* X E(HFXH) (INSPEC) 5 iF B F/ * (Eiff#i‘ﬁﬂt‘f/fﬁﬁllf@ﬂﬁ BE) (JST) e FH T
CEFH(XHFE) (AJ) X BEH T & EE(XHEBRZRYHEE) (EBSCO) £ XX FKFHFI
& EE(SFIZBITHER(M&LR))( Ulrichsweb) I REFF  « EE(E “Uﬁ‘f-/%jfﬁ( E#AFF))(CSA( NS) ) e i)
*2017—2019F 1 5 EFF &M MUF *»RXZEZ(HFHEBEFSD)(IC) X FHFA

FAHBEFA(BEHAHZELSITEHRAL) g EFFF 5 X HEE(CSCD) % 7 A 7

P EEEFHTREHE LA LT s (HXH Y AEEE)FEHFA

> PEMBEEZEOHT < £EFIEOHT & (HEBFIM) (B EZ R (EERR) ) F TR F

> FH MK & X % i B A A & B EfEm PRI F R e X ( F5000) 7 B A IFHT

> HEZRE TG E TN EEERTHT *(BE FHEXHHEE)REHTF

* RCCSEBwZABF P EBTI 77 BERZHATF *(HFEIBERAXEFEEN)XEHF
V4L A 5

Jisuanji Yingyong Yanjiu
¥ 43 % £ 9H 202649 A

B X
ERRITIE
FETF Transformer JBCEIZ FL2E SJ LR -+ vverreereerserseostess e it et e st e e st et e et et et et e e KRR MKk (2561)
T [0 SRR (0 PG K ETLJT B TIRGTLIIR v ververveesseesemsseesses e se et e et et ettt ettt JERETE b HR(2575)
EREFILE
SR A A AL (O IR E TR L <+ e vevemmmeeeeeees e s emt ettt e oy, E i, RARF] (2589)
T X B R ) RS TR R JT T +voveereereerreeseesese et er ettt A5k BRKEEL R BR L ESCE, 1 F(2597)
IR IR B I SR S TR AT RS LB o veeveere ettt % B TN, BL(2605)
EHEmEEE
T 22 R R SR 2505 1 W R S P HETEARETEL e vttt ettt BKE . . 8(2613)
SRR 5 TR A1 IS REITED o e e ene ettt W Rk (2622)
2 BT BRI 1) 201 P B B TR W/ )[R S A 27 ST SIS TR EE ovvevmemeemmeemimesnime e BN, L, A R(2630)
T LA 2 SR B B BT A R ZS I T J5 3 v oo eeemmm e X0, B 52(2639)
o R AT B R S5 1 2T FEE T R 28 A0 T e AN 5 RSN At (2648)
BEH SRR
Bl AL I 25 22 ST AT SRR FIIRETEL —veeveemreee e er ettt ettt sl 35 mowr b /NIg (2656)
IR U HE I 25 38 XA B R AT AL I e eveereeereeseenseene e st sttt WAk VPR AT B, AR (2664)
T B RS WAy 3 TR 25 FT 00 A5 I FEGURR RN J T eveerveereeneeresneenseseesee e W, SO LRI AR AR (2673)
T AT M AT A ILIETIIU T - veeveereeseesses e ese et sttt ettt e e BOUh.ZE HE(2682)

HF W BOE 1 M5 2 N B TR A B BUIFHR FEE T - oo oo oo oo e, ZZ T (2690)



STV [R5 (A A T T A B TN T 2 e evee et Fhw, 2 0% BT OFE(2698)

DeepChance- OPT : T [ K5 255 BE 2 5 PR IBLIE DEHERELE «oveverereesesenentere sttt SN B B (2707)
ORI ] 2 B B TS 1 030 B8 (LRI ZA 2 v v vessese sttt s Bess L 22 UEBE w(2715)
T M T BB U 1 T AL [ T35 0 28 QLI - vevvevvemeemeenm e W e B B wh iR, SEET (2723)
2 P B A TR0 32 e ] (2 (0 TR T JK ZETITEE - v v eveene e ettt 2] AR X, TR (2729)
T T TR [ T T BB T T v v eeee e WP AN, Tk B R L T ME(2737)
REEARHAR
FF Lo B R T R 25 5 (58 A A B BB TR 7T e veeveemmmmmmmmmmm e e SN, XIS S (2749)
T[] RISC- V. [ S5 200 1) 25722 [ 3 S A A BRHL A G R IRAAY, oveoveereeneemeernmeneeiee st el U TSR W H(2758)
PR A S I G0 RISC-V ARFHIGEE L] evevevemereeseensesseseee et FaEp MR WL T (2767)
M 5@BERAR
i) XL MIMO 1 &3 (235 3143 A B - AR T MR BT o eveermereeneeseeresae e e oA R(2773)
BT BRI AL T B T ANV B - 2SR G I8 455 PT IR AE Y R A TR SR oo kAR, SREE T (2781)
e FHERAURAT 55 S A S I DA 0 2 DRI IR SEIE e eeeeeeeee e F B Ak, 2R &, 5755 (2790)
RERREER
T JEUE) 2% [ J2 VK TR I TR STRELEL +vvevveseseeseeses et ettt s TR BLSSER BT (2800)
A Rényi 2243 BAFA K HITR I FE A AR ERE TS weevereesereesesesesseses et ettt ettt THEELE FFL Kk 24(2807)
T RS TSI TEERIPETS AR -+ veevereereeneeneeee e tes et et ettt ettt WIRIT BT LB 24(2816)
LRGP 2 ARG R G XU AS A JR T W 5 R ET A «-eeoeveveeeeeeeneees FIEETLXE Y ARG, T o AT, RN (2824)
EREGEA
YOLO- ER : —F5& Fil T8 28 TR S (0 7 A0 20 R ELRRAGIIAELE «oeveeermmmmmmnemeeten e W, B ZET, BB (2833)
T B 5 T 0 S LTS B BTl JT 1 +vveveereeeeesne sttt FHE X RL T BE(2842)
AEG- DETR : [ [1] 3545 F 5, T (T8 B F BRI BT - vevermermeseensenseseese ettt ettt ORI 7 Ak (2849)
HE T R 55 AT PBE BRI T oververeereereosmen ettt AR ST R4 B HE(2858)
FETFUE FFBOD (3B W S2I0RE M A TG I FTIE  cveeereereereeneeseiieies e ettt MHETE S BT BESCE (2865)
TCFDRIL- SLS : 2 T P 5B AR A8 1 B VR B AL 2% ST W W SR A BT woeemeemreemenneene e e BT HENAE RN | A | S LI (2873)
RREE
S 20 = OO OSSOSO (2880)

I3 A B H . CN51-1196/TP # 1984 % m s Ad # 320 # zh % P # ¥ 60. 00 # 3840 s 37 s 2026-09 = n

WSS B AT R, EEE



Application Research of Computers
Vol. 43 No. 9 Sep. 2026

Contents

Survey on learning integer arithmetic based on Transformer —«+«seseeerermeeneniiiii Song Yuxuan,Chen Changbo(2561)

Survey of image watermarking methods for diffusion models — ++ s ssrrerrrrrern i Tang Xiaoliang, Sun Zhen(2575)

Special Topics in Multimodal Learning

Fine- grained image generation via interleaved multimodal chain- of- thought reward «+«--ceeeeeereeeeeeiiiiieinnn. Zheng Kai,Zhou Yuanyuan,Xu Linli(2589)
Adversarial robustness enhanced multimodal rumor detection method — «+e«xeereeereeieeiiiiiiiii, Li Jing, Chen Xinyu,Tang Rui,et al. (2597)
Evidence- driven hybrid emotion state transition model for multimodal emotion recognition in conversation -----+ Xu Chao,Zhang Yu,Sun Kaili,et al. (2605)

Special Topics in Graph Neural Network

................................................................................................................................. Yang Yonghe ,Xu Yang, Ping Peng(2613)

Structure- aware and cognition- enhanced modeling for knowledge tracing — ++e-eerreerrreeiiei Rui Jiawen, Xie Peizhong(2622)

Graph reinforcement learning for dynamic scheduling of two-stage distributed hybrid flow shop considering assembly coordination —««+«seereerereeereneneeenes

..................................................................................................................... Pei Zhijie, Yang Xiaoying, Li Xinyan, et al. (2630)

Multi- modal pedestrian trajectory prediction method based on geometric constrained sparse graph — «+eerereererereereeiiiaieen. Liu Xibin, Chen Hao(2639)

Graph neural classification model with fine- grained graph convolutional feature extraction for fine arm motor imagery ««-«-s-eeeeeeeereramiiraniii.

........................................................................................................................... Li Zexu,He Hong,Chen Yucong,et al. (2648)

Algorithm Research & Explore

Lightweight spatio- temporal model for predicting learning behavior indicators ««««+sseeeeeeeeeearieaeaiiiiiin. Chen Yifei, Jiang Zhongkun, Ye Xiaoling(2656)
Multi- level feature spatial- temporal cross-fusion for group activity recognition «+«+«+«seseeeseeeeneeceenaeaenns Tu Hongbin, Xu Kunlin,He Cheng,et al. (2664)
Missingness- aware dual-branch attention network for multivariate time series imputation —«+«+e-eseeeeees Zhang Feng,Li Wenli, Jiang Hongyang, et al. (2673)
Pedestrian trajectory prediction based on dynamic topology Teasoming — ««««+s«sssssesssrursaimmrsiniit i Zhao Shuai, Li Lin(2682)

Gas concentration forecasting based on dual- stream exponential smoothing decomposition and multi- scale mixing ------ Yang Xiaoqiang, Qin Yaoyuan(2690)



Long- term traffic flow prediction method adapted to different traffic flow prediction scenarios «+«-eeeeeeeeeees Wang Shuhai, Li Ning,Pan Xiao,et al. (2698)

DeepChance- OPT; robust decision- making framework for dynamic grasping in precision assembly —+eeeeeeeeeeeereeeeaiiiii. Jin Haibo, Wei Tong(2707)
Visual mislocalization perception neural network with saccadic suppression via receptive field remapping «-«-+-+-+-e---+ Kang Mengdi, Qin Jin,Hu Bin(2715)
Adaptive safe trajectory planning for under- canopy UAV monitoring — ««-e-eeeeeeesrnemninnii. Zhang Wanjun, Song Wenlong, Liang Ye,et al. (2723)
Green hybrid flow shop scheduling considering preventive maintenance and transportation times «+«-«--«-+ Li Ming, Lin Mengchen, Liu Changyi, et al. (2729)
Method for constructing time- sensitive legal knowledge graph based on large language models ------ Guo Shuang, Li Dapeng, Wang Yongsheng, et al. (2737)

Software Technology Research

Software defect prediction with multi- granularity graph convolution and adaptive feature fusion -+---eeeeeeeee Jin Haibo, Liu Xueting, Xiao Chenglong(2749)

Adaptive register grouping and allocation mechanism and compiler optimization for RISC-V vector architectures —«e-oreeeerereeeraiiniiiiii,
........................................................................................................................ Xu Siyi, Jiang Zhiyuan, Jiang Limin, et al. (2758)

Design of five- stage pipelined RISC-V processor for embedded scenarios — «+eeeserereeerneieieiiii.. Yu Anning, Huang Han, Li Jie,et al. (2767)

Technology of Network & Communication

Collaborative iterative soft- thresholding and neighborhood fine- tuning algorithm for hybrid- field channel estimation in XL- MIMO systems «-«-ceceeeeeeeeeeeces
................................................................................................................................................ Lei Fang,Zhang Lang(2773)
Deep reinforcement learning- based UAV crowdsensing: explicitly coupled scheduling strategy for multimodal fusion gain and resource consumption +«+-+----
........................................................................................................................... Yang Guisong, Wu Zhiguo, He Xingyu(2781)
Collaborative edge- cloud scheduling strategy based on dynamic admission control and delay evaluation for latency- sensitive tasks +eeeeeeeeeeeereneeeenaiainn.
........................................................................................................................... Wang Yu, He Dahang,Zuo Liyun, et al. (2790)

Technology of Information Security

Prototypical network-based hierarchical pre- clustered federated learning framework —«-+-+eoreveeerenenneeenes Wang Jinsong, Wei Zongpu,Zhao Zening(2800)
Knowledge graph convolutional network recommendation method with Rényi differential privacy —«e-eeeeeeeeeeeeees Wang Shiyuan, Jia Dan,Zhang Xing(2807)
Coverless image steganography based on style transfer —«eeseeeeeeeieeeiiii Chu Zhiguang,Zhang Yuan, Wang Chen,et al. (2816)
Adversarial sample generation and robustness evaluation method for botnet intrusion detection systems in industrial control systems +«««-seeeeeeeeeeeaeaeniene.
........................................................................................................................ Lu Jiazhong, Liu Junrui,Peng Jimin, et al. (2824)

Technology of Graphic & Image

YOLO-ER: efficient multi- scale object detection framework for complex scenes —«+eceeeeeeeeeeeeennaeinine. Qiu Jiawei,Zhao Jian,Qin Xingyu,et al. (2833)
Video anomaly detection method based on diffusion- augmentation and invertible density transformation flow — «+-+-+--- Yin Awei,Liu Wei, Wang Xiao(2842)
AEG-DETR :road object detection method under adverse weather scenarios —«+eeeeeeeeesrereeeiieaiii. Rao Chenxu,Kan Xi,Zhang Yonghong(2849)
Density- aware adaptive parallel PBF fluid simulation method =~ ««+ceeeeeeeeereiiiin, Zou Changjun, Li Xirun,Mou Yuanjin,et al. (2858)
Pose estimation method for transparent laboratory consumables based on improved FFBOD framework — ««««+s+vveeeessommresiniiiiniiiiii i
..................................................................................................................... Xiao Zhaoyu, Ning Meng, Zhan Ziheng, et al. (2865)
ICFDRL-SLS: invariant causal flow deep reinforcement learning for semi- supervised layer segmentation ««-««sseseeeerrmmiaiii e
..................................................................................................................... Zha Zian, Dong Xinghua,Zhu Junhui, et al. (2873)

Responsible Editor Huang Li,He Li, Wang Haiyang



