HEHIBIE S5 | COMPUTER THEORY AND RESEARCH

3 ROS SRR TR AT T THI=/0

{8 RS54 R BT 55

=¥, TEY, 5ER, R5E, BER, R, XTI, EE, B0
BWIFRAFR EREIESE, BT IEKE 150066
DOI: 10.61369/TACS.2026040048
TEXEER, “IF=/] IEREBENER TRABENEERRSAUME, ERNAHNUEFEEFELETAR
MRIERER, BEMNERBTERRE, THAEREMEIRN “SE—8X" WBKESEHREENER, &
EH/NEIE, THEEZHBRURTEHMENSSET, ERKEBATHAN “AZR” EXFRERHERESN,
RXASEASEIEN, REVEHELUH—PIRA, ANEEESSNHREESHEE, EFH, FMNETT -1
“=imEE —ROS BaiT — G EM" NAFRSAR, URESIRASRAGIETIRIE. RAETEREBEME
INEFEMERREMNERAE; Fim&ER ROS Noetic A, F EKF @& ORB-SLAM3 5 Cartographer 2
B SLAM 1EZR, #EIS#20.05 m, FHiik YOLOVSs BmiaiFl MPPI 882 MEl, IRBIIT & EBEihE it EaE
ArcFace JEEfT{ S 338 OpenPose+L.STM S{EMRES, SEMEBUBRAMLLEMBIRIP, EFIHEB161MEF
R RIRSERNR BoR: SLAM BEEREIX98.7%, BESMBERINERT 05%; SEHRATERMEL, Rikht
IEMERAL32.1%, HEAMATE28.0%, XIFMEEERT41.1%, ZAEREERZTREAMME, BIAIsSER AL
XiigE, ERERFIEZXTNSE— BN, AhAEIMEREF S ARBRHERA,. ISHNERSGER,
BEERAHRS; HFEE; ROS £FRZNBA; SEHASSM,; NEHHE; IEEMUsERD; E2LRS

Research on the "Three Small Services in Front of the Door” Convenience
Service System Integrating ROS and Contactless Facial Recognition
Wu Ling, Wang Zhouhao, Gao Tingting, Wu Duxin, Huang Jiawu, Chen Wei, Liu Jiangyan, Cui Xinyi, Luo Zhixin

School of Information Engineering, Heilongjiang Oriental College, Harbin, Heilongjiang 150066

Abstract :

Keywords :

The "Mengian Sanxiao" project has developed a dense network of grassroots service points,
contributing significantly to rural cultural resource accessibility. However, the so—called "last 100
meters" accessibility barrier for mobility—limited populations remains a challenge. In response, we
propose a closed—loop system integrating cloud—based scheduling, ROS mobile execution, and edge
perception. The platform layer uses a WeChat mini—program for task assignment; the vehicle layer
integrates ROS Noetic middleware with an EKF—fused ORB—SLAMS3 and Cartographer multi—source
SLAM framework (map resolution 0.05 m), optimized YOLOv5s object detection, and MPPI path
planning. The perception layer deploys ArcFace contactless identity verification and OpenPose+LSTM
action encoding on edge computing, ensuring privacy—compliant local data processing. Field tests
across 816 digitized points in You County demonstrated SLAM mapping accuracy of 98.7% and
autonomous navigation success rates above 95%. Compared with traditional manual approaches,
terminal delivery efficiency increased by 32.1%, organizational costs decreased by 28.0%, and care
precision improved by 41.1%. This system allows integration of public cultural delivery, convenient
errands, and elderly care without altering existing point networks, providing a low—cost, replicable
solution for digital rural governance in central and western China.

Grassroots public services; digital governance; ROS life service robots; multi-source fusion
navigation; edge computing; contactless motion coding; age—friendly services
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