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1 | inf | 44| inf [ inf | inf | inf 5.7] 5.5 inf | inf | inf | inf | 65| inf | inf | inf | inf | inf [ inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf [ inf
2 | 41| inf [ 6.5] 52| inf | inf 5.5 54| 5.8| inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf [ inf
3 | inf | 6.5 inf | 7.4| inf | inf | inf | 7.2] 6.6] 83| inf | inf | inf | inf | inf | inf | inf | inf [ inf | inf | inf | inf | inf | inf | inf [ inf | inf | inf | inf | inf
4 | inf | 52 7.4] inf 6| inf | inf | inf | 6.7] 9.5] 9.4] inf [ inf | inf | inf | inf | inf | inf [ inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf
5 | inf | inf [ inf 6| inf | 5.5| inf | inf | inf | 9.5] 9.4| 6.7| inf | inf | inf [ inf | 7.9] 7.1| inf | inf [ inf | inf | inf | inf | inf [ inf [ inf | inf | inf | inf
6 [ inf | inf [ inf | inf | 65| inf | inf | inf | inf | inf [ 7.5) 64| inf | inf | inf | inf | inf | 5.4 inf | inf [ inf | inf | inf | inf | inf [ inf | inf | inf | inf | inf
7 | 57| 55[ inf | inf | inf | inf | inf | 6.2] 6.3| inf | inf | inf | 6.1/ 7.28| inf | inf | inf | inf | inf | inf | inf | inf | inf | inf [ inf | inf | inf | inf | inf | inf
8 55| 54| 7.2| inf | inf | inf [ 6.2] inf | 6.5 9.3| inf [ inf 6] 7.07| 71| inf | inf | inf | inf [ 8.9| inf | inf | inf | inf [ inf | inf | inf | inf | inf [ inf
9 [inf | 58 6.6/ 6.7 inf | inf | 6.3] 6.5| inf | 85| inf | inf | 6.5|8.75|24.2| inf | inf | inf | inf | inf [ inf | inf | inf | inf | inf [ inf | inf | inf | inf | inf
10 | inf | inf | 8.3] 9.5| 9.5| inf | inf | 9.3| 85| inf | 10.1] inf | inf | inf | 10.3[ 11.6] 9.4/ inf | inf | inf | inf | 10.6] inf | inf [ inf | inf | inf | inf | inf | inf
41 | inf | inf | inf | 9.4 9.4| 7.5] inf | inf | inf [ 10.1] inf | 8.4] inf | inf | inf [11.4] 9.3] 8.1] inf | inf | inf 9.3| 9.2| inf | inf | inf [ inf | inf | inf
12 | inf | inf | inf | inf [ 6.7| &.1| inf | inf | inf [ inf | 8.4| inf | inf | inf | inf | inf | 7.1| 6.4) inf | inf | inf | inf | inf | 6.5] inf | inf | inf | inf | inf | inf
13 | 5.5 inf | inf | inf | inf | inf | 6.1 6| 6.5| inf | inf [ inf | inf [7.11] inf | inf | inf | inf | 8.3| 8.9| inf | inf | inf | inf [ inf | inf | inf | inf | inf [ inf
14 | inf | inf | inf | inf | inf | inf | 7.28]7.07| 8.75] inf | inf | inf [7.11] inf | 8.19] inf | inf [ inf | 9.66| 10.1| inf | inf [ inf | inf |6.28] inf | inf [ inf | inf | inf
15 | inf | inf | inf | inf [ inf | inf | inf | 7.1|24.2/ 10.3| inf | inf [ inf |8.19| inf | 9.1] 8.7[ inf | inf | 9.9] 9.6] 83| inf | inf | 6.1] 7.9] 7.5[8.95| inf | inf
16 | inf | inf | inf | inf [ inf | inf | inf | inf | inf [ 11.6] 11.4| inf | inf | inf | 9.1| inf | 9.9] inf | inf | inf | 10.9] 9.2 9.9 8| inf | inf | inf [ 10.2| inf | inf
17 | inf | inf | inf | inf [ 7.9 inf | inf | inf | inf [ 9.4| 9.3] 7.1| inf | inf | 8.7 9.9| inf | 7.3| inf | inf [ inf 9 8| 7.7) inf | inf | inf [ inf | inf | inf
18 | inf | inf | inf | inf [ 7.1] 5.4) inf | inf [ inf [ inf | 8.1] 6.4 inf | inf | inf | inf | 7.3| inf | inf | inf [ inf | inf | 7.3] 7| inf | inf | inf | inf | inf | inf
19 | inf | inf | inf | inf [ inf | inf | inf | inf | inf [ inf | inf | inf | 8.3]9.66| inf | inf | inf | inf | inf | 9.6] inf | inf | inf | inf | 6.9] 9.4|7.67[ inf | inf | inf
20 | inf [ inf | inf | inf | inf | inf | inf | 8.9] inf | inf | inf | inf [ 8.9] 10.1] 9.9| inf | inf [ inf | 9.6] inf | 9.8/ 10.2[ inf | inf | 7.5| 10| 8.19| inf | inf | inf
21 | inf | inf | inf | inf | inf | inf [ inf | inf | inf | inf | inf | inf | inf [ inf | 9.6]| 10.9] inf | inf | inf | 9.8| inf | 9.9] inf | inf 7| 9.6/ 7.79(8.53| 6.9| inf
22 | inf [ inf | inf | inf | inf | inf | inf | inf | inf 10.6- inf | inf | inf | 8.3] 9.2 9| inf | inf | 10.2| 9.9| inf 9| 71| inf [11.1]7.77|9.27| 6.4] inf
23 | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | 9.3| inf [ inf | inf | inf | 9.9 8| 7.3| inf | inf | inf 9| inf | 7.7] inf [ inf | inf |8.23] 6.3] 6.5
24 | inf | inf | inf | inf | inf | inf | inf | inf | inf [ inf | 9.2| 6.5] inf | inf | inf 8| 7.7, 7| inf | inf [ inf | 7.1] 7.7| inf | inf [ inf | inf | 7.98] 7.9 6
25 | inf | inf | inf | inf | inf | inf [ inf | inf | inf | inf | inf | inf | inf [6.28] 6.1| inf | inf | inf | 6.9] 7.5 7| inf | inf | inf | inf | 5.8/ 5.23| inf | inf | inf
26 | inf | inf | inf | inf [ inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | 7.9[ inf | inf | inf | 9.4] 10| 9.6[11.1| inf | inf | 5.8| inf [7.31[ inf | inf | inf
27 | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf [ inf | inf | 7.5| inf | inf [ inf | 7.67] 8.19| 7.79| 7.77| inf | inf | 5.23| 7.31| inf [ 7.3| 30.8| inf
28 | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf [ inf | inf | 8.95| 10.2| inf [ inf | inf | inf | 8.53| 9.27( 8.23| 7.98| inf | inf | 7.3| inf | 6.49| inf
29 | inf [ inf | inf | inf | inf | inf [ inf | inf | inf | inf | inf [ inf | inf | inf | inf | inf | inf | inf | inf | inf | 6.9] 6.4 6.3] 7.9| inf | inf | 30.8] 6.49] inf El
30 [ inf [ inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf | inf [ inf | inf | inf | inf | inf | inf | inf | inf | inf | 65| 6] inf [ inf | inf | inf | 4.6] inf
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An adaptive network restoration method for UAV cluster

Shi Yunyang, Hua Xiang', Zhang Jinjin
(School of Electronic Information Engineering, Xi’an Technological University, Xi’an 710021)

Abstract: For solving the problem of degraded network performance and reliability caused by node failure in UAV cluster net-
work, an adaptive UAV cluster network restoration method is proposed in this work. The communication cost within the cluster is
evaluated through signal stability and link load degree, and the network communication model of UAV cluster is built based on
graph theory. The whale algorithm is used to optimize the grey rolling prediction, and the optimized prediction model is used to
evaluate the communication cost in advance. According to the predicted value of the communication cost matrix, the algorithm finds
the shortest path between the nodes to be recovered, and optimizes the restored path by using the load balancing algorithm to realize
the performance recovery of the UAV network. The simulation results show that the proposed method can quickly reconstruct the to-
pology, restore the link between communication nodes, and make the network have good survivability and destruction-resistance
when the UAV cluster network fails.

Keywords: UAV cluster network; communication cost; improved prediction algorithm; topological restoration
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T SIHLH EPSANet J5, mPA H R BIRIR T T
0.02, mloU LIELBIARIERT 1 0.04; FELIE T

RIS IE BTG , mPA LSRRI TF T
0.03, mloU [LIELBAIEEF T 0.06, SR,
A SCIT R 0 JLAS otk 7 VA AE PR e AR T IR
IR 1 DeepLabV 3+ 28 B4 ARl B2 B 42 =

Fz1 HRKEH MPA.mloU. B2 BKE B4 E

A B 3 Lk
i il mPA mlolU Parms/M  ZbHEI[E] /s

Baseline 0.68 0.57 43.69 5.80
Baseline +
MoblieNetV3 0.73 0.60 33.52 4.05
Baseline +
EPSANet 0.70 0.61 45.31 5.95
Baseline +

\ 0.71 0.63 44.97 6.27
P AR R
AR SCARAY 0.78 0.68 37.26 5.31

333 LR

P2 F A A WA T8 BRI Lo %)
e R T IERERT HLASAR, oL B e )
P R as R . IR 2T LB A U A E 5 B
PR EE4E L1 mPA 4 0.78, mloU 3 0.68, 4F
IR R RE L T HABXS LM 4, AR
Iy ERE

N B AN R SE R PERER B, 518
JER TR RV R T R BT SOy B 455R
X T 7RO R T SO RISk, B e BT HE
A B R KRG AR S, ETPT LI ) Deep-
LabV3+, UNet, UperNet, HRNet 5 Eff HA% 1%
PO RS2 1LE . A N ITHE Y B = K
%111 %, Danet, FCN, DeepLabV3+. UNet,
UperNet F AR BEAR S B IX /3 1Z0A TE AT 5t o A
K 8l LLE i, A SCE B DeepLabV3+5. 15 1
SCOPEN AR TR A

K9 Jon T AR LA A e i R il
S FIEER T D5 HE PR B T SR K 2 (0 B K
4+, Danet, DeepLabV3+, PSPNet, UNet, Uper-
Net. HRNet 53 1% T B9 o (R S A ik o 28
NIREEOZ A . BRI, ARk
PERENL T HoAb RS LA
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®2 FEHEZHMEREXTLE

g Ei)
Dane' ! FCNI? DeepLab V3+%!  PSPNet'”’ UNet'”  UPerNet™  HRNet'>' A
GRS 0.84 0.84 0.83 0.84 0.82 0.80 0.85 0.88
A5 — 0.62 0.46 0.66 0.53 0.67 0.56 0.65 0.64
B 0.56 0.63 0.40 0.68 0.53 0.48 0.53 0.61
5= 0.73 0.49 0.41 0.50 0.52 0.47 0.76 0.63
251y 0.62 0.56 0.59 0.39 0.46 0.36 0.61 0.63
FHH 0.42 0.63 0.68 0.53 0.49 0.56 0.50 0.65
KRR 0.75 0.56 0.55 0.67 0.70 0.59 0.74 0.71
%5 0.60 0.77 0.75 0.72 0.60 0.66 0.64 0.78
ESHIVAN 0.55 0.48 0.26 0.58 0.40 0.59 0.56 0.46
eSSV 0.65 0.58 0.52 0.66 0.50 0.48 0.65 0.55
250+ 0.67 0.62 0.42 0.68 0.63 0.61 0.69 0.57
2501 — 0.59 0.46 0.44 0.54 0.35 0.43 0.44 0.56
B3l 0.34 0.48 0.29 0.31 0.23 0.33 0.26 0.39
I+ = 0.45 0.56 0.65 0.62 0.42 0.52 0.79 0.77
250y 0.85 0.87 0.80 0.70 0.88 0.72 0.85 0.91
FH A 0.58 0.42 0.54 0.60 0.56 0.39 0.61 0.77
FHT7S 0.70 0.58 0.60 0.65 0.46 0.56 0.63 0.74
FHL 0.46 0.36 0.68 0.40 0.50 0.46 0.54 0.79
E371 RN 0.64 0.50 0.72 0.54 0.62 0.51 0.60 0.85
F5 L 0.75 0.77 0.66 0.45 0.54 0.53 0.44 0.71
mPA 0.71 0.65 0.68 0.70 0.67 0.61 0.70 0.78
mlolU 0.62 0.58 0.57 0.58 0.54 0.53 0.62 0.68

(f)PSPNet (h)UPerNet (i) HRNet (g) AL

8 AEMRBIHYIE X 5> &% L E ZE 1
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(g)UNet

(f)PSPNet

(¢)Danet

(h)UPerNet

() ACH

(i)HRNet

B9 FREREMIEXSEIXTLEA2

4 g

AR SCEF X G E o B ] R, R
JE R AR A B BRI BB, IR
T BT DeepLabV3+5 0 (B ik o AR SR
T 55K H MobileNetV3 1E R 1M 4%, DIt
BUA B BURASTR R I RRAE, B85 RS T
EPSANet 1) ASPP (2%, FH T A 2GR BUE 8 R
B BT B A s Al A YR RRAE , B E i 4
FPN VAR, FE At o B v il 4 5 2 U AN [
FUOBERFAIE , DT A5 21 TEORS HE 1925 T BURE Ly
AL, SR, AR SCHEAE A IR S 5L
P - mPA K 0.78, mlolU K 0.68, 43 %% {4k
SRR T H AT E 2, T Ok 14 31 2% 4
5 IR
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An improved cuttings image semantic segmentation algorithm based on
DeeplLabV3+

Luo Chongxing', Shi Mingyuan®, Wang Zhengyong'’, Teng Qizhi '

(1. College of Electronics and Information Engineering, Sichuan University, Chengdu 610065;

2. The Sixth Geological Brigade of Hebei Bureau of Geology and Mineral Exploration and Development, Shijiazhuang 050080)

Abstract: Accurate segmentation and recognition of cuttings image is an important basis and guarantee for geological explor-

ers to study stratigraphic characteristics and geological modeling. An improved DeeplLabV3+ cuttings image semantic segmentation

model is proposed to solve the problems of slow reasoning speed and unsatisfactory segmentation effect in DeepLabV 3+ cuttings im-

age semantic segmentation model. Firstly, lightweight MobileNetV3 is used to extract the semantic features of cuttings images to re-

duce the number of parameters and computational cost. Secondly, Atrous spatial pyramid pooling (ASPP) module combined with

attention mechanism is used to better fit the cuttings image features. Then, the different scale features extracted from the encoding

process are fused to the decoding process by using the feature pyramid idea, so as to obtain more accurate semantic segmentation re-

sults of cuttings images. Finally, compared with the existing 7 methods on the self-made cuttings image dataset, the experimental re-

sults show that the improved DeepLabV3+ model has a category average pixel accuracy of 78% and an average intersection ratio of

68%. Compared with other network models, it has better segmentation performance.

Keywords: cuttings image; semantic segmentation; DeepLabV3+; attention mechanism
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FRAE AR R, 4R AL T i AR i R 0 PR 9
B, Horp B R 25 W 2% (convolutional neural net-
works, CNN)JE R H HABEALZ — . 2018 4F,
Liu SFAH] T —Fh A AR R e 5005 B R ph 22 1)
2% Mask R-CNN (mask regional convolutional neural
network ) , 4 1 3 T4k 22 W 2% (vesidual net-
work ) FRRAIE 45 73 (feature pyramid network)
e TE B I 45 0 o 0 L ) SR R DX, AT
DIl FAR A KL o FI R AR AT, d s ad i — >
Jri HB 4 7 38 A5 A BE AL X o AT Ak, A5
BT HE AR . 2021 4F, Roy & I H—A4~
I T G it 45 — R A8 (15 L5 HI Y DeepLabv3
PEATANNL T E, gRiSAs LA T SRS 2 RUE
TRy [l P R AR, ] DUPRECE & T
SUFEE,, R B R R A R A g5
Bt Ay s (5 BB, AROt s TR 51z
F1%% . B4, DenseNet® . D-MEM” . ICPN'"
SERAIL PR AR m o B MR RE . BUARIX S
R LA TR, (R B E N
R A8 AT 55 B BN 1 I 45 25 R R, LA R
S R BB A 25

TEMRZ BRI MG, 2 P 2%
(fully convolutional networks ) " J& [ 2% & 1% 43 I
G P T T IAR Z —, RS T B 2R
i, U-Net' "5 REZ H o i 5 iz FH e
Z—o U-Net#BRUE—MERFR R | S B m i
RO2%, gt as 5 A as Z A AT B BRIERE 2, H
ity LD IR E R R AR Z AR B, R
M, [AFRHER) U-Net Z54 P BHEERINE 2 )2, &
28R, FEBLREIR, HELISE.

A IAZ U-Net BRI S &, 454G Inception-
Res!"" ML A, SR T 1> ik 1% 3 2] o A5
AY IR U-Net(Inception-Res U-Net) , 25Tk a0

224X224X3

224X224X32  112X112X32  112X112X64 56 X 56X 64

T . il i Inception-Res 45 ¥4 384 i1 0 2% 5 & 1)
[ 9> T IUATHR, JF BRI I RUE HRIE
2w 45 RE 1 5 s Qi ik il F Leaky-ReLU Wil /0>
“MLIUAET BN MR ERIEZ . HELIIK
S Ia) A5 (32K FH ik 1) 451 2k BRi 4K Focal -Dice
Loss R fiff TR 41 g AR AR 3 30 FEBORT . H AR X5
K/NZEFR L 27 2 IRXERY ]

1 IR U-Neti&H!

A A G B AD [ FE AR 2 DL K R
B ELRZE R, BEAS W45 LA U-Net /E 0 3 T [ 25 45
R PN 2 ROBERRAE B B RRAE Al A L In-
ceptioni-Resééﬁ@, T TRY Ay AN 5 4 3% 45 2 1) i
S B, A o o B R A S
1.1 EREEEN

Bl LR T BRI PR R 254, AR -2 43
Sy dii s, HTHRESEEG T Ao i A
HTERRIRE . fridas b L oRAE A 4 ok 5 A
IR A ) A R TS Bl i (=Wop (R CE A
—JZEIA, BRI R R AR R A 1 3 x 3
BRI A Inception-Res 1B

BRI g A JER I3 BE 38y 224 x 224, Gl 1E
BOR 3, dabthds i KAk )Z (MaxPooling ) X 4
AE BT HEAT T SRAE, R AR 20 PR R 4/ — 2
221 PO Inception B AN AL Z 5, FRAE Bl 4
ANEE 14 X LA RN o iR g BB 4 B SR A2
(UpSampling ) K ¢ iF [8] 73 HF 2258 JiE 22 J ok 1) —
i, 2P0 Inception B AN FoRAEZ G, K
BRIk 52 ) S A sy B AR ], G pd kR
BRI TR SWRBRE NG, 15 E
EIREKE . mEad— 1M aE 1 x 1 5H2
5 sigmod WG E W 43 K dn , MR FRHAT I,
iy t —A> I A LRI A5 R

56X56X128 28X 28X128 28X 28X 256 14X14 X256

e o MaxPooling Inception MaxPooling tnception MaxPooling Lception MaxPooling
Res Res Res Res
connect connect connect connect Inc;ptlon
es
14X 14 X512
T ti . T ti : T i - T ti P
fleeDton UpSampling e UpSampling Hechtion UpSampling el UpSampling

Res Res

224X 224X 32 224X224X64 112X112X64 112X112X128 56X56X128 56X 56 X 256 28X 28X 256

224X 224X3

B 1

Res Res

28X 28X512

R G E
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1.2 Inceptioni-Res#3

AR T — Mkt 19 Inceptioni-Res 2514,
WE 2 FR, 855G AN,
T EAARG LA R, FE AN
FHA ] 53 S AN TR R/ 4 R i o — A R A R
TERE, 25 X HPE S EEAE T 4RI R 5
XTI A w8 S KN, JFE s £
REFHER, BCAFR2ZES5H, fii2E 2 n .,
R 21 x 1B R RE I R o A4 B LA
DINESHL, RTINS .

9.
ndang

Input
1X1| |RelLU
Conv BN
1X1| |3X3|,|ReLU 1X1
Conv | | Conv BN Conv

y1X 1] |3X3| |RelU| [3X3| |ReLU
Conv | | Conv BN Conv BN

@ Bk
SHARAEAL /B

B 2 #tAY Inceptioni-Res &4

2 S ESmREHLL

2.1 #AREAHSR

TEA SRR, AR R I T AR
WAL B (batch-normalization) "', 4 %0405 18 i
BREE, HAE A ek AWM, 44
BUZSE Y, W2 neE, X 2™ A0 H
RIS, MARAELL AT LLTE R B 45 AR Y )
W, 45 B h AR R AR IR S A0 A, ik
ISR BE o HE AR Ak 0% T 588 5 0 X far A %L
5B = {x],xz, ,xl}ﬂ:ﬁ_}*ﬂ?/ﬁﬂﬁ
i T M (1)
Joy+ e

Y, =y% + P (2)
Hoft AR B S i, = - S 15

x; =

ﬁﬁ(fg:ii(xi%)a R S (1) 47

m

PrEfl, S EUE EARE RS, el

3 (2) K bp EAL IS BB - EA T — D R PR 4t
AR IX BLERON B P AT RS, (R 2 2% T
AR ) AR S Ky 5 Bk I Sl AR AL R
XA AR o
2.2 WEEHK

Hebr LS, I T ReLU (rectified linear
unit) G PREXAYZE 1K Leaky-Re LU 4T — ™4
A S ) Ay i O AR L R o TR Re LU 3 R
BN, [E/NTomMaTMEs—HHN
0, &H ™ “MEITT” MR, X
SRR GRS, MELUKEL. T Leaky-ReLU
PRECZ 2R U UL, AR 2T RO B
AsEaiik, WE3 PR,

¥ ¥
A A

y=x

y=kx

ReLU Leaky-ReLU

B 3 RelLUE# 5 Leaky-RelLu &%

Leaky-ReLU PRELAYFRIB T
y = max (0,x) + kmin (0, x) (3)
Hrpe b h—DEESEHE(0,1), —B&IK
0'01[1310

2.3 K#MEEHK

W Sy E R R PR 28 SUIH 0 55 bR
B (cross entropy loss) 55 Dice & %00 25 pR %50,
NARUTF

L = _%z Zyl‘c log(pir‘) (4)

Hodr: MR, YA BB e,
Wy 1, ARIIO, p, FFEA & T35 1Y T
T

2 anic +e
an =

| Ey[c + zp@ te
ey i=1

Horbre y WESHREE; p HPINER; 2505
ENRRGEN e

(5)
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Al ILBH A5 B T G Y A S A R bR AR
FE K (Focal Loss), AZANF -
Lipa(p,) ==, (1 = p,)" log(p,) (6)
Hrpr
«a, ify=1 Ds ify=1

a[ = . 2
1-«a, otherwise

b= 1 -p, otherwise’
a, yPINREHEF, Hael0,1], y>0, aH
RV EREARI R EERELE, v R HERE
AP 1 EE AR

A SR SR 23 X G b TR AR R s AT
VA, o BB TP AR AR R N R R
O, 2 R B ST, SR
I3 BIARHERT o Dice 45128 AU — > X IUAH 1Y
R BRB, RAEA 2T 5 ORI R R
JIT LA Dice #5125 pREGE THZ 0T 5 X80, AH LT
SR AR R B, B T I R O
ARG £ S 8 5 Dice 515 pREUSS & il JLEL
PEAPHT A R ok R AR R A T

Ly = D w,(1 - 15) (7)

Hopy w e BMNRE; B NI, H
B e(0,1), {difHH RS G TE Dice 51 2k B8/INY
FEAS, ASCrh B— B 0.5.
3 ZBHERKESW

NS R SR g S € N I B U N A 1
BAR 5 A B B PR BE XS L S 0 B
T 7 R AU A4 ABE HRSE i) ) S 38 43 #

3.1 EBRFEF/ERLE
ALY SIS A E S T B9 Herlev B 201 20 A %1

HRBER LR RBRR EE HER b

P IR AT, I EE AR SR th P RS R K2
= B¢ (Herlev university hospital ) i £ A% FE A il
Mg, HEARE R NE 1 s,

&1 HerlevEFAMEIREAMN

eSSl 2R FGE sk AR
1 ERREPR [ A 74

2 R R A i 70 I E A
3 RN ) 98

4 B RERIR S5 A1 182

5 S BAR 57  AE 146 o

6 i BEBIRIR 5 A 197 TR
7 JiASE 98 4 150

IR By 917 5K B B SR IRTAR 2K
AT LRI, B oK ERER X W& — kil X
FriE GT (groud truth) BI&, & 47, A Y
F L L GT BT 2 b AUR & 2 N TR TR
GT EIMZ b (0 XU R A, TR (L IX R
RN MI T, KA DX A 3R 40 ML ROT (region of
interest) , ZL{A DX I R IXEL, KR 0P
HO201WORMERER , IR/ N 156 x 1401583 .
Hrh i KIBR 768 48K, Wik BA 3214
R, RoPZEFERBR .

1 TR A B R R RNMER A —, AT
5 28— i A RUST 19 [ BE AN 25078 43 580 DX 3 g A4 %o
fLE, ek ABRIET XS B REAT TS, IR
IR I/NG — P BN 224 x 224 B K . [T,
ARSCRAIIETAR R MTE o3&, GT I Y 48 i
FAREAEILROLN, Jos Jeif e 4l ROL, v

RERRRSER RESRRR R EESRRRR EOUE

B 4 Herlev#iEERH B
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LIKs ROTFF AT e, KA L BIA =
FARER, MR AT T R X,
P 5 g Kt b BRI 5 X LE o

0 Qb BT 0 posiE
50 ' 50
100 R~ 100
150 150
0 100 200 300 200
AR 0 0 100 200
50 i) ugEs

AN

150
200 X
0 100 200

GE e

100 200 300

5 EGaERExtt

N TETINGR, RRRBEAT RS, R2AA
SCUNZRBT TR =2 R 5

®2 BEEHNRS

Sl 5l RGB
i 0 (0,0,0)
Bt labo iy 1 (0, 0, 255)
M 2 (255, 0,0)

TR 2 9 25 1 11 22500 o S8 R ROl AT o
A, BNEEG A G, (H B UG R K
PLARIR, A SO A28 I Bodks 46 AU 917 5Kk 141
B, DA SO A Bt 4 EAT e e . /K151
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End-to-end cervical cell segmentation with multi-scale convolution

Wang Wentao'?, Wang Jiaxing'?, Zhang Gen'?, Chen Dajiang'*

(1. College of Computer Science, South-Central Minzu University, Wuhan 430074;

2. Hubei Provincical Engineering Research Center for Intelligent Management of Manufacturing Enterprise, Wuhan 430074 )

Abstract: Cervical cancer is the only gynecological malignant tumor with clear etiology. Cervical cell screening is usually

used for early detection and treatment. In the process of cell screening, it is necessary to segment the nucleus and cytoplasm accu-

rately from the microscopic cell images in order to find early abnormal cervical cells. The existing methods of cervical cell segmen-

tation have some problems, such as large amount of calculation, low accuracy and learning difficulties caused by data imbalance.

In this paper, the idea of multi-scale convolution is introduced, and an end-to-end cell segmentation algorithm IR U-Net is de-

signed by using a U-shaped encoder-decoder model to improve the performance of cervical cell segmentation algorithm. It mainly

includes: @Using multi-scale convolution structure to broaden the network, avoid manual selection of convolution kernel, and can

extract multi-scale features. At the same time, residual connection is added to the convolution structure to reduce the phenomenon

of vanishing gradient; @Leaky-RelU can be used to solve the problem of network has many sparse features and is difficult to con-

verge due to “neuron death”; @Focal Dice Loss, as an improved Loss function was used to alleviate the problem of data imbalance.

The simulation results show that the improved model has better accuracy and better segmentation performance than the control al-

gorithm.

Keywords: cervical cells; image segmentation; U-Net; multiscale convolution; loss function
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A fabric defect detection system based on YOLOv5 algorithm
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Abstract: In the fabric manufactory plant industry, the defects of fabric emerging randomly, which leading to the incalculable
economic loss. However, the quality inspection of textile factories relies heavily on manual quality inspection. In order to solve the
problems of false detection, missing detection and the decline of detection efficiency over time in the process of manual quality in-
spection, a cloth defect detection method based on YOLOvS5 deep learning algorithm is designed. By collecting cloth samples on the
real production line and building a data set of related defects, a group of double-sided cloth defect models are trained using
YOLOVS. The experimental results show that the model performs better than traditional quality inspection methods in terms of de-
tection speed and accuracy, and can meet the actual needs of industrial production.
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Optimization of vehicle routing problem of petroleum products distribution
based on hybrid genetic algorithm

Sun Houju

(School of Telecommunications Engineering, Jiangsu Vocational Institute of Architectural Technology, Xuzhou 221000)

Abstract: Multi period planning of product oil road transportation is the core research topic of product oil supply chain, it be-

longs to inventory routing problem with multi period. In this study, the relaxation model is used to speed up the solution, after get-

ting the set of legal solutions, combining mathematical programming model with improved heuristic algorithm, fast iteration in col-

lections, greed mechanism is used to obtain the maximum profit scheme when solving the distribution volume. Finally, the perfor-

mance of the algorithm has been tested on the instance sets of different count of periods and customers, this algorithm can obtain op-

timal of small and medium scale instances with far better time behavior, while the average transportation cost is reduced by 12.3%

in large-scale calculation.

Keywords: road transportation of product oil; inventory routing problem with multi period; hybrid heuristic algorithm;

relaxation model
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(0) CORR 09843 09690 09467 0.8870 0.8721 0.8690 0.8614 0.8588 0.9283 09135 09007 09119 09735 09658 09511 0.9354
MTNet RSE 0.1847 02398 03251 04285 04764 04855 04877 0.5023 0.0840 0.0901 0.0934 0.0969 0.0212 0.0258 0.0347 0.0442
(0) CORR 09840 09723 0.9462 09013 0.8728 0.8681 0.8644 0.8570 09319 09226 09165 09147 09767 09703 09561 0.9388
TPA RSE 0.1803 02347 03234 04380 04487 04658 04641 04765 0.0823 0.0916 00964 0.1006 0.0174 0.0243 0.0345 0.0444
(2) CORR 09850 0.9742 09487 09081 08812 0.8717 0.8717 0.8639 09429 09337 09250 09133 09790 09709 0.9564 0.9381
MTGNN  RSE 0.1778 0.2348 03109 04270 04162 04754 04461 04535 00745 00878 0.0916 0.0953 0.0194 0.0259 0.0349 0.0456
(10) CORR 09852 09726 09509 0.9031 0.8963 0.8667 0.8794 0.8810 0.9474 09316 0.9278 09234 09786 09708 0.9551 0.9372
TSANN  RSE 0.1753  0.2339 03073 04380 04453 0.4639 04521 04814 0.0813 0.0896 0.0907 0.1000 0.0191 0.0263 0.0339 0.0440
(19) CORR 09858 0.9749 09541 09086 0.8837 0.8752 0.8739 0.8648 09478 09339 09329 09272 09795 0.9698 0.9568 0.9396
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A time span attention based deep neural network for
multivariate time series forecasting

Li Wenhao, Yan Hua’

(College of Electronics and Information, Sichuan University, Chengdu 610065 )

Abstract: In the field of deep learning, the key to multivariate time series forecasting is to fully capture its short-term and

long-term patterns. The usual approach is to use convolutional neural network (CNN) to extract the short-term patterns. However,

most of the current methods only use CNN filters with one size, so that only one kind of short-term pattern of one time span is ex-

tracted, which makes the short-term patterns of the series not fully extracted. Inspired by multi-scale feature representation and

channel attention, this paper proposes a deep neural network based time span attention(TSANN) to make full use of short—term pat-

terns to improve the accuracy of multivariate time series forecasting and the universality of the model. First, this paper proposes to

apply a set of CNN filters with multiple sizes to extract short-term patterns of various time spans. Then, this paper proposes time

span attention to fuse these patterns and feed them to recurrent neural network (RNN) to further extract long-term patterns. In addi-

tion, unlike other methods which add the output of the linear and the non-linear part directly, the weight learning module is pro-

posed to integrate them. Extensive experiments are conducted on 4 benchmark datasets, and experimental results show that our

method can effectively improve the accuracy of multivariate time series forecasting.

Keywords: time span attention; short-term patterns; weight learning; multivariate time series forecasting
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Analysis and research of many-objective optimization algorithm
based on Pareto-domination

Cao Xinhui’, Xu Lijuan
(School of Data Science, Guangzhou Huashang College, Guangzhou 511300)

Abstract: Multi-objective evolutionary algorithms (MOEAs) have been widely recognized for their effectiveness and effi-
ciency in handling multi-objective optimization problems. In recent years, numerous studies have shown that when dealing with
multi-objective optimization problems (MaOPs) with more than three objectives, i.e. many-objective problems, as the proportion of
non-dominated solutions increases, MOEAs behave like random walks in the search space. This phenomenon is common in most of
the classic Pareto advantage-based MOEAs (PDMOEAs), such as NSGA-II, SPEAIL, which are difficult to steer the search process
to the optimal Pareto front due to the lack of selection pressure. Therefore, analyzes and studies the multi-objective optimization
problem with more than three objectives.

Keywords: many-objective optimization; non-dominated solution; Pareto-domination

(E#EF227)

Forecast study on carbon emissions of civil transport aircraft
based on time series

Xiang Xiaojun', Yang Zhihan*, Zhao Ganchao’

(1. Scientific Research Department, Civil Aviation Flight University of China, Guanghan 618300;
2. Flight Technology College, Civil Aviation Flight University of China, Guanghan 618300)

Abstract: With the rapid development of China’s civil aviation industry, the carbon emission of transport aircraft has gradu-
ally attracted attention. The research uses the time series method to establish the traditional Autoregressive Integrated Moving Aver-
age (ARIMA ) model and the optimized Long Short Term Memory (LSTM) model to predict the carbon emissions, carbon intensity
and carbon emissions per ton kilometer of the aircraft. The learning rate and hidden node number in LSTM are optimized through
the Whale Optimization Algorithm (WOA ), avoiding the subjectivity and blindness of manually selecting parameters, it is helpful to
improve the accuracy of model prediction. By comparing the Root Mean Squared Error (RMSE) and Mean Absolute Error (MAE)
of the two models, ARIMA model performs well in aircraft carbon emission prediction, and WOA-LSTM model performs well in car-

bon intensity and ton kilometer carbon emission prediction.

Keywords: time series; ARIMA; WOA-LSTM; carbon emission
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Research on keyword extraction of policy using word vector and TextRank

Li chen', Zhao Yanqing', Yu Junfeng', Zhang Mingjun', DMYTRO LANDE"*

(1. Information Research Institute, Qilu University of Technology (Shandong Academy of Sciences ), Ji’nan 250014

2. Faculty of Information and Computer Science, National Technical University of Ukraine, Kyiv 03056)

Abstract: By analyzing policy texts, a key word extraction method based on machine learning is designed, which can extract

key words or phrases automatically from policies. Firstly, it used fastText to construct word vectors for policies obtained from the In-

ternet; then, integrated word vector and position information into TextRank transfer matrix; finally, selected the Top K words with the

highest score as the policy keywords. The results show that the method proposed has good extraction effect and high practicability.

Keywords: policy; word vector; keywords extraction; TextRank
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Research on municipal solid waste identification method based on
ResNet-18 network

Jin Zhanggen', Cao Yang’, Yu Hongfei >, Sun Caihua', Liu Ke’

(1. School of Artifical Intelligence and Software, Liaoning Shihua University, Fushun 113001;

2. School of Information and Control Engineering, Liaoning Shihua University, Fushun 113001)

Abstract: Automatic sorting and collecting of municipal solid waste is an effective way to solve the fine management of MSW.

The domestic waste dataset Kaggle is used as the picture sample to construct the domestic waste identification model based on

Resnet-18 convolutional neural network, and the method of deep learning neural network is used to carry out the classification and

recognition research on domestic waste. The experimental results show that the recognition accuracy of this method can reach more

than 90.0%, and the equilibrium point of the model is at 0.8 and 0.89 for recall and precision, respectively. This method provides a

basis for the automatic classification and identification of MSW.

Keywords: municipal solid waste; convolutional neural network; ResNet-18; image classification
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Terahertz image fusion based on illumination estimation filtering

Zhang Huazhong', Du Jinhua, Pan Yuekai

(Institute of Electronic and Electrical Engineering, Civil Aviation Flight University of China, Guanghan 618300)

Abstract: Carbon fiber reinforced composites are widely used in military and civil fields such as aerospace, and there are of-

ten many defects in the processes of preparation and application. Terahertz time-domain spectral imaging technology provides a

new method for nondestructive testing of carbon fiber reinforced composites. Images can be obtained by selecting different param-

eters in time-domain or frequency-domain when terahertz nondestructive testing technology is applied. The same defect can be ef-

fectively detected only when different parameters in time-domain and frequency-domain are required. Terahertz images with differ-

ent parameters are fused using an algorithm based on light estimation filtering. Firstly, the exposure of pixels in the initial image se-

quence is resolved by light estimation filtering. The membership function then calls these initial estimates. The final output fusion

image is obtained by weighted averaging among all pixels through the weight assigned by the membership function. The experimen-

tal results show that the proposed method can deal with the edge information and details of the image well, and is suitable for tera-

hertz multi band image fusion with better visual effect.

Keywords: image fusion; Terahertz Multiband Fusion; illumination estimation filtering
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Performance measurement system of Web application servers:
design and verification

Liu Wei"?, He Donghui", Yang Panfei"’

(1. The fifth Electronics Research Institute of the Ministry of Industry and Information Technology of P. R. CHINA, Guangzhou 511300;
2. The Ministry of Industry and Information Technology Key Laboratory of Performance and Reliability Testing and Evaluation for
Basic Software and Hardware, Guangzhou 511300)

Abstract: As one of the three basic software, middleware is an indispensable key product in information system projects. In re-
cent years, although domestic middleware products have experienced rapid growth, compared with global market leaders in terms
of performance and stability, it is still an important factor affecting the acceptance of the product market. Meanwhile, in terms of
the middleware assessment system and evaluation tools, China has not yet developed a mature, standard technology and productive
achievement. A performance measurement system of Web application server based on SPECjEnterprise®?2018 Web Profile Bench-
mark is proposed, the application that is tested in this benchmark emulates an automotive insurance brokerage application, then
the measurement system applied to a domestic Web application server, experimental results indicate that the Web application
server achieved good results.

Keywords: domestic Web application server; SPECjEnterprise®2018 Web Profile Benchmark; performance measurement

system

(E#%87TH)

Rician K-factor prediction and channel reconstruction of reverberation
chamber based on fitting

Zhang Xueying, Zhao Xiang"
(College of Electronics and Information Engineering, Sichuan University, Chengdu 610065)

Abstract: For the prediction of Rician K-factor and the channel reconstruction of a given Rician K-factor, a method is pro-
posed to obtain the predicted value or the desired reverberation chamber configuration by fitting the measured values of a few differ-
ent configurations of Rician K-factor. This method is used to fit K-factors at different distances between antennas in a reverberation
chamber. The results show that the function which replaces the antenna directivity in Holloway expression with polynomial has bet-
ter fitting effect. This function improves the Holloway expression and makes it applicable to both near and far fields. This method is
also applicable to the prediction of K-factor and channel reconstruction at different values of other factors such as the quality factor
of reverberation chamber.

Keywords: reverberation chamber; Rician K-factor; fitting; error of fitting
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Fine-grained sentiment classification of short text
based on capsule model

Shao Hui

(Computer Engineering Technology College, Guangdong Polytechnic Science and Technology, Zhuhai 519090)

Abstract: For fine-grained sentiment classification of short texts, a model based on capsule network is proposed. The BERT
pre-training model is used in the word embedding layer to encode the context sequence and target word sequence. Then LSTM is
applied to extract the corresponding features on the context sequence and target word sequence. In the attention encoding layer,
multi - head attention is used to complete the attention encoding. Finally, the emotion classification is completed in the capsule
layer. Experimental adopts three affective polarities, corresponding to positive, neutral and negative affect, respectively. The results
show that this method not only improves the classification accuracy, but also improves the F1 value, which shows that the model is
effective for fine-grained sentiment classification of short texts.

Keywords: capsule model; short text; BERT; sentiment classification

(EHH 98 T)

Analysis of the relationship between controller workload and flight sorties
based on SPSS

Guo Dongxin®, Li Keyang
(School of Air Traffic Management, Civil Aviation Flight University of China, Guanghan 618307)

Abstract: In order to determine the capacity of the sector, the correlation analysis between the control work load and the num-
ber of flights was carried out. In the framework of DORATASK method, the control workload is divided into three categories. Using
SPSS software, a multiple linear regression model was established with flight sorties as the dependent variable and three types of
control workload as the independent variable. The validity of the model is determined by goodness-of-fit and other indicators, which
has certain guiding significance for determining the maximum capacity of the sector.

Keywords: ATC controller workload; sortie; correlation analysis; multiple linear regression
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An emergency management method for online customer service content
violations and risks in the railway field

PiErDaWeiSi BaTuEr', Liu Jie"”

(1. School of Computing and Artificial Intelligence, Southwest Jiaotong University, Chengdu 611756;
2. Engineering Research Center of Sustainable Urban Intelligent Transportation, Ministry of Education, Chengdu 611756)

Abstract: An emergency management method for violations and risks of online customer service content in the railway field is
proposed based on the Scenario-Response Model and Knowledge Graph. Firstly, Protégé is used to construct a Scenario Model and
a Response Model, which respectively include Event, Form, and Risk Identification ontology, as well as Measure and Scheme ontol-
ogy. Based on the preset Scenario Model, combined with customer service content violations and risk event data, the risk identifica-
tion of the event is carried out, and the Form individual of the event and the Risk Identification individual corresponding to the
Form individual are obtained; based on the preset Response Model, combined with the Form individual of the event, the correspond-
ing Measure and Scheme individuals for customer service content violations and risk event are obtained. Knowledge is then im-
ported into Neo4j to storage, retrieval and application. Finally, the method is verified with a case of image infringement on the cus-
tomer service platform. By establishing a Scenario-Response Model and considering the overall correlation between the event sce-
nario and response, the prepared response measures and plans are accurate and reliable.

Keywords: emergency response; scenario-response; online customer service content violations and risks; scenario model;

response model
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The private cloud platform data cloud backup system design

Sun Jiangang’, Gao Ying, Yang Qingfu, Chang Yuzhu, Dong Yaozhong, Li Weiliang
(Information and Communication Branch of State Grid Co., Ltd., Beijing 100761)

Abstract: As the digital transformation infrastructure of large enterprises, the security and stability of the cloud platform are
the basis for ensuring business continuity. At present, data backup is only stored on the platform, and the backup strategy is not
standardized. Therefore, this paper proposes the cloud platform on cloud and under cloud backup system based on the private cloud
platform of the power industry. According to the relevant requirements of the power industry, the data classification, the data stor-
age, backup mode and backup frequency of the corresponding data are designed, and the contents that need to be considered for re-
covery and security are put forward.

Keywords: private cloud; backup system; electric power industry; data classification

(&% 1157)

Design and development of mutual assistance service platform based on
blockchain and “time bank”

Xiang Jiaxin, Wang Hongjie, Liang Guiping, Lai Peixin
(School of Data Science, Guangzhou Huashang College, Guangzhou 511300)

Abstract: In order to relieve the pressure of social pension, the “time bank” model is used as a new pension model to supple-
ment the traditional pension model. In the existing “time bank” system, the time dollars are stored on a centralized service node.
This method not only has the risk of data loss and tampering, but also has the disadvantage of lack of transparency in the issuance
and circulation of time currency. In this regard, a new type of mutual aid service platform is designed based on the blockchain tech-
nology and the concept of “time bank”. The platform takes the government as the leading role, “time bank” as the medium, and
uses “time dollars” to measure the value. It effectively uses the characteristics of blockchain decentralization, tamper proof, trace-
ability, etc. to solve the problems in the traditional “time bank” system, thus boosting the development of the national elderly care.

Keywords: pension; time bank; time dollars; blockchain; smart contract






	封面
	版权页
	目次
	中文目次
	英文目次

	研究与开发
	一种自适应无人机集群网络恢复方法（P01）
	基于时间序列的民用运输航空器碳排放预测研究（P14）
	一种改进DeepLabV3+的岩屑图像语义分割算法（P23）
	融合多尺度卷积的端到端宫颈细胞分割（P32）
	一种基于YOLOv5 算法的布匹瑕疵检测系统（P41）
	基于混合遗传算法的成品油二次配送优化（P50）
	基于时间跨度注意力机制的多变量时间序列预测方法（P56）
	基于Pareto 支配的高维多目标优化算法的分析与研究（P62）
	基于词向量与TextRank 的政策文本关键词汇抽取方法研究（P68）
	基于ResNet⁃18 网络的城市生活垃圾识别方法研究（P73）
	基于光照估计滤波的太赫兹图像融合研究（P78）

	实践与经验
	基于拟合的混响室莱斯K 因子预测及信道重建（P82）
	Web 应用中间件性能测试系统设计与验证（P88）
	基于SPSS 的管制工作负荷与航班架次关系分析（P95）
	基于胶囊模型的短文本细粒度情感分类（P99）

	开发案例
	一种面向铁路领域在线客服内容违规和风险的应急管理方法（P103）
	基于区块链和“时间银行”的互助式服务平台的设计和开发（P110）
	私有云平台数据云上云下备份体系设计（P116）




