23 ISSN 1000-9825, CODEN RUXUEW E-mail: jos@iscas.ac.cn

Journal of Software,2017,28(5):1315-1325 [doi: 10.13328/j.cnki.jos.005144] http://www.jos.org.cn
O [ b I8 ARAH T ST RS A Tel: +86-10-62562563

ETFHEREMEEETAERIE SNBSS EGNE
hAE Y RERY o BM O RN exp'Y spi

"R R BT 515 B LB, Bl 201800)
YEBFRE ANXE ML=, LIFE 201800)
SOIRLIEFE R HOR 515 BB S5l 316022)
BB 61 WF5EHT, LR 100081)

B AAE#: B E W, E-mail: zhaojungiao@tongji.edu.cn

W B HFRAAEHRMFZAGETE S AN RADRE R AR G20, T 304 i B 3 SR A Bk R An 4 )
1F8F RBRAAE ZARBATO T ZRE. B A7, B NN K S 255 68 RAZE SR 2 GLPTIL R 6978 S AEbus] 3 K T
B35 (socket), L 5 5 3 F A R 42 4| BRI F , BLAL it LR BB 2 T ol Bkt i 2 R AL
AF G R AEH] 33 R R A A BRI R fn T 0 LR 3 D) AR A i e BB B A AT AR B T L5 E RN
AT EEFT 6 SR B 2 P& o FRAF], F o e th iy K8 &, AU An T MCE R 7 64 TF 4K, M BLIE
W 7l AR AL IR 4R —FP T2k A A (shared memory)#d £ A A BEAZ 18] 0K B F AR S ALk APk 18] 38 3E
L FAH T BATRIE R L L F A AR ) b AR RS B A R E TEIRY A S 8 B AR S R B R A R T
AR G AR A, LB AR S K BB QL a0 A B a0 R ) T 6 LA AR 1) 38 45, 7T vA B B KBB4 4y
ARG A GAL T R REW,Z 5 EA T A KHKIE Q. (de 3MB)&-F 3945 BT 3L 2.5ms /AT LCM #)
12ms ¥A % ROS *F Sharedmem _transport 47 3.9ms. % #},i% £ 269 R K 5L &34 3] 1.1GB/s,5 F LCM 4 180MB/s vA
A Sharedmem_transport 49 600MB/s.

KR EFAAFRAALE MAZNEBE, ST RKL
FENESES: TP316

&

HSCT A T BT A O I R XA AR, 2 1 i T IR S P A7 IR i T N A R (D T B S 20 AR S L AR B o 3R
2017,28(5):1315-1325. http://www.jos.org.cn/1000-9825/5144.htm

P 5| i #X: Chen CT, Zhao JQ, Ye C, Deng R, Guan LT, Li DY. Inter-Process asynchronous communication in autonomous
vehicle based on shared memory. Ruan Jian Xue Bao/Journal of Software, 2017,28(5):1315—-1325 (in Chinese). http://www.jos.
org.cn/1000-9825/5144 .htm

Inter-Process Asynchronous Communication in Autonomous Vehicle Based on Shared
Memory

CHEN Cun-Tong'?, ZHAO Jun-Qiao'?, YE Chen'?, DENG Rong'?, GUAN Lin-Ting"??, LI De-Yi'?**

!(College of Electronics and Information Engineering, Tongji University, Shanghai 201800, China)

%(Key Laboratory of Embedded System and Service Computing, Tongji University, Shanghai 201800, China)
3(College of Mathematics and Information Science, Zhejiang Ocean University, Zhoushan 316022, China)
*(The 61st Research Institute of General Staff Department of Chinese PLA, Beijing 100081, China)

« FEEIUH: PR R A RN 5% 2 £ IU% 2(20143436); [F5F R ELTE AN A 597 11X (2014K1027); 5K AR FHA R4
(41201379)
Foundation item: Fundamental Research Funds for the Central Universities (20143436); Program for Young Excellent Talents in
Tongji University (2014KJ027); National Natural Science Foundation of China (41201379)
WA ) 2016-07-27; &I ) 2016-09-07, 2016-10-26; KB [i]: 2016-11-04; jos £E £k Hi R 1) 2017-01-20
CNKI W £8 4158 i 2017-01-20 16:06:30, http://www.cnki.net/kems/detail/11.2560.TP.20170120.1606.001.html

© TEBREEEEIEDT  htp/ www. jos. org. cn



1316 Journal of Software #4F3¥ Vol.28, No.5, May 2017

Abstract: Timely transmission of sensory data and control instructions is crucial between function modules of autonomous car systems.
Socket-based message transmission mechanisms, e.g. LCM and IPC, are the de facto standard for this purpose because of their easy
deployment and adaptability for distributed environment. However, they can no longer meet the increasing demands of high bandwidth for
sharing large data packets, i.e. images and point clouds, among perception processing modules and the decision making module. The main
reason is that socket-based mechanisms have to divide the large data packet into smaller data packets, which introduces extra costs for
packing and unpacking, therefore results in high latency and low bandwidth. This paper proposes a new shared-memory-based
inter-process message transmission mechanism. The shared memory segment is composed of a super block and several data blocks. The
circular queues are deployed for fast scheduling data receiving and delivering. Meanwhile, the atomic operations are applied to improve
the overall performance. Experimental results show that the average transmission delay of data packets of size 3MB is 2.5ms, which is
drastically lower than LCM’s 12ms and is also better than Sharedmem transport’s 3.9ms. The maximum throughput of this method is
1.1GB/s, which is much greater than LCM’s 180MB/s and Sharedmem_ transport’s 600MB/s.

Key words: shared memory; autonomous vehicle; inter-process communication; high bandwidth; low latency
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