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Fz1 FEXLHEER (RMSE)

Method Source only DANN'' ADDA!! CADA®! WADA! TADA
FD0OO1—FD002 43.25 48.62 19.87 19.52 18.60 15.15
FD0O01—FD003 29.29 45.87 39.74 39.58 19.13 19.59
FD0OO1—FD004 47.27 43.82 31.78 31.23 21.93 16.79
FD002—FDO001 32.79 28.10 14.33 13.88 15.09 12.38
FD002—FD003 34.50 37.46 32.60 33.53 19.13 17.14
FD002—FD004 14.99 31.85 34.35 33.71 23.38 13.03
FD003—FD001 11.66 31.74 19.97 19.54 17.64 11.59
FD003—FD002 36.34 44.62 23.47 19.33 16.38 16.96
FD003—FD004 37.31 47.94 26.33 20.61 19.49 17.47
FD004—FDO0OO01 20.17 31.54 37.89 20.10 19.15 16.11
FD004—FD002 14.74 24.93 28.77 18.50 20.30 11.49
FD004—FD003 29.98 27.84 14.14 14.49 14.86 16.02

Mean 29.36 37.01 26.93 23.669 18.76 15.31
F2 b LR (SCORE)

Method Source only DANN ADDA CADA WADA TADA
FD0OO1—FDO002 22209 93841 4426 2122 2043 1090
FD001—FD003 9929 27005 10711 8415 1411 4328
FDO0O1—FD004 33846 57044 12369 11577 3260 1408
FD002—FDO0O01 9861 8411 455 351 485 640
FD002—FDO003 10653 17406 3449 5213 1394 5113
FD002—FD004 1146 66305 12227 15106 3279 1506
FD0O03—FDO001 669 5113 1391 1451 1191 890
FD0O03—FD002 10903 37297 20764 5257 2156 1672
FD0O03—FD004 11502 141117 48748 3219 2594 1919
FD004—FD001 2827 7586 121677 1840 1427 1251
FD004—FD002 1376 17001 62215 4460 3963 771
FD004—FD003 7569 5941 537 682 413 2003

Mean 10207 40339 24914 4974 1968 1883
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Transferable cross-domain adaptive learning for aircraft engine remaining
useful life prediction

Li Wenxiao', Li Yongcheng', Li Peng’, Ma Haotong’, Lei Yinjie"

(1. College of Electronics and Information Engineering, Sichuan University, Chengdu 610065, China; 2. CETC Key Laboratory of
Avionic Information System Technology, The 10th Research Institute of China Electronics Technology Group Corporation, Chengdu
610036, China; 3. Key Laboratory of Optical Engineering, Institute of Optics and Electronics, Chinese Academy of Sciences,
Chengdu 610036, China)

Abstract: In the task of predicting the remaining useful life (RUL) of aviation engines, the scarcity of labeled data and the
variability of operating conditions result in significant distribution differences among sensor time series, hampering the generaliza-
tion ability of RUL prediction methods. Cross-domain learning offers a feasible solution to this challenge. Traditional cross-domain
learning minimizes the distribution discrepancy between the source and target domains to obtain aligned features, facilitating
cross-domain knowledge transfer. However, as aviation engines degrade, the semantic information between consecutive time steps
changes, causing local semantic mismatches in the previously aligned features, which adversely affects model performance. To ad-
dress this issue, this paper explores a transfer adversarial approach for cross-domain RUL prediction, optimizing the probability en-
tropy of local domain discriminator outputs to make aligned features indistinguishable at the local level. The method utilize the tar-
get mutual information during RUL prediction to impose semantic constraints, resulting in domain-invariant features with both local
transferability and target semantic importance, thus enhancing the model’ s generalization ability. Experimental results on the
CMAPSS aviation engine dataset demonstrate the effectiveness of this approach, outperforming existing cross-domain adaptation
methods in terms of RMSE and SCORE metrics.

Keywords: remaining useful life prediction; cross-domain learning; domain adaptation; transferable adversarial
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FHE, KRE, HEHF
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BE: MAEREREGE W, KREIDVARA-ANEZFAML, RFLBR—R=, TARARERBIFHAKR S0,
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RLZAL, TiRREE R A58 ik — BB T R Z A Y
DI o TR 1) S SR AT AR AN ] S o R
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PLEEUHNN T RN R IS 5 B RRE

AR KT FaceNet A1 ResNet 18 £  Xt R &b £
PEATIR, %A AYAE FaceNet BYSERE I, XFHSk
TR HEFTCHE, SR ResNet18 [IZE X} K .40 4]
R R AEFR I, I8 Triplet loss 451 2% PR,
TEX R AR HEAT b PR T8 1 SRGAN 5 2 X R 55
SUENG S Ty PR d ad, SRAURR g, £
PSRRI, AR SCHE RS R AR ER H IR
MR R By, TERURAE LR ARIAE] 94.1%.

1 HEXER

1.1 FaceNetEz

FaceNet /2 F Google $& Hi i —Fp T AR
SN B0 E 1 4 B 28 M 4% FaceNet J2 1] LA
MW a2 I TIN5 =k 3 I S WY oA TP 2B i
RGEfRR ) — A BORHELLS . XT84~ FaceNet
SEABR L, FRAE 2 B FR 23 AT LA A [ 1 1)

TEER N EH1(1998—), %, WA FTFEA, MR A AT AANLER; KBEF(1998—), %, L RIEHA,
AR A R T AANLRER; *BEEE . @545 (1981—), B, L RIRA, B4, 81 348 , TR 7 A reds il 512
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Training Loss Over Epochs for Two Models
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Point cloud semantic segmentation based on range view representation
and point-wise refinement

Chen Han, He Hongtian, Lei Yinjie"

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

Abstract: 3D point cloud semantic segmentation is an important way for machines to achieve environment awareness. In exist-

ing research, voxel-based methods and point-based methods are computationally infficient in the face of large-scale point cloud

data. And range-based methods inevitably cause accuracy loss when projecting and back projecting point clouds. To solve the

above problems, this paper proposed RPNet, a noval 3D point cloud semantic segmentation framework based on range view repre-

sentation and point-wise refinement. Sufficient experiments show that the proposed method achieves a mloU of 64.2% and an infer-

ence speed of 58 frames per second on the 3D point cloud outdoor scene dataset SemanticKITTI, balacing high accuracy and speed.

Keywords: semantic segmentation; 3D point cloud; range view; point-wise refinement
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Multi-source fusion SLAM algorithm based on improved point-Line features

Lin Jiajie', Xu Sheng', Su Chengyue"*, Chen Yuandian', Liu Libin', Shi Zhenhua'

(1.School of Physics and Optoelectronic Engineering, Guangdong University of Technology, Guangzhou 510000, China;
2.School of Advanced Manufacturing, Guangdong University of Technology, Jieyang 522000, China)

Abstract: Traditional visual SLAM algorithms are difficult to detect and track features in scenes lacking obvious features or
when mobile platforms move rapidly. This article proposes a multi-source fusion SLAM algorithm based on improved point line fea-
tures. The front-end improves the EDLines line feature extraction algorithm by combining similar short line segments, extracting
long line segment features. The back-end integrates point, line features, and IMU data, and uses nonlinear optimization methods to
further estimate the camera pose. The experimental results show that the improved EDLines line feature extraction algorithm has a
feature extraction speed that is four times faster than the traditional LSD line feature extraction algorithm. In the testing of the
EuRoc dataset, this algorithm has good positioning and image building effects in different scenarios, and has high robustness and
real-time performance, which has great reference value for real-time obstacle avoidance navigation applications of robots.

Keywords: SLAM algorithm; EDLines algorithm; IMU; point line features; nonlinear optimization

(E#F157)

Canine nose print recognition based on FaceNet

Li Menghan, Zhang Chenlei, Tian Cunwei”
(School of Physical Science and Information Engineering, Liaocheng University, Liaocheng 252000, China)

Abstract: With the increasing number of pet-owning households, canine identity recognition has become an important issue.
Canine nose prints are unique, and can be used to accurately identify canine identities. In order to achieve canine nose print recog-
nition, designed a method based on the FaceNet network. The Backbone of FaceNet utilizes ResNet18, and the loss function em-
ploys Triplet loss. Additionally, SRGAN network preprocessing is applied to canine nose print images to enhance image resolution,
making the nose print images clearer. Based on the FaceNet network offers an effective and feasible solution for canine identity rec-
ognition and authentication.

Keywords: FaceNet; canine nose print recognition; ResNet18
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Design of face expression recognition algorithm under the
multi-scale attention mechanism

Jiang Wenhao

(School of Intelligent Information Engineering, Chongqing Aerospace Polytechnic, Chongqing 400021, China)

Abstract: In order to optimize the recognition effect of blurred face expression and better obtain the representation data of fa-

cial expression, a face expression recognition method under the multi-scale attention mechanism is designed. By zoom and expan-

sion, the face expression decoupling representation feature data is extracted from the image, and the extracted decoupling represen-

tation feature data is captured through the convolutional neural network. Introduce multiscale attention mechanisms to selectively

focus on important expression features. at the same time. Using the multi-channel expression recognition method, the expression in-

formation in the face component area is adaptively extracted to identify facial expressions. The experimental analysis results show

that the recall rate of face expression recognition corresponding to the four different types of expression labels is always higher than

that of the control group, which is more than 98%, and the recognition effect has significant advantages.

Keywords: multi-scale attention; face features; expression recognition; skin features; neural network
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3.2 ¥ REBEGREZFWER
WA 2045 0 R, IfREALREA 1 n
SR S, S ABE LNERE )
WA . 7, =V, LightGBM $#AF 21 VY
HERWAR(2), St W2, HW0RE AT g i
WY 4R e B — UG T I, et B 4% Ak kAR B
MEERY, HEERSEHE LERRENEL,
TR AT
7,(1)=(1 = p)z, (1 - 1) (6)
Ho, p MEBRRBELERE, EHEKEOO<p<],
HY R AR B AT 2l i R B

e (=7, (1-1)+ Sac, (7)

Hop, At S5 b RS ) 280t R 1R
BER, &N

9

At} = 1Pij (8)

0, 7
Horp @ 85 B H B, R I WA R — Ui
BERAE SRR, p, MHERKE, RIER
HAXRE, WA, ZEA06)MmAK
(8) A, B /R AREMEAHOC R K]S, %% 4e b
AOfE B RV Ry, ELARME S R, %

738 A LAt i S 3 P R Rl 5
3.3 HE#ER
AL LightGBM Sk MU 59, I35 1
AR IRARRBAE N R B B AR K, $2 i —
FRERAEERE T, L-ACO 358, BRI T .
T 5512 H LightGBM B35 T3 A R AR 1 R 1R
B V; ARG ROR AR R BOH A RE LA
3 (4)) B RRAE ] (A G R 8 p; H2 T Ok
# L-ACO Bk, A& DMRER MR P,
TSR ARG B R« W &5
iz 1 L-ACO J7 4 B Y SR RRIE 748 S,-
R Y OREAS SCRR AT B MER ELUL A A
L L-ACO BE RS, R,
A BURES
it EARFFEFAES,
L AR A R v,
2.t L-ACO k.
a. VGG R E o, WWBAE n , JAEMRE Y,
W BRI GR 0 B, e KRR max
b. 32 FAR (4) TR AF 1] R R e 2R B
c. forz =1 to max do
for i =1tom do
iz 2 (5) R AR I by e A 45 B AR B Y
LMK P,
End for
izH(6). (7). RO EHHFEH o
End for
d. R AE T4E S

4 ZWERSHMH

RSO UCT Bt e vp e 1 — L 22 L 40
PR EIE AT AR, SRR SR 1.
&1 UCIHiREEHIA

e S HEA%L FHIEEL eyt
wpbe 198 33 2
wdbe 569 30 2
Sonar 208 60 2
Spambase 4601 57 2
Wine 178 13 3

4.1 ZBIHRELFE
IR S B 3R 55 A ThinkPad E550¢ 204,
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Intel (R) Core (TM) i3-4005U CPU @ 1.70 GHz,
4.0 GB A7, Windows10 64 [ #:A/E RS, #AF
4% A Jupyter 6.3.0, Python 3.8.3,

TESP SR b, OB AR R 32
i, R SO 1k IR AL 5 D R RO R A
1702k, TR LR B oex Se e dod
HEATIRAL B, BOFEAT A — R Ab B, K A 4R AE
JE S B A — 2 [0, 11208, SR X 4b 2
J5 B AT R AR e B S . A SO VR S R
AR IR e TR0 A 2 A 1T o 2R B Y 2R
R FNARFAE DB X LA R L3R 2,

R 2 DREBEMFMENHBTLE

ARSI HL JEth

Blde  AsOrik BUAEERE AR R

wpbe 0.935 0.912 4 33

wdbe 0.949 0.931 7 30

Sonar 0.813 0.725 5 60

Spambase 0918 0.889 6 57

Wine 0.978 0.947 6 13
4.2 BT

XA IEREE, INE 2 AHER 1, 7E UCI
BndE b, AR SO 5 R UER AR T I R 4k
P 0 0 B UE R I AR B R BT o ARSI vk ik

IR D, A RCRIRA . a3 Y
KR . F1L AL K AUC =T8548, &
B L-ACO Bk K ZHUE BT =T PFA 15 bR mg
& T Relief 4%,

£ 3 L-ACOE X5 % Relief BiASRIG MERELL IR

il
Ak 6k

wpbe wdbe  Sonar  Spambase Wine

ACC 0917 0942 0.812 0.882 0.961

F1 0.892 0912 0.824 0.856 0.956

Relief
AUC 0904 0933 0.765 0.874 0.952
ACC 0935 0949 0.813 0918 0.978
F1 0.905  0.931 0.858 0.921 0.981
L-ACO

AUC 0924 0945 0.781 0.929 0.987

% 3 WA L-ACO 51555 Relief $51F
Ve AR UCT BUi4E b4 TP 38 A5 0 5 L

59, 5 Relief FILMI LG, AR SO RAE 2R
W%, F1 340, AUC 5845 brikaE L #0A B R iy
B, 1€ Sonar BHEAE I, ASCIE S IMER R
AR T Relief S53% 5 (HA SO 09 FL 43500
0.858, i T Relief B ¥ 1) F1 43 %L 0.824; 7
wpbe . wdbe F1 Spambase Ffi 5 I, ATk
SUWERER . F1AE,. AUC ¥ TAE4 Relief;
162 0 B B0HE 4 Wine |, R SCO7 78 7 25
Wi . F1 08, AUC =IPEMN 48 4R H 0T
Relief 534,

25 FRTR, AR L-ACO $FRFSE £ 7 i 75 4%
FUERRR . F1 380, AUC B FAE G R R E
VERERE L, AMGEE TR Hir, [RE
PEm TRz AR

5 &5iE

ARSI LT LightGBM B2k b e 44 vk
) 45 AiF 3 % 7 35 (L-ACO) , 18 & 4R IE 1
LightGBM A fik H 2 JBAF Sy WORE 3R E T8 20 19 J3 &
FCRREC, [R)A) FARRAE (] B9 2 JR 7% (Pearson ) AH
KRR EAE Z M A BE B e, 1 1k
PRI RRAE T4, DA 35 B 40 B 4 1Y) 35 3R
SRR, AR SO IR BETE R AICRRAE 2 JEE 1 [ s
PR B 5 o0 R HERf R, D RRIE O Ay, $2
E IR AT RE O SEBR AR 7 R R S B
[Pt T E Y AR

S 2k
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[2] SR 3e, % Ah . A8 & e bk vl B B IB 0 45 A2 0 ik
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(1):147-156

[3] HF,HR=. K THEAVEIEREGE RSB
Frikl]] A, 2015,42(3) :241-244.
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BB T TR []]. b F 5428 F4R,
2022,44(1):27-38

[5] EM4, 2. ATRAEBEZHEFS AAF
Stacking 48 A&, 5 3] #9 L2 A LR R 4 % T 47 A
(J). &4 Bk é,2022,42(5) :32-39.

(6] R APk, HAFS R, 5 L T AU AR A8 iR
BEAZ B AR B R ]] M A% S 2T,
2023,37(1):121-135.
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Feature selection method based on LightGBM and ant colony optimization

Bie Chunyang, Tao Yiyong

(School of Computer Science and Engineering, Anhui University of Science & Technology, Huainan 232001, China)

Abstract: When processing high-dimensional feature data, there are usually issues of redundancy and irrelevance. As a tradi-

tional feature selection algorithm, Relief is widely used due to its high stability and computational efficiency. However, the feature

selection results are random, and for datasets with strong dependencies between features, such as collinearity, it may lead to inaccu-

rate results. Based on the research on feature selection methods, an L-ACO method based on LightGBM and ant colony algorithm

was proposed. The heuristic information of the L-ACO algorithm ant colony path search process was represented by the feature im-

portance of LightGBM algorithm. At the same time, the Pearson correlation coefficient between features is used to adjust the concen-

tration of pheromones in order to better control the correlation of features. Experiments have shown that the L-ACO method can re-

duce the number of features, reduce feature redundancy, and improve algorithm performance while ensuring classification accuracy.

Keywords: feature selection; LightGBM; ant colony optimization(ACO ); Pearson coefficient
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BEFE THEERAEMEKRNEE

LA

(RS R AL S i TR B, K 400074)

WE: AR EY 7T o ZMBAENRANFAK, mAALMNER LN T LEAFFWER, RET 280
BRBMEN ik, Bk, BFLML MobileNetv3 4 4 &% 7 B4 ER IR M %, Lo b@d Rk, =0 LA
R B 2 B 6 B AR B AT AR AR R G 2 E AR, BRI AEAZ BA5RAL; RGBT T MA B T HIEE R AR
M, PRH TR, EATRIEEN KA, BA TN ATE A 78.1%, FPSikF|65.53 Hz, ih 2 A& &

WREWG IR,
KEER: BB BN, ok SSlEaks

0 3l

1R &S50 N R 5502 AT B AL
AR Py R AT R, T ) R R A U 2 ) 2
(deep convolutional neutral network, DCNN) 5 fC
F R I 3 JRCRE g A A B A G 0 AR Y A R I
1%, BET DCNN By B ARl 50k a] 23 A w2k
— RIS I E B HE F R AT T0I AY XL B H bR
K 5%, 640 R-CNN™' | Faster R-CNN"/45E 5
2, MRS BIRV B, K S —
SRR AL T IR Y B B bR A I B,
U YOLOV3'®' | YOLOv4, SSD4RH:, HRH
PEROMINE el I ER il e e i G S SR o =1

AR S g 9% B 141 R i S 00 A T Y B ARG
D, Tl 4t A AU A PR R, R T PRI i
Y SRR B AE , Th FE 47 4 R AR
R, WUNMERIRS, ST T - A A
B OO R RHERLG O, SRR B ERTT T
R R, R T R AR R AN Y 1) R

1 PFFiRE %
1.1 EEKWEEH

ARSCER R & 5 T AR 200 i
DA RIEE R UN L 1 7S o AN 2% 220 o =

il

WK EHE: 2023-11-28  {EFEHEHHE: 2023-12-27

g5 B T RRE S EU 4% (Backbone ) | S0 5%
FRIEHR IR 25 (Neck ) LA K Sk A6 U 9 2% (Head ) .
X [ 28 235 ) 1 A0 R 43 32 22 4 H 7E Backbone DU
Ko Neck IR 43, & 46 1| % 5 16 % 48 Mobile-
Netv3 VENRFAESR IR 2%, SR SR s 9 26 % H
PROOCTERE, 5 Bl G AR ROEERHAE S B,
IR T T 1 - (A O LI A AR Rl S
JriE, IETR YR R 1S R (channel shuffle
attention enhancement module, CSAEM) .,
1.2 Y6 EE SR

B BEAR T 5, A6 3 x 3 4 BT
1x VRS, (7508 E SE 20, BRI
GRS T 38 3 VR T B A R AR 14 3
IGUFFTHL, SRR 1 5 R 1Y 28 B H 4 .
AR SCAERYTE 4k A 2 T AL I 5 A B TR BE
SEBAINPERE R BT, A AN IR 2 s .

RN A RO Rl S S R AE B2
F C ROV ORRRE R 73 1) 28 3 42 Ja 7 2434k
AR IR A /R B, WA AT

4Rt -

U, 1
WXHL- ; (i.7)
<j<H

,1<k<C)

Z/;:
1<i<w,1

EEE A . w5 A (1997—), B, F g A, e M BF 7 A BF R I 1 AALE A, E-mail: 127388055 1@qq.com
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[ Backbone
3x416x416 40x52x52 112x26x26  160x13x13 1x1 Leaky R IXI) (e (k) |
Conv Relu Conv Relu
(B,C,.H,W) (B,C,,.H,WV) (B.C,,, [k.H.W) (B,C,,. H, W)
; * Leaky 1x1 J
(B,C,,.H.W) (B.C,,, [k.H.W)
eck ; I Head I
1685252 168x52x52 I . .
*usxszxsz I I
Upsample : 8
368x26x26 . I
368x26x26 I
»(C - -—>24x26x26 .
256x26x2 . I I
Upsample
'y 512x13x13 I . .
S g |

@ Sigmoid @ Hadamard Product @ Concat @ Element-wise Add

B MEEn
AR 3x3FMEREIKRE N3, BZHE5T X7
Z, = max[u( (k)] (2) PRAEBFUARRD) G, SR 5 WA [R) 8% sz B AR AT A0
(l<i<wl<j<HI1<k<C) IE ¢ BRI B T Sigmoid PREIKIG , 1584
ﬂ;;:':u: Z/ft%%FTvak/\ T?Eltlélwﬁﬂ:ﬁﬁtﬂ I‘Eﬂf%?ﬁ*yi Ws9 ﬁﬂ%*ﬂi Wg%i*fﬁfﬁﬁgﬁa?ﬁﬂ

{8, g, RAH D RERILE (L)) B, R
BT C x 1 x 1 RIS .

Ak R AR S 0 1 A P 5 AR i
MR C/rx Ix 1, Cx 1 x 1), KHHiE
j@so SRR C/r x €, WMT2EEZEH

EEEH , Wb T S50 W s Ry
{Elﬁﬁ T element-wise add #:4F, 15 2138 18 FL
0, SR8 TEACE P T IE TR R DL & Sigmoid R
BOREIRAE, R EERGE W, IR W SREA
FHIE FIZJUE AR, 1930 EhRa RHE F oo

F=
F®0’{shuﬁ‘le{,u,qo[Angool(F)]+¢[MaxPool(F)]}}

(3)
Horp. AvgPool (F) Fll MaxPool (F) A% N E 25
S A A R AR P, @ IR R
YE, shuffle IMIBIRDE, o A Sigmoid PREHIE 1
(=
23 [V FFAE Al G 3840, W EE AR FRAE F A
B A R R RO AL RS ME R, PHEEE
A3 [ERFAE F L, H R B 22 AR 3 x 3 4 7

BICEAAE, LM RIE F oo
F..= [Angool(Fr); MaxPool(Fc)]
Fy=F ® oK’ (F.)+ Ky (F)]
Hr, KPOfRFRTE3 x 3B, KO feE3Ix3
el E Sy
3 Ao 3 VR PR R ) B AR R AT R
A A B P A IR R, B E 2 oA
1.3 HxEHMA
Vol 2N GRAE T N N PO
SRR R R T 0k, R pR R R IA R
(5)

(4)

loss,y = loss,; + loss,, + loss,,

Hrp, lossobjﬂfl§1§§i%2§?ﬁgi , loss, HATISiR
2/, loss,, M IRIHIRZERIK

X T S0 B AR S e Ay, AR R AR R R
B o3 2R 22 i AR R AL
loss=[ p. log(pl, )+ (1 = pl)log(1 - pl, )]

loss,;, = —z ZI ok z (loss*weight, )

(6)

Hop: SREAFRER L, pl AR IRL
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Global average pooling
c/ x1x1 Cxlxl
ilobal um poo Vlmg 77777777777 I I xW
W [iN: B (/4 o

Cfrxixl Cxlxl

T RED

? // iA rage value of Channel /// VVVVVVVVVV
— W

B2 @BiEREFENIEEER
BAE (i,7) PUMHE J& 289 c BHER, T p ARk 2 YK FE mAP A28 514 4 [0 R mAP
FricHE BT JeE 2S5 A B SAE . AR R BN 2 kU .
weight. n *I]Lm _class (7) jAP"
c € cl AP - i=1
Hr: num classjhﬂE%%’é%Ux&E, N, s P " k (11)
5l e HOARICHEAN 4K T N BRI £ i AR
M TIIAE 5 HSEHEANFIZEHT, ToU loss A 0, Wm:”%
He IAE 5 B 5 GRS GloUE>
ANHE S W A 5 HSSHE RIS . T GLoU /E Sy i o [k BT 4 AP 5 51T

HE B R AR AR, RE NS [A) I 56 1 T AE 5 5 S AE
RO S XM AEE S X, Fik, RA30K5IA
GloU SR 1 [P )15 25451 % pR AR .

[ 152 22 451 2k
L . [AnB _[c-4Ub|
loss,, =1 = GloU =1 AUB icl
(8)
2 5L
2.1 MR
AR SCR 2 B 0KS BE mAP . 28RS 5
3R mAR . F1 VL SRR RS} Size 36 X455 R0 gk 17
VAR . 38 I R I M RS B 2R P AN A3 [ 3R R
AR, BEEMA S P, (HIEH) . PR
EFD . N, (EGAF) . N, (B5) .
P,
P=fg+PF o)
— PT
P+ N,
WS- 2545 B AP FSE- 25 43 (9] R AR -
AP:JEHR
(10)

AR:2JR@MQ)

BIIFREmAP, UL FIVERIEMNFEIRZ—,

wnre

Fl1 =

2.2 BABEMANRK

BRSO TR X L IR 1.

Fik=

mAP*mAR
mAP + mAR (12)
TE LR E A

TIVERE A LA 1, R A R AR R AL B, 9
DRI SRR SR, A A Ak R A 1

Y Zr i i B3 48
i v A TR %) ARG N ek

o AT AR R AL R
» AR/ Y

HBE o
X1 SHEMTESXLL
fi sy BHRIM ARG
YOLOv4 63.95 29.89
SSD 23.88 30.54
GhostNet-YOLOv4 11.01 3.27
YOLOv4-tiny 5.89 3.41
YOLOvSs 7.09 8.20
AR 4.16 1.33
2.3 SEBERL5 AT
AR SO e B A B UEAT T S 2 Rl S
W32, 505 1/ DA MobileNetv3 VE M58 fl 45 AF
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SR 2K B 2 IR A 0 s S0 2 7R S5 1 BYHERE - Xf
BAGUEAT T ERARY SR WAL ER ;. SC80 3. SLG 4.
SEHG 5 43T SL R 2 Fehlh 25 A JOR ZE AR
Ak . IRT A5 25 458 2 A Ak LA K 3 3 VR v v T T 3
SRARER

M2 LIE W, HREGEdRER > BRI
A, AR B2, AR S 2 S gk
KEEY FEALHL IS mAP 5 mAR 43 B #E T 18.9 Fl
1974 E 3 s 52 3 %43 SR 2 Ak R B0 T

BT LU, G2 fifp B5CH 2 AN S A 5 O 1) 52 )
mAP F 03N A S, HmAREF 114H 5
M, KR A RCR AR B e s S0 4R H GloU
loss YE R IR IR 2245155 pR AL, mAP 5 mAR 53 3
FH154F L9 E 4 Al 5280 S7E 2% sR Bk
FERE L, A TG CSAEM, 280 T X%
RRIEAS B RsR Ak, I T ZERRIE Al A B = AR 1Y
ARG R, mAP 5 mAR /3 HIRTE 2.1 M1 3440

63\

4N O

R2 HBMIXBREBIWIEER(%)
with_mask without_mask mask_weared_incorrect
mAP@0.5 mAR F1
AP AR AP AR AP AR
SEE1 68.7 73.5 42.6 52.2 10.0 12.5 40.5 46.1 43.1
SLEG2 72.6 71.3 48.5 57.8 57.1 62.3 59.4 65.8 62.4
S5 3 71.4 774 49.6 59.6 56.2 63.6 59.1 66.9 62.7
S5 4 83.0 85.0 63.4 67.7 77.9 80.3 74.8 71.7 76.2
S5 82.3 84.6 68.4 73.8 80.2 84.8 76.9 81.1 78.3
3 g:lél: ig privacy-preserving image retrieval based on DCNN

BEOOHR B b 5 T 10 B i ARG 0 TR R AR
A BRI RS, 4540 52 e xf DL S B /N B i
FIEEAE, 1T MRSy R TR E
2 1B il R I Bk, RN D) AR Ak I 2%
MobileNetv3 /E N RFAESE U 2%, SRIE 4 H T —
FhAE BT ALR 25 6 8 B R VR R R Al G T i, BE
I TR RS, Sl T BB R AS R i 3R Ak
BF BB TR R, GE T B R
AR, FE N TF A dE 4 Face Mask Detection 5
[F) 2 A B X LY, A SRR S X A I K B R
78.1%, VY4 M55 2 82.5%, i I AE /N i
AE R,

BE K

(1] k3, 3KWA%, Soesh 5 LS T B ARG N
EAFR R[] A2 B R, 2022,58(15)
1-17.

RH#,FRHE, DI, F AT A YOLOVS 4947
MAEE B []]. B AR K 5 SR, 2023, 41
(2):162-169.

LI S, WU L, MENG W Z, et al. DVPPIR:

and VHE [J].
2022,34(17):14355-14371.

LEE H, EUM S, KWON H. ME R-CNN:
multi-expert R-CNN for object detection [J]. IEEE
2020, 29:

Neural Computing & Applications,

Transactions on
1030-1044.

SHARMA V, MIR R N.
faster-RCNN (SGFr-RCNN) model for object de-

Image Processing,

Saliency  guided

tection and recognition [J]. Journal of King Saud

University-Computer and Information Sciences,
2022,34(5) :1687-1699.

TIAN'Y N,YANG G D, WANG Z, et al. Apple de-
tection during different growth stages in orchards us-
ing the improved YOLO-V3 model [J]. Computers
and Electronics in Agriculture,2019,157:417-426.
ZHAI S P, SHANG D R, WANG S H, et al
DEF-SSD: an improved SSD object detection algo-
rithm based on DenseNet and feature fusion[]]. IEEE
Access,2020,8:24344-24357.

Larxel. Mask dataset[ EB/OL].[2023-07-23]. https://

makeml.app/datasets/mask.

(F#F4TR)
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EFBENFELR ORBYFE SIRENE L5

BE, MW
(EE BRFFJORZFE R T R b 24 B f 15 8 TR, TR 401520)

HE. ARG TT, 43 ORB HRRBUF/E SE AP, B 2 F{A%N FAST A 5 TH A F 8RR R 2t
T #e L EH B, AR T A€ m BMLM ORB #4853k, st B & xfﬁ%ﬁ%\$M$%ﬁﬁE%ﬁ%
JE, AT E S AT E A SN AL, RGARIES) A AL E R E LA AR S A PRI, R R Ay IR BE S ok e b ik SR AR
AL (FLANN) B A¥ IE fe %, /£ BuRoc 234 L5 A3 T ORB k. SIFT Lk 5 A S ik 69 45 42 5 1T B dd 5 An
FE, HREW, ERGEME L ORB HERI T 26.6%, ¥ SIFT H i3 T 32.7%,

KR ORBHik; AEmMRL; 4485 ; A SLAM

0 35l§ £ SLAMBAR RS

BE BHER I, HLds ABR R R R, Sk P35 AR
BAEHL RS ABBEZ DS . R AEPLAE A — Monostaw L EIRFTRSESLANE LA
) Em% B AL AN B IRAG L R 3 DTAM HEEBEEE TR
AREEAMA, BN LSRR T A 580 - ETRARESS
55, I H S R Az SLAM R4

AL AR AL, SR R LI A
B EN 5 S ATAY M8, B SLAM (simultaneous
localization and mapplng) YAl FESEBRI
SLAM A 3 T K [ 2570 f B BB HTf, ORB-SLAM 2 BLN MMM IFIE R 5
B RUEEER AR, SLAM REsbppre 5 EETORB FUORBRIE R P HOHFAE .
SLAM . 067 ik SLAM FIHLAE SLAM. HRERLBGRT: KEEMEEHNES.

PR EE A5 SLAM A] 437« o T U8 % 21 B E X B 5 P SIE . 2 N RO RS RE A H A
Tk, HEFIREAMLGE B E S, LRI AN S, XL SR Z M AR LG R SE
FRBRRAE (5 LB AE B o R AR K B0 S B AT MG, FRELRRAER R A, T

RO AL TARHIE A S a0 S 3

ORB-SLAM L3 SLAM 22 A

FAR RO, W FE 1, AL AY ORB AF ik s S U i xfE LA U A0CRFAIE
T IR R BB AE e, S — s P Y D) 25 R BEAR A o7 55 2 P 1 S PR R
PLSE SLAM J5k . 5 B LR A AR IS0, 41 T fit RSP BERFEAN R G TLRE, AR SCHE I

WRCPEIAG R B i, O T 3 6 A i 0 ) L B 05 FIIE N B {ELAY ORB AFAE s $R AL, il RIR
R AE T AR A AR o RIVSE A R AE DC JC K B 22 AH AVE 3R 73 A BE R RIS L
s SRIPARATAL AN, TSR AR AL i RS O PE B AT A R I B L

W EA: 2023-12-22 EFREH: 2024-01-10
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111 AEFHEME
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O VE R E FRAE SR J7 ) o X TR RAE AL
FE /N EG S, IR RS m, R
m, = > &y I(xy),p.q=10,1}  (7)

HAr I(w,y) RoRmEME ERAE R A KB,
IR 25 69 S € 227 o
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BRIEF J& — Ff ] 12t P A~ FREAIE 22 8] 1) AH AL EE
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WA AR T F (p(A,B)) R
1,51,
0,1,<1,
THEAR B AR F Z W A AU Z 5, X
HAAR AT AR AE VE i . ORB-SLAM 32 3i UG it J7
2 F2 R 2 7 VR A PR A R 4R VE I . R T
DEC ) B A AR X TR RRIE A, 7R — K
G 421 5 Z Fe AR LAY RRAE £ 28 7 DEC 58
P, Ly THE AR, dnl DR A ]
RERYDLAC Ao (HE TR B R, mE 2R
O(N2), i NFRAE SR8, X A
G, TR SRR, Wl R Bk
VCTC I 400 o PR A B 08 422 DG e 2 — 0 i %
AYRFIE A VE FC AR B A A JEUARUR ) R 25l
ZERL (AN kd-tree) KGRV EC AR, ] Dhid 1%
R {ER HERR — 2L 5 R DL C A, sl R DT
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e B Ol o ELARSZERI 75 0K AR AE A
TR FIHAF kd-tree 1, SRJG X T REAFFIE A,
TE kd-tree W 25 $% 5 2 S5 ML) £5VE Ry DEFE A5
AR TTE R, B2 R 0(logN),
oV AR A5 R

g5 TR, AR SR PR o 3 4 4 DL E
(FLANN) Bk - F P RRAE A DE e . HOBE BRI

(1) %22 E& A 15 VT BC EE B ORB 4y
TE R AT HER AR

(2) ffi ] FLANN 5336 %5 2 2% B H i ORB
FRIE SR FF AT RG], DOV i o 72

(3) X 5 VE e % H Y ORB R AE A5 35 38 455
PEATUCHD . ELRHE, X1 DT AC B5 ) A4
ORB FRF SRS, W) FLANN By e S5 E
14 b % B BT (9 k> ORB AR S H R SF, JIFit
AEMZE R,

(4) HREHE B8 HeAE AT AR . HLikH, X+
i VURC UZ i A ORB AR Sl iR 4T, 5 H:
5% K% 1 595 ORB FRIE 5 FIYGE ORB £F
TIE S5 22 (8] B FE B LU T E 3, 2R BN T
— AT A, PR DT I

(5) XFUCECLs R AT i . HAkHy,
XFF VT EE _E () ORB FEAE & XF, ol DL fil
RANSAC 5 Fe gk A7 i e fpife, LLik—2b
P 1 T L5 SR ARG B 6 ek

2 EWHERSHMH

WA DL AR, PR T A DG i Bk T
DLSEIR 2 RS B R AR S DE L . AR STl R
FHSIFT. ORB 57 CH ik $E iUAMGRRAE , JFAH
JH 2 7 VG e R S 5 T 08 427 DG i SFe X A 408 ot 32
FTRHIE VT L, 76 JF 5 45 1 AR iE A5 DS e 52
gk fnE 2 R .

ME 2] LIE H, ORBHFAE &5 2 BUB i it
%, HIEHff VT BC A o500 B0RH S AR F AR SO
SIFT F#AIE 3 42 O i AH A T ORB /b — 26 {H i
FE DRI [H] L ORB FIAS SCAAVE ARG o & X) 55 803
WY, FHESBUEIRAMAEE, UEE
B RGH S, FIARSCRE A . =M A
T ELUR VC RS B 5 R 155 D0 BB 858 L3k 2.
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(c) ORBFHIE s 4R MU 2 T VEFCACR

(f) AR SCR IR A5 B RS P fe i 40 42 DT i SR
Bl 2 SIFT. ORBE5AXE L4 SIREVFIL AL R

*2 SIFT.ORBSAXEXLAEREES R

ke SIFT ORB A
JIT AT DEC AR 500 500 500
TEA DEC % 122 128 162
VERCHS 0.244 0.256 0.324
FEHT (s) 0.182 0.091 0.112

MFE2 AT LAIF H, 7E 500 XFVCHED i, A
B VG JCORS B L SIFT Sk = 8 N 4r A, 1
ORBHE T 6.8 1A 73 sk s FERTILIL T SIFT, b
ORB {55 21 AN A 43 ki, I AN 52 ) 550125 1 52 If
PEo L, ACERGAERBR R E.

3 #iE

A SCIE R T B () ORB RFAIE £ £ U i
H 25 B F) ORB F ik [ 5 1 B $ BUREAIE A5 1) 5kt
B, 45 BEAS A [0 7 1 {ELAR B X BE S8 ekt oy 0
BL A, SRR D PG FE R, AR A X
PCBESR B AT B, A O R B (P Tk
BB AE o IS LU S, R A% ERA
VEAR BURFAE 3 5 28CR 15 AR SC A 1 I {0 7 4
BURFIE S B08CR , MAVE TSCRS 2 FIRE IR 777 1D
LEIER

SE
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Research on ORB feature point extraction algorithm based on
adaptive threshold

Tan Shuaiqi, Shuai Pengju”

(School of Electronic Information Engineering, Chongqing Open University Chongqing Technology and Business Institute,
Chongqing 401520, China)

Abstract: In weak texture scenes, in the process of extracting feature points with the ORB algorithm, fixed threshold detec-
tion of FAST corner points may lead to poor extraction results and affect the matching accuracy. This paper proposes an adaptive
threshold ORB feature point extraction algorithm, which uses image grayscale The difference value and pixel distribution probabil-
ity are used to calculate the image contrast, and the corner detection threshold is dynamically calculated based on the contrast.
Then the feature points were extracted based on the dynamic threshold algorithm, using two matching algorithms: brute force match-
ing algorithm and fast nearest neighbor matching (FLANN). The feature point matching accuracy and accuracy of the ORB algo-
rithm, SIFT algorithm and the algorithm in this paper were compared on the EuRoc data set. time consuming. The results show that
the matching accuracy is 26.6% higher than the ORB algorithm and 32.7% higher than the SIFT algorithm.

Keywords: ORB algorithm; adaptive threshold; feature points; visual SLAM

(L#F427)

Lightweight mask wearing detection algorithm in aliasing scenario

An Zhenyang’
(School of Mechantronics and Vehicle Engineering, Chongqing Jiaotong University, Chongqing 400074, China)

Abstract: A lightweight mask wearing detection algorithm is proposed to address the low recognition rate of mask wearing de-
tection in mixed scenes and the difficulty of deploying existing detection models with complex structures. Firstly, the lightweight
network MobileNetv3 serves as a feature extraction network for aliasing scene images; Secondly, channel mixing is proposed, which
utilizes convolutional kernels from different receptive fields in space for feature extraction and enhances feature information;
Finally, a loss function was designed to solve the problem of imbalanced data classes and improve the accuracy of model detection.
In public dataset testing, the average detection accuracy of the model is 78.1%, and the FPS reaches 65.53 Hz, meeting the require-
ments for deployment on small devices.

Keywords: lightweight; target detection; partial convolution; feature fusion
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T2 REE . 2000 RHESR I, DA 2 5 4>
T RRER R o BBk, 38 AT LR FAE B0 A 22 1)
2% (RNN) X = 4EREAY 1 77 910 45 B AT -, A
A% 30 0T ME D RRIE 2R o RRAE SR IBCH T 1Y 4
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HAB TR B N 2% S5 46 (2215 1000 )2 ) AR H () 5% 2
(residual )3k . ResNet il i 7EEREE A4 25 Fpn
AFEZHIC(Residual Unit) A5 ZR0E5 LL LIRT o
TN %, ResNet M 2% 47 ResNet18, ResNet50.
ResNet101 S5 A [A AL, AR FH ResNet50 14
FRIEFRIBUMZS . 25 TN 3 BT .
1.2 AEE A5 CBAM

T R I ML — Fh 7 L 58 FA R
CAERMEAR, BT AR5 % T
B “FEENT . AL VR B
S A K R T4y, T 20 AR
AT 455 750 8 % A A 3L 2B B i SR A A 4
FEZ MR AESR BUE 55, B WL AT L3S
i) E R O S s N S S ST S NN E
Fhor 2 UERG P . CBAM AR JE Woo 2845 H 1Y)
—FE R IR, WL S AR S s B 2
K25 (CNN)—E . CBAM BB A4/ F S 158
BRI T AU () SRRy, (il L RB A% T
R A 2 R AR AE AR B . R A
R I AN S R R B I HLE, 2R RE RS
T I b6 AN () 38 T A A T B AR AE SR T INAL
PETH TR R IA R ) FIPERE

CBAM F —4E 0 38 73 S Foe RO
Y2 (BRI F, e R VAR, BN
FEMT S, AT

F'=M(F)®F (1)
F'=M(F')® F' (2)

121 BHEEESN

T T Y R AR R DGR TR I 1) 3 T A
3 o X A A Y R AT R, AR B A
1 IE AL E . R A 4 Rt 4L (Global Aver-
age Pooling) 14 sy i St Ak (Global Max Pooling)
PR 2, 43 i A5 BB 38 18 07 2 (AR K
o ARG KX PIAE 5 % A — AL 2 2
AL (MLP) [ 45, 159 2] 55> 38 38 P AE . fie
Jo . B LR 5 R R AR A, 13 R]Z8 T

WA R AU BRHE

i 3o 4 SRy At AR RN A B A, AR —
A TEEYERE AT AR, TR AN [
TERFAE A B . XA B TR A A8 I Hh e R
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122 ZEWEEEN

235 [) 2 0 R U 5 1 TR A 1] 1) 5 ) 4
FE, GRS A AT IR, 153
B E BB . SR A TR 2 R 2% 1 U5 5
X 38 T R ) AU B R AR 1R AT A R A
15 2B B EEANEVE o SRS R X S 4y
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X BB AY 5 A G A AR B R AR A 3fE
13 B 2 A (A AU B9 R AR .
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A i AR RRE L, s
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WAk, JEXFRELESEATE AL . RS, FEIE
BOH 1P FFAE I G 8 — A, IFAE Conv 4
YER 1 BB BT R ER . Bm, B
2R EE R ITRAEIE F (f 1) 52 ReLU DI REHIE J5 153
B il

512, 1024 1024, 2048

3, 256 255, 512
Conv7x*7, 3, 64 Maxpool3*3
Input ) stride *2 ¥ BN [RelU ’{ Stridek2 }—’ESO‘LtleNeck*S}—’ﬁBottIeNeck*AL}—’[BottIeNeck*%—{BottleNeck*S

224%224 112%112 5656 56%56

28%28 14%14 14x14 11000

3 ResNet504#4
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2 ZWHERSHM

2.1 EBIFE
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EPYC 7551P 256 GB 64 #% CPU il NVIDIA RTX
A4000 GPU Ff-{ii f] PyTorch1.12 1 Cudal1.3 #E47
R BRI S5

2.2 H#EE

T IZ 0 R FH R B0 45 4 ModelNet, & 3 #k
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(CAD)BERIEE S o 2B R AR 4015 660 X5 2 5

FII51128 A . K 4 h 119 40 A1 104>
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- e e N W
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¥4 3 s o ®
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E 4 ModelNet#iB5

2.3 BT

e = HEBRURG RIG 7 AT 55, RRIE SR R
KT LR EFE B 2% ResNet-50. DenseNet
FVGG-M AT SLI0 53 BT o A SCHE B 4 Model -
Net40 LA 72500 5%, 4 CBAM R 43 51l % 42
F)_FIRAS[E ) CNN AR XF B HERG R (0A)
FOF- 35 M 1 5 (AA) HEAT X B . 25 3R L 3% 1
ResNet-50 7E OA Fl AA PEREEIHE T HiAh M 45
I, FRATEFE ResNet-50 VE A EFAE SR BUM 4 . M
F2 AT LA A SO R RE A E— 2

1 TESRMEMESLEBETT L

CNN OA/% AA/%
VGG-11+CBAM 93.67 91.92
DenseNet+CBAM 94.82 92.83
ResNet-50+CBAM 95.61 93.24

®2 ARFAEBEHERHE(OA)RILE

Tk LA ModelNet40/%
MVCNN 12 89.90
GVCNN 12 93.10
SeqViews2SeqLabels 12 93.30
3D2SeqViews 12 93.40
MHBH 6 94.70
Ma et al. 12 91.05
ENVIRS 12 95.61
3 45iE

ARSCHR T — Rl RE T CNN FITE B LAY
FAE SR IO 207 1, %5 Mkl i 5 BRI 2%
FEHURRAE , o 18 38 14 8] T 5 7B B A R 4%
T R R BE S A AR LA R A TR X
SRR RO EE A, SRR R LA, S



52 - M AZEH 2024 4%

I3 7% R T LT Je S AR AR A 400 ] 36 T R DX S
Z I AR OCHE . NSEER A5 SR AT, 7R A &
NI G, SEGFITEX e, B T 7
TE 5256 4E ModelNet40 [ i BH T HAE 3 25 VA R
R pL R, JFH, E R R A 5 R[]
B R AE $E B B 22 N 25 25 4, {8 FH ResNet50
FEAR M BIAHEAT LI P Re AL . T AT
BAE X R AE 2R A I ACR Ak 184, &=
FAIAYEE By R, NTBR G T = 4B AL 4
WA R . FEARKM T AR, 5 OCERE
TER G Mg, LR = 4ERi 8 5325 Sk
R

SE 0k

(1] ek, Botic . KT AEfiE L = gt Bk
223 ()], #F AU R ,2020,40(7) : 1863-1872.

[2] #2%,FRE,IRE,F ATREFINZ%
BA MR kR[] MIERE S AR, 2021,36
(1):1-21.

[3] TH.,#&ATHE, & ATREBNEG =4
Rk []] b RERETXFFIR,2021,26(6):
18-23.

[4] SU H, MAJI S, KALOGERAKIS E, et al
Multi-view convolutional neural networks for 3D
shape recognition [ C] //Proceedings of the IEEE In-
ternational Conference on Computer Vision, San-
tiago, Chile,2015:945-953.

[5] YU T, MENG J, YUAN J. Multi-view harmonized
bilinear network for 3d object recognition [Cc]//Pro-
ceedings of the IEEE Conference on Computer Vi-
sion and Pattern Recognition, Salt Lake City, Utah,
2018:186-194.

[6] WANG C,PELILLO M, SIDDIQI K. Dominant set

clustering and pooling for multi-view 3D object rec-
ognition[EB/OL]. arXiv:1906.01592,2019.

[7] FENG Y, ZHANG Z, ZHAO X, et al. GVCNN:
group-view convolutional neural networks for 3D
shape recognition [C] //Proceedings of the IEEE
Conference on Computer Vision and Pattern Recog-
nition, Salt Lake City, Utah,2018:264-272.

[8] MA C,GUO Y,YANG J, et al. Learning multi-view
representation with LSTM for 3D shape recognition
and retrieval [J]. IEEE Transactions on Multimedia,
2018,21(5):1169-1182.

[9] DAI G,XIE J,FANG Y. Siamese CNN-BiLSTM ar-
chitecture for 3D shape representation learning [ C]
//Proceedings of the 27th International Joint Confer-
ence on Artificial Intelligence, Stockholm, Sweden,
2018:670-676.

[10] HAN Z,SHANG M, LIU Z, et al. SeqViews2SeqLa-
bels: learning 3D global features via aggregating se-
quential views by RNN with attention [J]. IEEE
Transactions on Image Processing, 2018, 28 (2)
658-672.

[11] JIANG J, BAO D, CHEN Z, et al. MLVCNN:
multi-loop-view convolutional neural network for
3D shape retrieval [C] //Proceedings of the AAAI
Conference on Artificial Intelligence, Honolulu, Ha-
waii, 2019,33(1) :8513-8520.

[12] CHEN S, ZHENG L, ZHANG Y, et al. VERAM:
view-enhanced recurrent attention model for 3D
shape classification [J]. IEEE Transactions on Visual-
ization and Computer Graphics, 2018, 25 (12)
3244-3257.

[13] WOO S,PARK J,LEE J Y, et al. CBAM: convolu-
tional block attention module [ C] //Proceedings of
the European Conference on Computer Vision
(ECCV),Munich, Germany,2018:3-19.

Three-dimensional model feature extraction based on attention mechanism

Wang Huanhuan®, Li Shuqing

(School of Information Engineering, North China University of Water Resources and Electric Power, Zhengzhou 450018, China)

Abstract: Currently, in view-based 3D model retrieval technology, most methods for multi-view feature extraction focus on the

global feature information of the view and ignore the exploration of the correlation between the local feature information of the view

and the multi-view. To solve this problem, a new feature extraction method is proposed, which uses the convolutional neural net-

work in deep learning and combines the attention mechanism to extract features to improve its discriminability. The method con-

ducts experimental analysis on ModelNet40, takes multiple views of the three-dimensional model as input, and adds an attention

module to the network layer for feature extraction and classification. The results show that this method is superior to existing typical

algorithms in terms of classification accuracy.

Keywords: 3D model retrieval; CNN; attention mechanism; CBAM
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Application of LSTM-PROPHET mixed model in material reserve demand

forecasting

Xin Wei"

(College of Information Science and Technology, Qingdao University of Science and Technology , Qingdao 266000, China )

Abstract: The LSTM-Prophet mixed model was established to predict the daily material consumption of Company A and pro-

vide reference for the daily material reserve of the workshop. The data set was derived from the actual daily material consumption of
Company A since 2015. The experimental results showed that the MAE value, MAPE value and R* value of the LSTM-Prophet
mixed model were 40.905, 0.044 and 0.863, all of which were better than the LSTM model, Prophet model and ARIMA model. It is
verified that the LSTM-Prophet hybrid model has better prediction accuracy and can be better applied to industrial scenarios.

Keywords: LSTM model; Prophet model; time series data prediction; mixed model prediction
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Universal conformance testing framework based on
data exchange format standards

Lei Haishen"?, Xu Wei"? Xi An"*, Dong Nan"*

(1. The Fifth Electronic Research Institute of Ministry of Industry and Information Technology, Guangzhou 511370, China;
2. Ministry of Industry and Information Technology Key Laboratory of Industrial Software Engineering Application Technology,
Guangzhou 511370, China)

Abstract: A universal conformance testing framework based on data exchange format standards. First, a conformance testing
standard needs to be developed. Then, test developers can convert the data format standard from text form to program-readable file
form and design and develop the conformance testing system according to the conformance testing standard. Finally, the
program-readable file is used as the benchmark test case set, and the tested file exported by the software under test is used as the
tested object. The conformance testing is completed through structural and syntactic analysis. The testing framework proposed in
this paper is universal and does not care about specific standards. It only needs to extract universal structural analysis and syntactic
analysis rules based on the conformance testing standard, maintain the benchmark test case set, and effectively reduce the amount
of code development. Testers can quickly support test requirements.

Keywords: data exchange format standards; program readable; conformance testing
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void OnGUI()

%
if(myskin)
|
GULskin= myskin;
}

GUILDrawTexture (new Rect(0,0, Screen.width,
Screen.height ) , Resources.Load(“Start”) as
Texture2D) ;

a+=Time.deltaTime;
if(a>=1)
a=1;
GULcolor = new Color(1,1,1,a);
if(GUILButton(new Rect(Screen.width-160,
Screen.height-140, 160, 140) ,“”
customStyles[0]))
{
Application.LoadLevel (“Main”) ;
f

, myskin.
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Research on the development of a digital display system for traditional

Chinese medicine culture based on learning experience

Zhu Minjiao"

(Department of Big Data and Internet, Suzhou College of Information Technology, Suzhou 215200, China)

Abstract: Traditional Chinese medicine culture has a long history, rich content, and profound connotations, in order to pro-

mote the inheritance, innovation, and development of traditional Chinese medicine culture in the digital era, we explore the design

and development of a digital display system for traditional Chinese medicine culture from the perspective of learning experience.

Analyze the various forms of digital display, interpret the connotation of learning experience, build a digital display system design

framework, and use various platforms and tools such as 3Ds Max software, 720 cloud platform, World Wide Engine, and Unity 3D

software to complete the digital resource construction and interactive settings of the traditional Chinese medicine culture digital dis-

play system. The system has 3 major modules: AR navigation, VR roaming, and interactive media, it integrates digital resources

such as 3D models, 2D images, text, audio and video, and it has rich interactive methods. Based on the learning experience, the sys-

tem users are learners of traditional Chinese medicine culture. Traditional Chinese medicine culture is naturally implanted in the

minds of learners, as a result, it has been widely disseminated and promoted.

Keywords: learning experience; traditional Chinese medicine culture; digital display; platforms; tools
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Research and implementation of birdsong recognition system based on
WeChat mini program

Chen Lingfang', Zhou Yan"*, Wang Qingjuan'?, Lin Jiahao', Chen Yeheng'
(1. Beijing Institute of Technology Zhuhai, Zhuhai 519088, China; 2. Beijing Institute of Technology, Beijing 100081)

Abstract: Birds play a crucial role in ecosystems, but the traditional ways of studying and monitoring birds are inefficient. In
order to solve this problem, this paper develops a birdsong recognition system integrated into a WeChat mini-program using the
Flask framework and deep neural network. The system employs sound recognition technology to identify birdsongs automatically.
Users can record or upload the bird song audio files through the mini-program. The system then automatically preprocesses and ex-
tracts features from the audio, and use a trained CNN model for the recognition of bird songs. In addition, the system provides func-
tionalities like a bird dictionary and visualization tools for data monitoring for the users to look up or display.

Keywords: flask framework; WeChat mini program; birdsong recognition; CNN model

(E&F61T)

Application of mechanical completion punch management system in
FPSO construction project

Xing Tongchao’, Shi Zhenhua, Zhao Xilei, Wang Liang, Wu Jiangyong
(Offshore Oil Engineering Co., Ltd., Qingdao 266520, China)

Abstract: Mechanical completion is widely used in international marine engineering construction projects. As an important
transition stage, Mechanical completion is a project managing theory and fine management of project. Construction and inspection
personnel will log a large number of punch in the process of performing mechanical completion according to ITR. A punch list will
be generated. How to track and manage the punchlist quickly and efficiently in real time is the focus of project management person-
nel and field inspectors. To solve above problems, a mechanical completion punch management system is built based on Django in
this paper. Through the actual operation of a FPSO project, the application effect is good. The application experience can be used
as a reference for other similar projects.

Keywords: mechanical completion; punch management; Django; Python; FPSO
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Design and implementation of abnormal data detection system based on
Web

Chang Xin, Tian Liqgin®
(School of Computing, North China Institute of Science and Technology, Langfang 065201, China)

Abstract: Aiming at the complexity of data sources in big data processing and the existence of more similar problems in the
cleaning process, an anomaly data detection system is developed. The system uses the popular Python programming language and
lightweight Flask Web framework, which can simplify the repetitive processes in the data processing work, greatly reduce the work-
load of data analysis, improve work efficiency, and complete the detection of anomalies in the data using the built-in anomaly detec-
tion algorithms and custom algorithms uploaded by the user.

Keywords: Web; Python; Flask; outlier detection

(E#%87TW)

Research and implementation of wormwood intelligent recognition applet
based on Spring Boot

Zhao Wenxin", Su Feng’

(1. School of Computer and Network Security, Inner Mongolia Electronic Information Vocational and Technical College,

Hohhot 010010, China; 2. Inner Mongolia Autonomous Region Meteorological Service Center, Hohhot 010051, China)

Abstract: Wormwood intelligent recognition applet is based on the fusion application of big data analysis and intelligent
image recognition technology. It integrates six functions of wormwood intelligent recognition, user information reporting, data visual-
ization, knowledge popularization, online community and rhinitis prevention and control information pushing. At the same time, it
develops a big data visualization platform for the spatiotemporal distribution of wormwood plants. Thus, it can help the government
and relevant departments to better manage wormwood, solve ecological and livelihood problems, and help allergy patients who are
troubled by wormwood to prevent in advance the intensive period of wormwood distribution and diffusion.

Keywords: image recognition; wormwood intelligent recognition; data visualization; rhinitis prevention and treatment
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Digital and intelligent construction of energy and carbon based on
industrial internet

Zhang Wei, An Zhenwen, Liu Zigiang"
(CNOOC Information Technology Co., Ltd., Research and Development Center, TianJin 300450, China)

Abstract: Through the data collection service at the docking edge, obtained equipment parameter information on real time,
collection, monitoring, statistics, and analysis. Additionally, calculation and summarization of carbon emissions according to col-
lected data. Helping businesses understand their carbon footprint. Applying grey theory GM (1,1) model, analyzing historical data
and forecast energy data. Policy maker can use the forecast data. Improve the enterprise energy and carbon emission management
level of digitalization and intelligence .
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Design of operating cockpit based on 3D point cloud modeling

Song Ya’nan", Jiang Han, Lyu Houwen, Ge Chulin, Cao Jihui
(Digital Center of Ocean Oil Engineering Co., Ltd., Qingdao 266000, China)

Abstract: According to the characteristics of the construction management of engineering enterprises and the latest concept of
the meta-universe, a new digital cockpit management mode is proposed. The previous digital management mode focuses on the col-
lection of basic underlying information and statistics into spectaculars. The visualization only stays outside the management system,
ignoring the interaction between managers and executors and the integration of engineering site data. Through the new operating
cockpit system designed, it can realize the real-time and effective coordination of the site model, basic data and management inter-
action, truly realize the meta-universe mode of the engineering site, and greatly improve the digital management efficiency, manage-
ment level and management experience.

Keywords: project management; informatization; three-dimensional reconstruxtio; meta-universe; artificial intelligence

(E&%1037)

Embedded laboratory access control face recognition system design

Zhai Li", Zou Qizhang’

(1. Lab Center of Nanjing Audit University, Nanjing 211815, China;
2. School of Economics, Nanjing Audit University, Nanjing 211815, China)

Abstract: In order to strengthen the control of the laboratory access control system and reduce the false detection rate of the
access control procedures, the embedded laboratory face recognition system of the laboratory access control system is designed and
verified. Simply describe the construction requirements of the system, and design the overall structure of the embedded system. The
0K6410 core board is connected to the basic circuit to complete the system hardware design, establish an embedded
cross-recognition compilation environment, pre-process the identified image and design positioning instructions, and associate the
ORL embedded face database to complete the design of the system software. System test results show that: for static detection recog-
nition environment and dynamic detection recognition environment test, after 50 users identification test, the error rate control
below 15%, shows that in the process of actual embedded face recognition, identification error is small, controllable, identify fast,
easier to adjust, has the practical application value.

Keywords: face recognition; embedded; system design; laboratory access control; recognition program; remote monitoring
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root INFO Trainning epoch:43/100  batch:1/586  Ir:0.000755  age_loss:0.015751
gender_loss:0.535456 loss:0.551207 acc:0.750000;
oot INFO Trainning epoch:43/100 batch:51/586  Ir0.000755  age loss:0.016912
gender loss:0.202182 1oss:0219094 acc:0.924042;
root INFO Trainning epoch:43/100  batch:101/386  Ir:0.000755  age loss:0.017323
gender_loss:0.194603 loss:0.211925 acc:0.931312;
root INFO  Trainning epoch:43/100  batch:151/386  Ir:0.000755  age loss:0.017437
gender_loss:0.201491 loss:218928 acc:0.922185;
root  INFO  Trainning epoch:43/100  batch:201/586  I1r:0.000755  age loss:0.019190
gender_loss:0.200332 loss:219523 acc:0.920398;
oot INFO Trainning epoch:43/100 batch:251/586  Ir:0.000755 age loss:0.018755
gender_loss:0.197581 loss:0216336 acc:0.919323;
oot INFO Trainning epoch:43/100 barch:301/586  Ir:0.000755  age loss:0.018536
gender_loss:0.196523 10ss:0.215079 acc:0.920889;
root INFO  Trainning epoch:43/100  batch:351/386  Ir:0.000755  age loss:0.018543
gender_loss:0.192140 10s5:0.210683 acc:0.922543;
root INFO  Trainning epoch:43/100  batch:401/386  Ir:0.000755  age loss:0.018373
gender_loss:0.191714 10s5:0.210089 acc:0.920079;
root  INFO  Tramning epoch:43/100  batch:431/586 Ir:0.000735  age loss:0.018260
gender_loss:0.190643 1oss:0.208902 acc:0.922256.
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Design of facial age and gender detection system based on CNN

Sun Xiaoguang'', Wan Ruonan', Yu Guangzheng’

(1. College of Electronic Information Engineering, Guangzhou City University of Technology, Guangzhou 510800, China;

2. Institute of Acoustics, School of Physics and Optoelectronics, South China University of Technology, Guangzhou 510640, China)

Abstract: The ResNet-50 model in Python is used as the backbone network for the facial age and gender detection system

based on CNN, the original facial image collection is preprocessed on Wiki platform. An age prediction and gender judgment classi-

fier is constructed as the output layer of the model network, and the mean square error and cross entropy loss function are used to

predict and output the results of age and gender. An interactive interface of image, video and real-time camera recognition is built

on front-end system used PyQt5, and OpenCV is used to annotate the face of each frame of images, videos, or camera readings. The

predicted detection results of facial gender and age recognized by the model system are plotted and displayed as the image.

Keywords: CNN; ResNet-50 model; OpenCV; face recognition
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Design and production of 3D virtual broadcasting room

Chen Jun®, Chen Junwen

(College of Educational Science, GuangDong Polytechnic Normal University, Guangzhou 510665, China)

Abstract: Based on the 3D virtual reality technology, the characteristics of the virtual studio technology are analyzed. From

the perspectives of development tools, design ideas and design and implementation, the construction process of the 3D virtual stu-

dio is described in detail, and a 3D virtual studio with high sense of reality is constructed. This paper discusses the design and

implementation of 3D virtual broadcast room, and further optimizes the application and development of virtual scene in network

broadcast.

Keywords: 3D virtual broadcasting room; unreal engine; three-dimensional modeling; development tool
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Research on the training and teaching process of Hadoop distributed
cluster deployment based on OpenStack cloud architecture
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Abstract: Vocational colleges are offering majors in cloud computing technology and big data technology, which are closely re-

lated and have different focuses. Professional courses also intersect, causing students to have certain misunderstandings and confu-

sion when learning professional knowledge. Given that this is to solve the bottleneck and difficulty in the teaching and training pro-

cess of teachers, and deepen students’ mastery of big data and cloud computing technology. We will integrate and deploy the Open-

Stack project in cloud computing technology and the Hadoop project in big data technology. Based on the successful configuration

of the OpenStack private cloud, we will apply for cloud resources to create a cloud host for Hadoop fully distributed cluster deploy-

ment and configuration. This will enable teachers and students to successfully achieve configuration in this teaching and training

phase, further providing a more intuitive understanding of big data and cloud computing technology, and promoting in-depth learn-

ing of professional course knowledge.
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