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System Architecture of ROS Variant ROCOS under Ubuntu

DU Jin-Hua', DU Gang', ZHANG Hu’

'(School of Information Engineering, China University of Geosciences (Beijing), Bejing 100083, China)
*(School of Physics and Electronic Sciences, Hubei University, Wuhan 430062, China)

Abstract: With the progress in artificial intelligence and other related technologies, the intelligent robot technology has
been greatly advanced. Its increasingly mature software and hardware facilities put forward newrequirements for the
research and development of the robot operating system and architecture. In this paper, a traditional widely-used robot
operating system, ROS, is introduced and analyzed, and the improved robot operating.system, RE)COS, is compared with
ROS to analyze the optimized system architecture. Additionally, the organizational frameworks of the both are detailed,
and the simulation experiment is conducted to test the rationality an_duperformance of the frameworks. The presented work
can serve as a reference for the subsequent research and development of new robot operating systems.
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1.1 #B;ARIERL ROS

ROS (Robot Operating System), BIHL & A $#1E R
g, & TS L N T 1 —Fh B m R
PRI RAPE 2R, & — & F T A8 N I TR IR 9 e 31
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ROCOS & it S HL 28 N #4E R4 (RObotCup
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%1 RoboCup SSL ZEE: 5
Rank Team Country Ist
1 CMus USA 5(97,98,06,07,15)
2 ZJUNlict China 4(13,14,18,19)
3 Cornell Big Red USA 4(99,00,02,03)
4 Skuba Thailand 4(09,10,11,12)
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) ] CH+ 5 UK E skill BiEREMIFR: %2 E
FLE AR B LA N BB E A, SEPF SR A R,
INSEIBIARE R B ARAE

HARSEZIAELE Ay

1. #include "src/utils/PlayerTask.h" ------

2. extern "C"_declspec(dllexport) PlayerTask

player plan(const WorldModel* model, int robot_id);

3. enum FourQuadrant{LeftUp,----- }area;

4. PlayerTask player plan(const WorldModel*
model, int robot_id){

5. PlayerTask task;

7. if (ball.y > 0) {

8. if (ball.x > 0) {area = RightUp;}

9. else {area = RightDown;}

10. }

11.else {-+---* W

12. switch (area){

13. case LeftUp:

14. task.orientate = (ball - goal).angle();//dir

15. task.target pos = point2f(half x, -half y);

16. break;

17. case LeftDown:

18, «+eee- }

19. return task;}

2) i LUA 581K task £ 55 /2 HIHF K )2 4200
FAZA skill BH, JFH LR — A B I task (155,

)

UK IZ AR 55 70 Bl 2 B B LA A HRAT, W2 BRPLES A |

AT B L 48 E A EBREE S (AR5 28 5k
skill, 8k skill, Kool 2 754k skill ). ©

HARSIHELE A y !

1. gPlayTable.CrethePlay{

2. firstState = "halt",

3. switch = function()

4. return "halt"

5. end,

6. ["halt"] = {

7. ["Leader"] = task.stop(),

8. ["Special"] = task.stop(),

9. match = "[LS]"

10. },

11. name = "NormalPlayV1",

12. applicable = {exp = "a", a = true},

13. attribute = "attack",

14. timeout = 99999

15.}

3) i LUA 525 play 3 52 (097 %2 %) 3 %
P 24 task ¥ R, HHHE B AR play
5L 2 G LB AHEATAE S 400, M2 AT 3T £
AMES, W% 65 NS A T8 7 (HHLS A
SR TS A LA A I T v T 5
). HCSEIAE S task J2 600

A1 S W B (G5 O AL, TS A 6 A
IV#E:
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HEATRLEE, A9 S 8046 4 10 F AR (KA
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o B A B A A B £ L AR B L R T R
B & S0k (LR AL ALE ) BLE, 1% T ARt HLEe
A B B AT T S

3) BRAE R SCUHLEE A 1 Bh A BERE, 75 5 RS 3
{14 1 IR AR AL AR 15 46 5 11 I 8 % 2k
5 il i B

4) £ 2 e S E M AR A 52— A3
1E51 2 S HLAA B B AR £ TS5 2 1A LR &

5) 3 BESEIL: 4048 B sh A A B 01145 5 7 LA
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6) 4% FluFH % [ B0 L R T TR T i 1
L5 RIFR.

222 HisdESE
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VT, H M B A5 2 30 (0 PR35 077 2 54 39 1 2 T ARG
FEI LA S 0 L5 A5 1 1y 7T A ek 3

B P R o, B AR R R B AR R B
B, S FRT R, R T T R ST LR S, T
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Hi PR 7E 5 45 b 10— e 07 ZURR B S s bl S T
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T FLTE X SO 2R G055 B 00 SO 285 46t K S5O TR, 3
A, BEAR I SO e SRR

1) bin: Z3CAFIEARAF AT HAT IFEF I &, K%
JEAE ROCOS 4% by S [ 7] B 4817 I 21T

2) include: 1% AR A T CE L SCHF. H17T ROCOS
B3 — Bk p kSO 8 T 5 — AR T A,
R Thae T ZRB A TR, AR DS
T AN RE LI Sk S, Thae AL Sk SR TE The 2 3
P B e BT TR Tz s \

3) lib: EZEAF R4 s0 B RITRI AT .

4) ete: FEAFHCROS Al catkin AL FL S 1F.

5) shate: i # ROCOS . fi Oz, =
EAEREANSFER, AR gD, iRERE L.
EAERNZ, WA TR ERENSA, AR
FLEAEZ ORI T AT, T BRSNS — A S, /)
SR R TAE A A, R JETE AR R Al@ E Ol
haeaL, BT — RVIF R TAE.

224 JHEHX)E

BT ROCOS X/, T LLHAE ROS —
FESRAE—AN T Z R A4 X, B F EARHT Git LIRS
TFIR 5 Hd F =2 (Git &2 H ATt s 3k 43 A Uik
ES L iER))

R SCA B TR 22 52 L ROCOS, H#E N H]
Git FR S5 0 0 A 58 03 Gt A7 T FF),
HulrA O EEENNZ AN TR E S5 BRI 1)
WA S A \; .

\

3 RS

NHLEE ROCOS ZEA4 f) 4 B K HLAE B — S P
] At o (s X1, 43 Ak ROS R 4L A1 ROCOS
RGUFAT I KL

P A S B W R 2 52 L ROCOS A
T, WEFLF AL RGN 2 1, BT AAS REAl T A
ROCOS (PR FEREAR . TR 2 556 5 3R 26 1) VR A £k
& ROCOS A4 4h 42 F If (8] 46 B A B 2= 4F, AR
ROS R4 HEAE N B TR &, HBA R &, (HiE
EAEH ROS M 7 f ZAR TR 20 1 B 2 - ]
>] ROS MIFEAFA, ROCOS X7 1 4> H B & F 4, fr
DAL TE] A 45 N, ROCOS 5 —%.

T A5 T, ROCOS A& A% [ b A ek & 11k
TR, FTLLS ROS i@ M @M b, JL 5188
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i H AR SN A

NP 32 i 4 2 B 4

FET R JFEH, AR RSEES LA SSL (Small Size League)
ANERURERFLES N (L4250 & 13) M &, £
— & RMEHL_ 1247 Ubuntu T ROS R4, — & HRIEHL
3247 Ubuntu N ROCOS & 4t. AMRIFSLIEAZ T K
B2 T4, i OR P & HL 28 A8 R B AR 21 B2 - Intel
core i5-8300, 2.3 GHz, W%, W4¥ 8 GB. FF[RIBf$E A
SSL_Vision X N2, N R 3 E A, AH IS Hn
K 14.

" / \
/ \
/| | [ ¥
_ 1 A
i A ES o | ™
/ o
sar2 \_ /| T Rss '
o/ —F Y540 ~
ll s
" . ~ —
: b
/ ! |
N .

Kl 14 SSL _Vision fit B3 45 2 S8

M 14 mTRL F196 2 1F T, Kt 1% f R 32908 0.
207 FLSEG oh, A2 AR 45 I 2 S 1 07 35 ROCR BAK AR
SETE.

31 ZIARENMME

T 5 & B AR RARIC B 2 BRPLES N BEAT 7 FORE
W, A LUA BIASE € 3000 0 Se Bl 2 0 e i 5
BAF A R, A 56 K A% f % . ROCOS THEHE 5

THRRE BE LR 1 T SaE 175 000

TEE 15 H, Bl 15(a) W16 5 7T UG 2150 1%
R FEEAE 62 Wi/s, ST AEME R L. B 15(b) M
Bl 15(c) 43l 2 WL AR BRI 3 55 rp 1) 2 A T B 42
FAF 26 12 sh A 40 B, AT LA S0 A& S R AT |H 4E RE7E
62 /s, it L & Gika e AR W 4.

TEST_MODE.

(a) IG5

TEST_MODE.

(b) ZIUTE R

TEST_MODE.

(c) BAFI % 1%

15 ROCOS %30 M5 1K

i ar 21T & F CPU f H 155 AT LUE 3] (ROCOS
WA RS AT 555 2R I 16.
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oo USER PR NI VIRT RES SHR ¢ %CPU %MEM
442 2 44816 158788 76184 S 179.5 2.0

TIME+ COMMAND
4423 dujinhua 20 0 17 1:22.20 Client

ifoo USER PR NI VIRT _ RES _ SHR e %CPU XMEM _ TIME+ COMMAND
ua 20 © 1875888 159336 76352 S 145.5 2.0 2:31.53 Client

K16 Ubuntu T &AL & TS50

VIGEE SV BN Z] CPU A %N 179.5%, Msh#s
5 EIZ] CPU 5 F N 145.5% (GERX B 5HRE
3ok 100% Ji 255 0 8, HEE (7 3 R A 8. 7T LA !
R o 2 A4 5 I, 5 DR 7 T 2 0 27 S 2
FEHLS8 A7 = S0 B 7E TR (] P AR L, 2B
S¢E AT 52, L CPU % e

J9%f b ROCOS (15 e A RUR, 78 ROS _EAff[F]
2 %5t B SR EG

17 9, B 17(a) £ WIS v UG B 5 E
TR E LE 60 Wi/s, H 4515 FUSCR 5 ROCOS
[ 17(6) FIES 17(0) 4512 % DLBR(ERLA) 5 St 510
T 2 T 516 2 90 s, T LU B0 B
%ﬁ%?iJ&%@ﬁm%ﬁL%u%%ﬁ%ﬁm%
FAE

R 4 447 256 CPU A A ] 18,

YIS A 07 BN %) CPU 547 %639 0.3%, T2 A B
FLINZ) CPU (5 FR A 70.9%. 1] LLE H BEARE S
T, ROS RS I8, B AU EL S CPU &
HRIETF 70.6%, 5 ROCOS AN [z B L, B4 b
PRI ROS ZRGEAERF % PE AT S A8 BE A8, ph T B
%t ROCOS G HTHLAT IHRAF RHE: 75— 4k, &
F) Ty S R 2 ELOR BL A
32 XERFE

L2 AU, 50 B R K LT 3 A
Eﬁﬁﬁﬁﬁﬁﬁu%%iﬁﬁﬁﬁ%ﬁﬁﬁﬁﬁﬁ
LA AT 3o 7 o 5 e L A (RO 7 D s £
R, BT DI 0 H R,

ROS Z %5 0 VAR P R L2 A SRRt oL, 153 &
GEHR AL T RS 14T 2 338 B AR BB I, 475 B SSL
5. ROS A2 B F i an i 19.

165 FF RO'S B3 1 76 T Al 4, A S A 7802 AL 2 A
R T 5 SCR R B FRO R 56 11, S 1k SR, AT AT
LA A AR . E AT B
%o S LR (E SRR R h, — EL B
R B TR T R E T — 4R A 4, TV B
AU,

T FRRIE T3 E S AN R, ARESEIUH <P

78 R4 ¥ System Construction

IR, RIS {50450 8 T AT %. ROCOS 7]
LA LA K.

(c) B\FI %1%

K17 ROS Z&std i 5 K

EHR RE cPU AF B 2 GPU GPUSIZE
SoccerPlanner3 03% 310MB  OME/#  0Mbps 0%
B K& CPU wE R & GPU | GPU 5%

occerPlanner3.exe 709% 51.5MB 0.1MB/#  0Mbps 0%

K 18 Ubuntu F ROS H & AL H 8 5

i 20, f#H ROCOS ¥ & RG22 B 54, nI{Er]
AL B P A e 3 it B 4 3 S8 s FH P 7 SR R
(B4, fEdEml s, DAERE RS S H R E
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i H AR SN A

B, FERVEH A RGN shAA RS R T AR
40 m] SR A N R AR B 17 35 S 27 3R I 2
HTit, ¥y mT AR I T AR B A 52 L.

5 bRIE, fEAR RS H, ROCOS RS T F %
EFxtZ MU E, BTN 20 ] LU Y, £ Xt — &
Wlas N AT CLSREUH ST I S50 N2 HL RGBT
Lhilse gt 7R T (.

REE wo Be mRe
B EEYE) ERINEA
=% 0 0 emf
TatnE @ 0
NEHER: N/A nenE @ 0
YEITEE: N/A TGRS AR
1)
T 000 080
BERE: & @ 0

‘ 'R
19 ROS % 5t
v

TEST_MODE

Kl 20 ROCOS %% H.F1H

@ L st b, BT R ROCOS 7E 28 . J7 T .3k 1

=

S
TR RIRTT. 5 ROS ML, 7233 P SU, . |

RS

¥ 13

4 NEHREE !

A0 3T Linux /#% (Ubuntu) ) ROS #:fE
KRG ROCOS #:1E R G5y 5k AT 7% L 21 A2
B, X = BRI R G AL AT T AR R 3
A, B g DA E SRS 1R U7 SR HIE T ROCOS 1) & Gk
5 RG. BAR H AT ROS H3E FISE A7 A W g~
K, {H45 ROCOS IXFEM ROS 71 % F& M K (1 541
B e RGAWINE S . CERE ROS JEAG I f X pi ik
i ZIEE R ST, A T AAFEEUK
G B HIFIR S s 2k b S SRR B e
() (WA SCHE M 1) ROCOS 5t A2 %6 £ WL 17 5t

IS HF), AR E 4 ROS & —, Ihfg A e, 55
3 5 138 e 1 8 4

# 1k A AT, BT ROCOS & EH M AN AL T
ROS, F P ANTEZ 5 5] ROS WK & H 1M £ 6 &,
NFHESHIA ROCOS LA, il H 77 m
) ROCOS #4t, Fr LAFH A AL, 2T ROCOS &
EH, BE T RN TR B SEHE AR AW HERIIRA,
% ROCOS X FEMHAE RFE R KR EA T .
BINHFTE R, Eﬁﬁ%ﬁ&ﬁ@ﬁ%ﬁiﬁ.‘

| -
L BENE

Martinez', Fernandez. B. ROS #1 88 AR F# 5 7. X1 dh 2%,

PELIESE: BURL T th SR, 2014,

2 X, T ROS [ SRR LA A Bk 597 5 [ Wi+ 2
PR ] b g scil@ ok, 2018.

3 GRS, ZEF ROS MR ShHLEE N RGBT 5 5L 8 [
TEALR S ] A P EREREAR R, 2017,

4 ERE BT ROS M= KK N RF RIS L
HL(E H, 2020, (30): 128-129. [doi: 10.3969/j.issn.1671-0797.
2020.30.068]

5 #AEgr BT ROS MRS Bl IS HLas Ak i R oG s R R
WEFC [ W20 IS 1. MR IEE: /R Tl K2, 2016.

6 Cousins S. ROS on the PR2 [ROS Topics]. IEEE Robotics &
Automation, 2010, 17(3): 23-25.

7 Gim S, Adouane L, Lee S, et al. Clc%thoids composition

—_

method for smooth path generati(:&} 3f car-like vehicle
navigation. Journal of Intelligent*& Robotic Systems, 2017,
88(1): 12?—1{6. .

Wang Y,-Gou Y, Liu Q, et al. Research on intelligent
sho’pping robot based on PLC. Proceedings of 2019 5th

International Conference on Applied Materials and

oo}

Manufacturing Technology. Singapore. 2019. 6.

9 Wang XM, Yu HL, Li KJ, er al. Study on force interaction
system of upper limb rehabilitation robot. Proceedings of
2019 5th International Conference on Applied Materials and
Manufacturing Technology. Singapore. 2019. 983-990.

10 Huang ZY, Chen LY, Li JC, er al. RoboCup SSL 2018
champion team paper. In: Holz D, Genter K, Saad M, et al.,
eds. RoboCup 2018: Robot World Cup XXII. Cham:
Springer, 2019. 401-412.

11 Huang ZY, Chen LY, Li JC, et al. ZJUNIlict extended team
description paper for RoboCup 2019. arXiv preprint arXiv:
1905.09157, 2019.

12 http://Www.ros.org/news.

13 https://github.com/Robocup-ssl-China/rocos.

System Construction &4t 4 79

© ERSEBIK T

http://www.c-s-a.org.cn


http://dx.doi.org/10.3969/j.issn.1671-0797.2020.30.068
http://dx.doi.org/10.3969/j.issn.1671-0797.2020.30.068
http://www.ros.org/news
https://github.com/Robocup-ssl-China/rocos
http://dx.doi.org/10.3969/j.issn.1671-0797.2020.30.068
http://dx.doi.org/10.3969/j.issn.1671-0797.2020.30.068
http://www.ros.org/news
http://dx.doi.org/10.3969/j.issn.1671-0797.2020.30.068
http://dx.doi.org/10.3969/j.issn.1671-0797.2020.30.068
http://www.ros.org/news
http://dx.doi.org/10.3969/j.issn.1671-0797.2020.30.068
http://dx.doi.org/10.3969/j.issn.1671-0797.2020.30.068
http://www.ros.org/news
https://github.com/Robocup-ssl-China/rocos
http://dx.doi.org/10.3969/j.issn.1671-0797.2020.30.068
http://dx.doi.org/10.3969/j.issn.1671-0797.2020.30.068
http://www.ros.org/news
https://github.com/Robocup-ssl-China/rocos
http://dx.doi.org/10.3969/j.issn.1671-0797.2020.30.068
http://dx.doi.org/10.3969/j.issn.1671-0797.2020.30.068
http://www.ros.org/news
https://github.com/Robocup-ssl-China/rocos
http://www.c-s-a.org.cn

	1 系统简介
	1.1 机器人操作系统ROS
	1.2 机器人操作系统ROCOS

	2 系统架构
	2.1 ROS架构
	2.1.1 计算图层
	2.1.2 文件系统层
	2.1.3 开源社区层

	2.2 ROCOS架构
	2.2.1 后端策略层
	2.2.2 前端控制层
	2.2.3 文件系统层
	2.2.4 开源社区层


	3 仿真与实验
	3.1 多场景适应性仿真
	3.2 交互式仿真

	4 小结与展望

