM. VMAF FINIQE i iFAL 45 5, JF454 UNet
BRI G BT AN 7 vk, A3 B AT S
WM, FHoR4E S BGE BIE R,
SOIQA 7E EIM& it 5 P A 42 ™ E i PF M 45
SR MOS 1y — 3k 7% 35 # 76.73%, 1l PSNR.,
SSIM. VMAF FI NIQE f§ — % ¥ 4> % 22
60.38% . 61.20% . 64.47% 1149.65% .

1 BEgREBFHHEXIE

R T L A A 55 RUBE B /MBL 4 7 =
B ISRA L UR, EXFRE . BE LW
REEE RO 35 R sl s B % L X3 ) e R e i s Ak
o P CH 1 8 ) A AR AL R RS . PSNR Al
SSIM 1y — ELIE FH i EGOE 7 F r=l, RTF
HAT J5 B BRI R 5, AN 25 R A AR
Il o VMAF Fl NIQE 1E 4y it 4F 5% B8 0 PF A 5
e, HEEEE EWIEMN AR, AT EEMEA R 2 3]
ARk . X AR AR . AR SCES — T
HE— 2 A G LR SR DR S

TEERIY: E#16(1994—) , J T RAUT A B BF R o7 & A A BAR Fik; xilf3 4% =) F(1996—), 3,
WAL ZEBA AR, B R 7 6 A ALSE B Bk, E-mail : guangyu.yan@metax-tech.com
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1.1 PSNR

PSNR & i b5 2k FLIEMR S F -GG R 22
KATE . BT HY S SO SRR, W
B T A e R AL B R I R L . PSNR By
Znt A P R E 9 ME B . PSNR YO
o3& MSE (B 51 22 ) , WA N MG 74T 55
B0 BB ] . MSE 2 AR U i e 4,
e e A AREE L IR U NN B 5
MIPEAN T RE 22k R X, a1 s, X4l
Pl v = AN [r] 6 Wl ke 19 S U 5 J 52 22
R, H MSE H 45 TR M 1230
1.2 SSIM

SSIM MFEJE . XoF b 2 T 45 A8 = Jy T A
P 5K R A R, T ERMR I (E DL K 25 4
X, WRELERIEOR] 1 2, {Hlkm, WikEG
AL EE s . AH EL PSNR, SSIM fE L8637 5 R n]
SEEE R, AN 1 P BERSR G b X Ay AS [F] f
T o (HJE X P AE IR AR Z BR T & B # B Uy =L,
X RO MR, mlE N T AR A R e
B, 6o R A AR sl s B A AR, SSIM VA 4G
HAHMIEM T, Bk K 2,

\

(b) TR
MSE=336.6,SSIM=0.80

Z: BAkAEH (T5TF),

(a) Jofit st I4]

1.3 VMAF

VMAF J& Netflix 7 2016 4F-#& i (1) — Fh 3L F
BL 7 2T AL BT B D 5 i, A =
He . VIF (visual quality fidelity, %% 15 & & &
B ) DLM (detail loss measure, #7551 2% 45
Fr) "L K TI(temporal information, 383z 2 4§
PRV BRI G BAR R 22) o VMAF [ {E 7E 0 3
100 Z[8], 73 Ko AR m BB Af . VMAF X 2
Fhigy 5 . Z2WURHE Y WA BT i A0 B R AT 1Y
EREYE, S AT ELIBE A B T 3T ) 2 LA A
PEMFEAR - SR, WE 3 PR, X TRk
&, TEHTT RS B A BB T, (GE R
XF LU R B RE IR P R VMAF (B, PR s dg 5
TS THANBEAR G- 2 WL Sz e RIS o 1) e 1K o
1.4 NIQE

NIQE & —Fh Jo 2 2% iy KR 5 4 DPAN T s,
T P 2 Y 45 A B — A T R O RRAE T LA
AR 877 ST VAL R A ARAE, HE B
FRES, 45 IR AN UG Y BT s PR, A0
ik, MGG, H NIQE fRMEL: H— 1~ W #
P14 28] {1 A B A e Bk 1Y) JR O WA 2 048, JF
AT S A A2 30 GO L B R B T4, Gl 4

(d) HLER MR
MSE=336.0,SSIM=0.6

(c) XL EEAE Ak
MSE=337.8,SSIM=0.96

1 FREVEMEL, MSEREREE

(a) Jofit e

(b) iz
SSIM=0.77

E: BAkaed (T5FF).

(d) g By
SSIM=0.77

(e) XFLLEEAE AL
SSIM=0.77

B2 FAREMBAES, SSIMERAER



55203 IEFHAGSE: SOIQA : —Fh A {50l 73 S ) 52 IR UG B FAN J5 v © 47

(a) JoA 51

(b) XL P EAT PO T RAE

(e) K (b) P R LL

XIS H AR P HEAT B

B 3 MEEGXLLEER VMAFERFA

(a) JCHUS A, NIQE P &5 5 2%

(h) F e M

AR

(o) Bl JEE X HL B , NTQE 3P4 45 5

B 4 NIQEHERMENBRZLR—

Fis
2 HEiEIm

T 7 58 43 ik, PSNR FIT SSIM J2 i
S E W R PR FE AR, BEAE AR 3R B R A
S5k )2 X HE T 0 EMGOR TC R R T LR
1M VMAF F1 NIQE 1) 45 5 55 in £F & 32 W 3F
SOTQA & — Flt 3 T~ 2 0 2% 1) A% o S A
o, WA R ILRM B A W ER TE EN
HBATEE AR, AP 45 R A A I 3
SPEAL o

A7 1QA (Image Quality Assessment) P&
F, MTHIEEMERE: X T —ikSEERK,
T B — X N R R R R A BRI, DK
XV 45 B MOS #5343 TQA BV RO B 45 fu 45
LIVE2., TID2013. CSIQ%%. ItAh, EFXTEIZE
ST, AR TTEEEE QADS, B4
BT RS EUR L H R B) MOS MY, HETEEA Y
NHWESHE =
2.1 B #EAE

i X T — gk o G & i — 2 R 2 i
FEA AR MRS, B an s s . R A,
74 31— 21 0 TG A8 G X g B9 AN [) 98 2 R B 1)
PG, X N KA B SR B2% X R — A
MOS f . XF3X 2 A7 5 4% 4 5 3T 58 PSNR.
SSIM., VMAF FINIQE, #]LIfS%].

ass; = [p sn ri,ssimi,vmafi,niqei,mosi] (1)

U S N5 € T SR R O B S E i

PGB DU~ B LPEA FE AR LA S WP MOS fEL,
MOS fH 75 Z#e e — 42 [0, 1IXEA ., 7EiX
UBCHE rh AT TR I — A M 1 O Sl R
BRIE LS HA N—- 1 2% 20808 5350 A0 S il e At
dist; = [dp snr; — dpsnr,, ssim; — ssim,,
vmaf, — vmaf, , nige; —nige; , mos; — mosi]
(2)
H1 T NIQE F R MR 27 181 1 B by, 1A
W AR5 75 B 22 (H T ZE O, FIHAl =A% 0
ERORFr— 2. X T RGO ok Ui, A FAY
Bk, WCRBOCRHEIT, T84 PSNR A 22 (H —
1E+0.3 dB ZEf7, SSIM Z{HAE=0.1 247, VMAF
FAMAE25 647, NIQE 2 {H7E«2 Ay o Wbt
2R MOS Z2 (i 12 +0.3, WIAR 25 5) X 43 P4 i
. BRI 2 EARF G EIREERE
B, fJ5 8 min-max A LR IT AT 25 (0 —
b, 3
ratio; = [rp snr,, rssim; , romaf; , rnige; , rmos/.]
(3)
B — B PRAE— S0, RPN (R
Z 8] B WP 45 3 1 R 0 32 WP AN A5 53 1 R
e SR ESUN SR iy SV R T QLS I
I, SRIAEURT RS N A — Sk,
2.2 ®|WFE
— A5 B0 SR SR 20 ) 4 2 WL B T AN
() B A, S HCRR IS A 45 SR 55 T LR B
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F1 AEABGRETEMFELR
BB AR A FR (A0
LIVE2(128) CSIQ(163) TID2013(613) ADS(503) N
SRR o o ¢ - Qﬂﬂ FEMERR/%  MAE
I3 HET /% RS2 TR /% IS HET R/ % LSS HEDH 2%
/%0 TP 0 g 0 =170
BIA% BiIA% A% B %
PSNR 86 67.19 81 49.69 346 56.44 343 68.19 60.38 —
SSIM 04 73.44 72 44.17 347 56.61 355 70.58 61.20 —
VMAF 74 57.81 116 71.17 394 64.27 329 65.41 64.67 —
NIQE 56 43.75 74 45.40 337 54.98 274 54.47 49.65 —
EXeAnlE| 78 60.93 104 63.80 436 71.12 360 71.57 66.86 0.1307
SOIQA 109 85.16 117 71.78 443 72.27 391 77.73 76.73 0.1279

BT ML, RrERIEM SRR RER LR, £
S RES A Wi OP P O BT SRV s o 7/ IS RIS S I
W25 AR I S8, TE— S, i
FATE T 2 Gh IR, R MOS 45 H A PE A
HA -85, Baspks it hIEs Lo, HEm
2 R Ay TE AR S A o S A H ) LA DA SRS
SRR, W DU R % R A 4 S A L [l T A
FNMEE R, Pk B A 20 WP A B hn 422 3 32
WVEHY o FUAR B RE A, AT LA T G B A
RISOIQA, ZRG % IEZMEMIEME4r, Tl
3B I BA T = — BRI 45 2R .
2.2.1 UNet##

UNet BRI 7 2015 49 gy 4t oy, LRy
[ £ A8 J2 38 1 — 4% short-cut B4 A [R] B BE (4 -1 4
IrRlA, WE SR, BF UNet BLAL, SOIQA
W DU UL R BV A, 2 N 4% i s A5
S g5 o IR 22 DR PO A B 3 e Y 2%
W B S e zs 8], ANl G 28, s
(i) 248 B AR A0E 43 Sl R 4 B 0 R BORE 3, S
o] —Hf 73 ), AN i R RV 2 N 25 AR — A~

KT RS e 2 R
1x5 1x1
‘ features from left '
R - - - -~~~ --==-==-nnen| > 1x8
} § oo
1x16 1x16
' t
1x32 ----» 1x32
L |

1x64

5 SOIQAE T UNet AL NS B H 4 = 18]

222 HIFRT

Pl B A e A8 R, R e i —
SRR, BIANTEREAS S, X e AR L Al
BRI BT i AP B 2%, B ALK A S)
WSk ) Bk ty 2 bl 2220 XA R Bk
RAFS IR, R R EE M 20 0 % pR AR
MAE (mean-absolute-error) JIr & Ji¥ i) Y5 S IR 4 o
T MAE TR R F I 40 iRk 2, IFRA % &
IEGUE, PR A SR A A R A A — 4 O T
IERPER R, A B T S A R P 153
oM INEARZ, XERET GBDT
(Gradient Boosting Decision Tree) U8, W45
IR AR 2R R, R A DU R,
FOEL T, RN L EIR BRI 5 5T B 4 B
FIE=N

3 =I§

MRS —A5N%E, ¥ QADS, LIVE2, TID2013
F1 CSIQ Ab # A%, 6804 25 Y1 k3L 51 LA K 1407 2530
R, AL SCD, WIh2 T Rk E N
0.01, #HIKRBBEE I MAE, 1704 epoch.
3.1 ¥EENE

LIVE {5 5t 5 PPAN s B 02 i > e o0 R
B FE WL R o AN BHE AR, R TR R
ANFIFREE . O[] M 2 in A L 7 3208 MOS T
53 . 2006 4F LIVE Bl 45 i A E 5 & A
T LIVE2, Jf45 HiAH N DMOS (difference MOS) .
CSIQ % ¥ 5 H Oklahoma State University il 7F $&
HE7 R BB AE DU 5 BCGE i 19 LCD R BE b
HESzEG A 51T 4. TID2013 78 TID2008 FY LAl |
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PR T MR RIS AR S, QADS!
WeBE T 21 B sy, ORI 980 skl e
B FEE, SN T EIGOHE o al o 2 A B0 42
Oy = VSR &/ kS SR C S OPIA
— SR AR 1 T S, IF DL MOS 5L DMOS 1F
FUPEA, il 5 5 A B A 1 2o AR T
SR, IF B R AT IEA
3.2 XHBHEERRETNTE

B SOTQA #5576 1 il 2% S Fil PSNR ., SSIM ,
VMAF Pk J NIQE B PPAS 25 SRAEXT L, 22D 52
) T 8 TR T — B SE A B, B
PPN XS W 5K P 5 0 A B, T R AN Y
YR — S, GEiT SR 1 AR YRS
58, SOIQA BEARIHUAT V-1 76.73% M HERA 3,
1M Al 48 B HE B 2% 43 51 60.38% (PSNR)
61.20% (SSIM) . 64.67% (VMAF) LA J% 49.65%
(NIQE) . BRIELLASL, R T PFAh BSR4 Bk 1E
SR L BB, SO BERE T PRI R 4y
B, 0l VRT il BasicVSR++"), DA N —F
{5388 43 5092 SwinlR-GAN'™' 5L FHZ ok IR T
SR BEUEA T, 2800 4 A5 RR AR S A5 EIIE
Sy HEREUE, Gl AR A B, R )
5G4 B4 R SF . VRT F Basic VSR++ 2 L 45 # 43
YL PSNR . SSIM A8 R = AL, AT LAY
b A T LS G, H M nT R B B R
1M GAN 2RI SR M AE b A 1 B BT L3, %%
PR, A TP s SR 2 7= A B 41 fD

JRE 255, 520 PSNR 2548 bR 1543 A
e WK 6 M 27/, SwinlR-GAN B 54 R
TE AR WUEE A, 5 G0 5 4045 A ) He AR
Zit kK, WEEWRLZIE .

%2 XFEeHEGEETHER

BasicVSR++ VRT SwinlR
PSNR 3451 34.75 32.37
SSIM 0.934 0.936 0.935
VMAF 70.26 71.03 76.23
NIQE 13.86 14.16 11.50
SOIQA 60.98 63.33 64.27

3.3 HEBER

N T ISR R 25 K AT 5 4R R 0 e 4 4k IR
(IR T, SCER U B T = 2 A [ A R 45 44 76 A [H]
HIEECT IR, BRI AR H it T
JUJZ A 745 2 UL ROHOE R, DU FR A BB 25
TEREA, T 25535 58 AR R BE T
UNet (AT, 5 A DU IR 46 ik o B
LT . DSEIGZE T A, AR A B
LRMEAR TG UNet DU, RS0 76 K [ B8 4 1
I HERR R 54.83% BB 74.61%, 5 = Fhis
RIEAE UNet SBERUIERT b, 30 T — 445 54K
YERf A, BERLAERS R — 20 52 T+ 5 76.73%
TH A SZSIE ] T UNet Ho3¥ 38 JE£R PEAR AL R A
UL O THE B R R AL, IF LAY S 3R AR S
s R g — L R T ER R . BURSGE IR L 3,

(a) FEH1 A
E: BARAEY (VFRAOFTLIRR).

(b) BasicVSR++# &5

(d) SwinlR #/4)

(¢) VRT#/MES

E6 ARBHEE(4EBS)HETITL
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* 3 HELZIE
Bl 4 2 7k (LB E0
LIVE2(128) CSIQ(163) TID2013(613) ADS(503)
TER S EE%”“Q DRI Iﬁg”’ A
5 5 5 5
O UERR /% o HETR% L O HERR %
A% BiA~% A% A%
32 64 50.0 113 69.33 307 50.08 251 49.90 54.83 0.1312
E|35qd Rl 64 64 50.0 83 50.92 309 50.41 251 49.90 50.31 0.1505
9 64 50.0 83 50.92 307 50.08 252 50.10 50.28 0.1424
“O10A 32 104 81.25 116 71.17 426 69.49 385 76.54 74.61 0.1127
' k?m_ B 64 102 79.69 111 68.10 425 69.33 384 76.34 73.37 0.1251
T Hm
96 98 76.56 116 71.17 422 68.84 383 76.14 73.18 0.1127
<OI0A 32 105 82.03 119 73.01 441 71.94 391 71.73 76.18 0.1181
' fnﬂ B 64 109 85.16 117 71.78 443 72.27 391 71.73 76.73 0.1279
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Stack objective image quality assessment: A practical evaluation method
in super resolution task

Fa Jingyi, Yan Guangyu’

(MetaX Integrated Circuits(Shanghai) Co., Ltd., Shanghai 200131, China)

Abstract: Subjective assessments provide reliable evaluations that are established through significant amounts of manpower

and material resources. Objective assessments based on mathematical models can be easily implemented, but they fail to capture

the nuances of human judgement and therefore lack consistency with subjective assessments. Stack Objective Image Quality As-

sessment (SOIQA) is a practical objective assessment, which combines existing classic image quality assessments based on deep

learning to predict image quality close to subjective evaluation. SOIQA is applied to the task of image super-resolution (SR) and
utilized PSNR, SSIM, VMAF, and NIQE assessments in SOIQA, as they are commonly used in SR tasks. To stack these assess-

ments effectively, a model is designed encouraged by UNet model. Experimental results show that SOIQA can achieve better image

quality evaluation performance with accuracy of 12% higher than the existing objective assessments in MOS consistency.

Keywords: image quality assessment; deep learning; Unet
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Fast packet pattern-match based on optimized RFC algorithm

Wang Ruiqin', Tan Huang™

(1. College of Economics and Management, Beijing Jiaotong University, Beijing 100044, China;
2. Hefei Tynon Technology Corporation, Ltd., Hefei 230000, China)

Abstract: An optimized RFC algorithm is proposed to improve the speed of fast packet pattern match. This algorithm reduces
the time complexity of preprocessing by using an excellent hash algorithm to deduplicate the CBM. In the final reduction stage, this
algorithm also replaces the CBM with an index array, which reduces the complexity of packet matching time in the data plane from
@ (n*) to D (1), and the consumption of memory space resource. The practical results show that the optimized RFC algorithm effec-
tively reduces the time and memory space complexity and reaches the processing performance of 100 Gbps, which can be applied
to various network traffic attack protection scenarios.

Keywords: RFC; CBM; Hash deduplication; index array; pattern match

(EBFs567)

A review of the development and detection technologies of DDoS attacks

Ma Lixin, Xue Zhanshuang, Liu Haiyan"
(School of Computer, North China Institute of Aerospace Engineering, Langfang 065000, China)

Abstract: In the field of network security, DDoS(Distributed Denial of Service )attacks are a major concern due to their severe
threat to information systems. This study examines the evolution of DDoS attacks, from the flood attacks of the 1990s to the complex
attack patterns utilizing botnets, Internet of Things (10T) devices, and cloud services, highlighting the diversification of attack
methods and techniques. It also provides a detailed classification of DDoS attacks, including methods based on attack vectors and
traffic, as well as detection techniques based on traffic analysis, behavior analysis, machine learning, and deep learning, pointing
out the advantages and limitations of these techniques. Furthermore, it introduces current mature DDoS detection tools and systems,
such as Suricata, Snort, Bro(Zeek ), and protection services like Cloudflare, and discusses future trends in DDoS attacks.

Keywords: cybersecurity; distributed denial of service; attack detection; deep learning
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Fault diagnosis through integrated domain adversarial training and
maximum average difference
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2. Hegang Digital Technology Co., Ltd., Shenzhen Branch, Shenzhen 518000, China;
3. Xiongan Saibo Intelligent Technology Co., Ltd., Xiongan 070001, China)

Abstract: Currently, the industrial Internet of Things has been successfully applied in the intelligent manufacturing industry.

The large amount of data in the Internet of Things has promoted the development of industrial equipment health monitoring based

on deep learning. Due to domain mismatch in the mechanical fault diagnosis monitoring data collected under different working con-

ditions or equipment, models trained with training data may not be effective in practical applications. Therefore, it is crucial to

study fault diagnosis methods with domain adaptive capabilities. An intelligent fault diagnosis method based on an improved do-

main adaptive method was proposed in this paper. Specifically, two feature extractors for feature space distance and domain mis-

match are trained using maximum average difference and domain adversarial training to enhance feature representation. Due to the

separate classifier training feature extractor, further ensemble learning is utilized to obtain the final result. The experimental results

show that this method is effective and has practical value in domain mismatch fault diagnosis.

Keywords: domain adaptation; domain adversarial training(DAT); ensemble learning; fault diagnosis; maximum mean differ-

ence(MMD)
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Research on performance optimization of high-concurrency web
application system

Ouyang Xibiao', Xu Baolin™

(School of Guangdong Baiyun University, Guangzhou 510000, China)

Abstract: With the rapid development of the mobile Internet, the number of Internet users has increased dramatically. High-

concurrency Web application systems are prone to long response times, downtime, and other issues, resulting in a very poor user ex-

perience and a risk of user churn. The need for performance optimization of websites has become urgent. Through in-depth analysis

of system bottlenecks and performance bottlenecks, a series of optimization strategies have been adopted from the front-end, back-

end, and Nginx server to effectively improve the performance of the website, significantly increase the system response speed, and

reduce resource waste ﬂl’ld SErver pressure.

Keywords: Web application system; performance optimization; high concurrency
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CJS-2024-0417-006 12 75 0.55 31.90 1708304370190 116.751 39.8756 118.908 32.0965
CJS-2024-0417-006 12 78 1.13 14.69 1708304370190 116.751 39.8756 118.908 32.0965
CJS-2024-0417-004 12 75 2.09 160.93 1708304370190 116.266 39.9576 118.908 32.0965
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random_state=42, max_depth=5, min_samples_
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bootstrap=False )
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An MLP-based smart recommendation model for
electric vehicle charging pile sharing

Wang Wei, You Fengqin®, Xu Hui
(Zijin College, Nanjing University of Science and Technology, Nanjing 210000, China)

Abstract: Addressing the growing demand for electric vehicle (EV) charging and the contradiction between the uneven distri-
bution of public charging piles and the high vacancy rate of private charging piles, the author proposes an intelligent recommenda-
tion model for electric vehicle charging piles based on the MultiLayer Perceptron (MLP). The model integrates user requirements,
characteristics of charging facilities, and historical user behavior data, employing feature extraction techniques to construct a fea-
ture set, and utilizes the MLP algorithm for training and optimization to achieve personalized charging pile recommendations. Com-
pared with the Random Forest algorithm, this model demonstrates superior performance in providing personalized charging ser-
vices for users, effectively enhancing the utilization rate of charging resources and alleviating the contradiction between the supply
and demand of charging piles.

Keywords: MLP; charging pile; intelligent recommendation; feature extraction

(L% 717)

Research on the rapid synchronization method of master-slave database
information based on online evaluation

Wang Weiming'
(Jiangxi Modern Polytechnic College, Nanchang 330095, China)

Abstract: The traditional synchronization method lacks real-time evaluation and analysis mechanism, and the synchronization
effect is not good. Therefore, this paper proposes a fast synchronization method of master-slave database information based on on-
line evaluation. The master database is responsible for handling the write operation and maintaining the latest data, and notifying
the slave database to synchronize the data when it changes. The online evaluation tool is introduced to evaluate the synchronized
data in real time. Taking the data processing acceleration ratio as the evaluation index, the data processing mode is adjusted, and
the rapid synchronization process of database information is designed. The synchronization results are returned to the main data-
base through the feedback mechanism to ensure the synchronization effect and quality. The experimental results show that the CPU
utilization rate of this method is within a reasonable range, and it has better synchronization effect, and the probability of cumula-
tive error distribution is small, which indicates that it can maintain high reliability in the process of information synchronization.

Keywords: online evaluation; master database; data synchronization; fast synchronization method
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Design and development of a red tourism mini program for
“recalling the Long March”

Shen Zhen, Li Lijuan’, Xu Yan

(School of Education Science, Jiangsu Second Normal University, Nanjing 211200, China)

Abstract: The integration of tourism and cultural industry has become the development trend of local economic market, and
the development of red tourism is especially rapid. In today’s information age, there are still only a few studies on the intelligent me-
dia development and promotion of the tourism resources of the Long March routes. Taking Guizhou Province as an example, this
study aims to make users understand the Long March tourism routes in Guizhou Province and the red spirit behind them by digital
means, and designs WeChat applets with the functions of personalized tourism routes selection, 3D attractions roaming, question-
answer interactions, and points redemption, etc., with the aim of contributing to the development of a new mode of red tourism and
providing a platform for users to learn about the spirit of the Long March.

Keywords: WeChat mini program; red tourism; the spirit of the Long March; Internet; panoramic camera
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A study and design of emotionally supportive intelligent desktop pet system

Li Mingliang, Xie Guifang’, Liu Lingli, Li Yuqiang

(School of Computer and Artificial Intelligence, Xiangnan University, Chenzhou 423000, China)

Abstract: The intelligent desktop cute pet system with emotional interaction and comfort function was studied, aiming to solve

the problem of loneliness. By analyzing requirements, interfaces, behaviors, and interactions, developed using Kotlin, combined

with Android interfaces and artificial intelligence. Core features include pet appearance, behavior simulation and intelligent re-

sponses, combined with machine learning and natural language processing technologies to provide interactive experiences. Through

user survey and experimental evaluation, it is proved that the system meets the expectation and improves the experience. The re-

sults show that the smart desktop pet system effectively alleviates loneliness and provides ideas and schemes for future system de-

velopment.

Keywords: emotional companionship; desktop pets; interactive; artificial intelligence
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Design and application of medical information integration and sharing
platform based on cloud computing

Fan Yingying
(College of Information Engineering, Henan Technical Institute, Zhengzhou 450042, China)

Abstract: the existing medical information integration sharing platform often adopt relatively simple data processing way, this
way may be effective when dealing with small data, but in the face of large-scale data, especially in the aspect of data classification
and integration, due to the lack of intelligent and automatic effective means, often lead to data classification is not accurate, also
prone to errors in the process of integration. These problems not only affect the accuracy and integrity of the data, but also make the
throughput performance of the platform seriously restricted, making it difficult to process massive medical data efficiently and
smoothly. To solve the problem, this study proposes the design and application scheme of the medical information integration and
sharing platform based on cloud computing. In this scheme, the SOM-3568—SMARC core board is selected as the hardware device
of the medical information integration and sharing platform. With its excellent performance and rich functional interface, this core
board can collect and process data efficiently. In terms of software, cloud computing technology is used to classify and integrate
medical information, and the information with the same attribute labels is integrated and shared. Finally, comparative experiments
are applied to prove the effectiveness of the designed platform. The test results show that compared with other control groups, the
designed platform shows higher throughput in different application scenarios. This fully proves that the platform designed in this pa-
per can better adapt to the actual application scenarios, realize the efficient integration and sharing of data, and have a better appli-
cation effect.

Keywords: cloud computing; medical information; integration and sharing; SOM—-3568—-SMARC core board; data analysis; at-
tribute label
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Design and implementation of self-study room reservation system on
mobile phone

Wang Fei, Zhang Fengtao', Jerihan Tursun, Zhu Fangyao
(College of Engineering, Changchun Normal University, Changchun 130032, China)

Abstract: Based on JavaWeb and SpringBoot database technology, this paper conducts an analysis of the current status and re-
quirements of self-study room reservation management. Furthermore, it investigates the implementation scheme related to the perti-
nent technology. By proposing a design scheme for the study room reservation system, we aim to enhance the traditional manage-
ment approach. The system architecture and functional modules are outlined, along with the design of the user interface and data-
base structure. The system is equipped with functions for study room reservation, inquiry, and management.

Keywords: study room reservation system; cloud computing; Internet technology; SpringBoot framework

(E&%F1007)

Design and implementation of online experiment system based on
B/S architecture

Wei Wuhua', Huang Yekun, Yu Hao, Li Senxin, Hao Yinyin, Liang Jing, Liu Shaohua
( Computer Department of Information Engineering College, Xi’an University, Xi’an 710065, China)

Abstract: This paper addresses the issues present in traditional computer rooms for college students and proposes the design
and development of an online experiment system for computer courses based on B/S architecture. Both teachers and students can ac-
cess the online experiment platform deployed on the server using web browsers. Through this platform, students are able to open the
embedded experiment environment within a web page, conduct experiments online, and submit their reports. Meanwhile, teachers
have the ability to customize course experimental content and review student reports through the same platform. The development
and use of this system has paved a new way to enhance the model of computer course experiments.

Keywords: B/S architecture; online experiment system; Vue; Spring Boot
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Design of intelligent vaccination system

Zhang Linjing, Li Qingling”

(School of Medical Information Engineering, Jining Medical College, Rizhao 276826, China)

Abstract: Based on the investigation of the current situation of vaccination, an intelligent vaccination system is constructed,

and the platform architecture and its specific functions are studied. Data mining technology is used to analyze the types of vaccines

required by users, provide precautions before and after vaccine injection, find the law of adverse reactions after injection, improve

the success rate of vaccine injection on the platform, and solve related problems such as difficult appointment and long queuing

time for users.

Keywords: intelligent; vaccination; appointment mechanism
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Design and research of smart shopping cart based on auto-following

Li Wenhao

(School of Information Engineering, Zhengzhou University of Science and Technology, Zhengzhou 450064, China)

Abstract: In order to solve the problem of slow operation caused by shopping carts in the traditional retail industry, an intelli-

gent shopping cart scheme was proposed to improve the consumption experience of customers. The design of smart shopping carts

in China started late, and due to problems such as cost and design defects, smart shopping carts have not been popularized, so a

new STM32 tracking algorithm is designed, and on this basis, a smart shopping cart that can realize functions such as customer fol-

lowing, autonomous homing, and automatic obstacle avoidance is designed to ensure low cost and improve versatility. Such a shop-

ping cart saves customers time and optimizes the shopping experience, which in turn further drives the merchant’s bottom line.

Keywords: STM32; smart shopping cart; follow algorithm
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Chinese food detection recognition system based on deep learning

Li Juan"

(School of Computing and Information Science, Fuzhou Institute of Technology, Fuzhou 350506, China)

Abstract: Food detection and recognition system uses computer vision technology to achieve automatic identification and pric-
ing settlement of dishes, thus reducing labour costs, improving settlement efficiency and reducing losses caused by manual errors.
However, the complexity of Chinese food increases the difficulty of detection and identification due to the different cutting methods
and cooking methods. The system adopts YOLOVS to locate food and ViT to identify the dishes, and designs and implements the de-
tection, identification and settlement of Chinese food. The system has high accuracy and fast response ability, and can be applied to
smart restaurants, such as Chinese restaurants or Chinese fast food.

Keywords: Chinese food detection; Chinese food recognition; food settlement; YOLOvS; ViT
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Research on smart home control system based on motion recognition

Fang Liang’, Jiang Quanwei, Li Sichao, Liu Wei
(School of Civil Engineering, University of South China, Hengyang 421000, China)

Abstract: Addressing the issues existing in current smart home control systems, this study proposes a motion recognition
method based on Wi-Fi Channel State Information (CSI). This method effectively identifies the movements of individuals within the
home environment by collecting and analyzing CSI data from Wi-Fi signals. Based on this, a smart home control system solution is
designed, utilizing motion recognition. This solution intelligently controls home devices based on recognized motion information,
meets their diverse needs for smart home control.

Keywords: motion recognition; smart home; channel state information; wireless perception





