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Abstract: Autonomous robotsare a cyber-physical system that operates in open environments and has
autonomous behaviors. Software that plays an important and core role in such a system provides various
functions of computations, controls and decisions, in order to drive the robotic systems to operate in asafe,
flexible and efficient way. To develop software for autonomous robotsis challenged by a number of
development complexities resulting from the system itself, operating environments and circumstance constraints.
Software engineering for autonomous robot, an emerging interdisciplinary field, aims to offer method,
technique and platform supports for the development, running and maintenance of autonomous robot software.
It gains increasing attentions from bothacademic and industry,and has made great progresses in recent years.
The aim of this paper is to presenta systematic survey on the researches of software engineering for autonomous
robot. The contributions are three-fold:(1) in-depthanalysesof the characteristics and the development
complexities of autonomous robot software; (2 ) systematic reviews on the researchbranches andthe
progressesof software engineering for autonomous robot, and (3) detailed discussionsaboutthe limitations of
existingresearches and the opportunities of future researches.
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SRSEHUAH LA A2 HAE R . SR S, 2R
SER ARG ) TSI, VS O A AR,

{EZHlE P i) BE O AN R SRR,

SERGBNMETT . I SR a0 T BEAR 4K
PRR R R, KAIST HL#s A JF & A TE S
DARPA B8 ABRiRZE P KA 17X — Ak R 45
PSR IF LA N KA [13]

(2). REBB M REN

TEVZRPATE R, SRR LA S
DA TR SEHEAF T RERI RS Chnigésn.,
Fs PATED, HRENLTH—MIRER, 1E
ARG RS . BEMA REE R BT —
ANRFGEM 2, BRI RS, SRR
B AR 7 ORI S o) g AT L SR B
— U T AR S pE S H AU 25 i A U (18] LA S 5 T
Agent 90 A7 &5 FI[20]. BRI S, %44k R 45H)
PRBE T i PAE e RIS B Ry TR AT E A 4
U, MRS 2 AR R AR RS
Az MRS TN LA NS5O BB Al SE A
BT m B EVLEE Nt RS A
YRS S RTVF 2 BT RS T a R R
BB R 4544, 41 OROCOS[61]. iCub[14]+
ROS[59]. COROS [19]%%. i1, ROS H &A™
FT . (Node) P FEASr HAH B XSS, A 43 Ai
XEBEAFMIF & Ligtr, AR SARA
AR I R, (H 0] LA B ROS $2 4L 2
1 Topic ZEHLHITT 22 B AT A

(3). BIRR M1k R

BRI RGN RRH LN Z
AR GRZ IR, AR R AT RIS 1% R
HEXS L R R 5 5K 3], A0S 2 AR A% 8- RO - b 3
FE IR FIRIRE N . SRS, ZR
KRR Z RS B BHEFBOR
Wik | ENS N, AT SR RS
b, AR B0 T AN 52 K 8] )R AA) A4 A2 EL AN
W, BT W2 I G SRR R
B ATAR 2 454, G0 Brooks FA A IR AT 14 R 45
#[12]. CLARALty[60] tH Dhi i )5 Al e 5 = 2H s ) —
AR R AR Wei $2 H A R AF-5 451 2 IR G 1
[17]. Choi J[16]F1 LAAIR[21]3% Hi ) = 24K 22 45
FJ. Jeong[15]15 11 )= &5 44 5 55

@). BERBRMHREN

G R AR IR 2 R AR R A5

RIS EERL T — &, DLAIEAFEAR R S5 R R
By, (HLIRIGIN T BAFAR R B B M &
SEIUAERE o W SCREANFZ R A RIZRGIAR R 45

o] B B A2 FLAN ELARA R 2 — ST T80 i

REM TIEETE: NUClear 3 AFTF EHELL[13].

BN E N ) 3 A TR A JE 45 i & 42 [20]

SERA[22]F1 AutoRobot[72]%%

4.3 BENR[ARGHEERAR
H FHLA NS 77 @ I seal, ARk

AT RS, JHE BAsHLEE ARG &

FIEAT . H ENLA N AT AL G B AR TH I R H

HNIIAES . RO H G I SL L RS s 2 2 MR

MR — R Pk B ATE EHLEE N

AT 17 2 J7 R0 78 AR B ELEs N

(PR, EFEREPEA., PRI AR LES

R B AR AT YR A S i
(1). B
H EALE NI P AR R T B LS

NP AR BRI TB. I

B T 2P A DLSCHR B LS N

PFRIRIE .

- SMEREEL. B NS NR R
— R AR R R R, B A TR e e T AR e A
AT, FERAGEHBETROTEARKES
IICASEIL o B NATT38 5 SR X — 2 P B Y
it 5 EHLEE AT

- THFRNFRERFER. H BN
NN R, X RIAR I AL d AT
W, A BT R SRR TR R KR F
PASEIL . X —FR P B AIR B S H T B 3241
NI R[24], 4uTvE2 B EHLEE A
T HE B2 SR FH T m) o6 BB RS ARL,
CLARAty[60] player/stage[63]
Choregraphe[64]. AutoRobot[72]%.

e [ i S E IR YN €L 3 A S
N—HRRIE . BAT RE S LS AT I A]
BB B KA, A ) R T2 PGk AT
H.. X TR B TR AL A
ARG EARAE R ER . AR
Gi REHEE, T E H SN E TS
IS EIZ N, 40 ROS[68]. MIRO[77]+
BRICS 5 #![46]%5 .

- RMFRRFPARRL . K - e SE AL,
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NN w WU FSIE YNNI AR s

BHR KRB R H LS NIRRT, B

A BT B A AT RS LA R AR AL, T R

H LA A BIAT 224 Cansgepsd [11][12]
- BETEREEFER. KA AR

MBSy —HEH EAE A, BT H

3 B B Al THIE F (1 KQML. ACL)

SERATAZ H . BN AR AT H bR

AT RS I B S EL  E LA

N FELLTT T Dy RECan s an iz 3l RIS

AP S T SE I E EVLAE NS E D)

RE SCREE BAEE AT AP [2][75] -
~-  LHEFMA. i1 PGCD 25 B [28] 1 %4

FREESR IR YN:OE/EER /NN AL S UPIREES T SN

HRAFERL . S5 REER.

). BRI EARKIES

15 H ENLE AN TR, H g A5 T
LMW BOR S 5 RS2 B B N At
PR SR AN, A4 R TBT
AR S

- WAREFRIHRARKES

& R BT RORIR AL T — AU (e
HORA . WHEAEIES) R g R, R
KA RS E EHLE NI F AR 8 7T
SOEATEEE R BAFIF AN SR i 4 0
FFiHES (4 C Al C++. Java. Python %) ¢
FOR gt ar & P HIER) (W &3, %0
AR E JLH LA N AT IR R
SERIAT N, &S TS E ENLEE AL a1L.
TR 5 BkgfE . SRR, ARG
FRR SRS (o U AL B A5 ) RS 2 12 1) 55
DhRERIIT I . 2T 4 K24 B Elas NEAEIT
RMELAE By i 4 AR P il 5 A 9 ARG 5
KRB LB AT B 41 CLARARy[60]-
player/stage[63] - Microsoft Robotics Developer
Studio [70]. ROS[68]. Choregraphe[64]%5.

- HRUERRUTEARARIES

i & AR PP BT SoRA H A R R IRTE,

FERF AT 20 SR RS P A AE e T Be e il e

PR R A R gk Z A7 0 B =M, AEA R
FUEHWEES . WA T R HARMGESE Al 51
WHIgmMERAR KBS (W Prolog. Lisp AT ) 32
IRIFE PR, F A M7 sURE S (3 Lisp

B MBI P8 KRB FHLEHE N
IR, BbR. AESMENTESE. B BN N
ROTEBATIP A X LR VA AT HERE, 7T [
RHUF=AATSS, SEIUAE S RRIFIAT MRS, il
e, SiEEEAT N, EETRIE NS NK
R S B SR T AR IR PP AR L, AT CCRF
B EHLES NI & 2 DR TR RIS S HTA
2 9T 5 S BCR IR AR 7 B B s
BRI R B BN NAT, IS Lisp i 5 i
KB HNI2] RFZET BDI T [ 3 A iR
PEIE SRS E EHLAS R0 B bR HEEE R AN
WIR[17]. A A% s Csituation-oriented ) [
RYEZHIE T SitLog K9S R HLEE NEA[32].
IR LR 5 oK S B ENLEE N 1
Jo7 AL [27] 55

- BEXEFRITHEARAKES

H L2 AT T — e 2 3 250K Ay 4 30
PR BT HAR S AR T & BARMLE 4, L
REEF AR, PERGAMNEFEIHES,
MR B L N g e B TR & 2R P AR
(SR A AU BOR SRR . Fichera 55 [25] 44 2
T Python AT N4RTE 52T AgentSpeak(L)fiiidk
PEIE S 1) BDI ARG &, DLSCREE BHLER
NBAFTF R - Julia[30]455E T Lisp s FE T 1%
Th BB RGMICIR T B SERARMSS A, S
HENR AR EES. SR EAEE RN
17N

(3). HHafEAR

AR AA AT 2 LA T B FHLE K
PERIRF T S acik, LASEBl B A8 NI RA1FFE
FPAR Y, FH4% [ BN A RIThRE Cani g B,
SLAM. #HEa 55, (RiHER, SR
WP, PRIFEARLE B EVLEE N RN
G AT N N T H G T, R
B TR B ENENRAE R BT, $E &
BABMRG R (T EAM. SYEd k.
A E RS A B ENLEE N AR S AN
HEME R 2 R A R, SCREEE T4 1 1 50
PEIF A2 AT, 1 OROCOS[61].MIRO[77]-
AutoRobot[72]. ESROCOS[62]. #At I K HELE L
R FETER (I COBRA X4 i3
) B, R R ORI AT R
B B PR LA AR A B, R AR SR
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P T H DOCSCRF RO A 13 $5[33] . AR (a2 T
MDD J77%[62]). ZH 3 A5 &2 Hr

(4) . FFURIRA LB,

MR 2 1 B BN NS
CAnFF RHESR | 384T R B AR5 . BRI BT s 22
B (40 Julia[30]) KA FFIREAER T
FEEAETFURAL X, A BB A 1 SR A T A
DA i A T B, SCRFK AL, SRR A,
EILJFJRAER . B0 ROS[68]. OROCOS[61]-
ESROCOS[62]. XBotCore[65]4&# f& JT- ¥ #F
ROS JFiAL X W 51 1 BT b3 A8 DT Bk 2 ok 3
FF ROS RIL I K F4Edr; Player/Stage [63]F £
ik 42,000 KT #EE.
4.4 BENBANRKEFREBIRED TR

H EHLE NAEIT R T 25618 AT R 50
WAIHLAS NGUR, FHREEZMEE (E FHL
BN D ReEAAE D REME TR R . AR A RS
PILIRAIBR ] . SCEENLAS N AR IS A7 1 Hh ) £ A
FERRIEEE ), 2 AN A R Z I A (R
FE A AT P 5 To AR A P G A AR A
K2 T 6 I SZBURRLEE ), HAf (R IX LE B i Y
e, & —BCE 88 TAE. BAIKE) I
% (Model-Driven Development, MDD) JjiEm]
N ENSNIXEE B RS 1 E IR R
PALE R HF[44], AR B ROGES, #or
ANFEH G Z IR AR, A A S B R AR

B AR S R PP ARRS 9], AT AT A S 2%

WOTE RN PSRBT & .

TS E ENEE N BB IR ST
MR TV 28558 T AL NS R 5 DL
SETHLEE NI4T 6 (G & R IA B FHLEE
AR B AUEAE B o B BN N R R &
ghikg. S E FHLE N S R [42].
XA AR BUE 5 E B T U R R R
fIE H EMLE AR S NES . SR KRR
MI[43][44], FEHEHE T BT SCARBEIE R 7R T X
SKH BT R B S B R A . B4 AT
TR T 2 LA AR A SR 2 15 5
A REEMIRIE T, DUHAR B EVLEE AR EL
BRI RAE S, WSS A TR BT
I AR AR R BRI ARG R
[40] % , fn  MontiArc-Automaton[36] -
AutomationML[37]. BRICS[46]. SmartTCL[39].

SSML[41]. MAUVE[74]. MechatronicUML[44]
o BP0 EWLAE NIBAT IR ZAT HPAT AT
SETERE R, —EOERARTE F bR AL TR S DA
R H EALEE N AT AT AR P A R A S
n, SCER[3914E tH 1 AR @ AIE F VML
(Variability Modeling Language) >K#fiiA H F 4L
A NS AN S LR AT A2 7oK, DA DR SR 4t 11
AR RENE, SRS NBEAT IR . AR K
BB TF IR EE HyperFlex[45] 32 #7 & 20 Hh 6%
R H EALEE N KA R G54 o AT AR SRR AR 44
I A B EHLES N AT AT AR 5 R

TH A H ENLES AR MDD J7 7k 5 $E 4t 7 45
RUEHAR, = AR e 3 N SIS R A,
i 2L T A H RS N R S8 S S &
Can&x AR Ta ) is 47 AR Fe AR RS [38] . il
H FEHLE N AR IT K AEZE[43] 7] B 34 bl as A
(1) Java &7, FFiE477E LEGO Mindstorms
EV3 WLEs NF & Lo B A 48 A Bl i R
TR ARRE A T4 E 1 B AL 38 NI SR
FE A (an ROS [36]55), TARSEBRIIMLER A
ARG, IXLERE ARG B FHAEZE A (] = 4
R o SR AEE B () SRR A R A S IR AR R 644
K FHAE B2 0 F 4 TV RI B AR BRAE o 451 1, SCHR[39]
HI MDD J7 2 H —2H 3 T 10 ) iR 55 R SR A A
% SMARTSOFT. i#{f COBRA Fl ACE A
TR AL AR
4.5 BENF/ARGHRERIESZ

H BV N — R L ERES MO E B
ARG, WRRERGET TG REMEZRCE
B, BEEAMEE CiEmtE, At nIfE .
SERFPESE) AR Cn—EE, T E A,
Al TE. TR AEMESS) . LR, HENSAR
G IRVEE WAT A IR SER . (558
AR I R, X E8 5 T (AT AT 2k
R A B AR 2 AT N EE v RE X IR A
BE WA DML N B BP0, AMNEATIR
BRI T BN DA AT N PAT 25 B AN o AR OK 8
T B ENLEE N AR UE B HMEEE[49], AT
AT R B FEHLEE N 2 H LS N
TR T ) — T Pk AR [50]. B RTE 1% 77 7 32
BUA LU LA T T AR

(1) . MR

A T R IR A R G R, BRI T 2
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PR RN — A F B B LA AR
TG 6 2 77 Bk, AFEIR R Zhas v L H
A HMERS I . BRI ThRERR K (WE55 Rk
1T RVPRSE) . ZRALEAEDhRE T R (CnfT N AE
Bt senE. B RIEHS Bk
RAAERG S5 AF RGUE R A R A
A2 A E AT B HaTE S EHLE A
PRI — S/ 78 TAE, eI 20 E T3
WG TR, DUFR S I R sl SRRt
KBTI K [14]. Laval 55 A\[56]42H 7 —H =P
BB ENEE N7, ARSI A
MIhE Cinse g shrE, S8 FR sk Fl
BOSLBIAE ) B X PREE RN A Can st 5 i
HE IR B AR I s AT I, ARG R B =
F A AR 3 5 AT IO B R K 3
BTN 27 2 BT Il
FEHHLE AT NI B & k45 . Petters 55
NG5 H T 2 2 Ul e ng ,  [RIAE RN T Hi iR
ML N AR 22 Ak B, B
PRI BRI, EZRMNA. B AEER R 1
MREESE . NIRRT SR B F A8 N A
PIBLALES, BORSEIERZE AT, wid
Ja FRESERRpLER N _EEE TR . — 28 L
BNAFTFRHELE (40 iCub[14]) Bt T # At
MR T E 4 (0 Testlt[58]) LA HrEH LS AR
BAFNER, AR Z RS TF R B
56 PR 0 A 5 TR f K

(2). BB RIS 2T

1E B ENLE N AR IS AT 255 A 1 5
CanRERSFIARRS ) FEATHRAS 20 A B TR EURIVE
AR 1) S P B S AR AN 2 IO A R A
JR W, QA S AR R A — Bt . AR 4R
ST . AN AR AL E[T1]. Bk
FERN 53 AT DR #5025 0 i 245 SRR A TE BT R LI
H LN, A B ELEE AR
AIRE SR AR A R A4 CanAs 22 A 45
AAS AT R 51 R A E LA A B A& B 52D, HEifi
WP E. HAiEZ a2 TIE,
F B A EHI N R ESR, RET S
RV AF B AR RS 2 B SR IARRS, i AE
FR T 1) . Neto 25 N [S7I7ERRIIHLASE AT 7T it
R L TR T — N8 o AR APEAl A ek
HLES NIRRT . Witte 25 A [A715E%F 1 4L 2

A ROS 7 st AR B NSO, S T # A 5r
AT 751 AAS: 5 R0 43 B A2 5 ARAD HR B 7R A — Bt
RS, FIRRAF R R P A — B )
B, WERECE . RS SRR RAESE (o
HAROS[71]D &2t 1 #fa o4 T A, A MDD
H A4 B AT RN i S AR 7 ARS dEAT
Sy R ARG

(3). BHIBRWA. 2. RFBE

A DA R 2 23 W 7 VE A AE A W] 7 1)
R, BRICRIE I 55 28 A 1) &P AT REPAAT AR
FEAR AN SR R IR AT ) P A AT RE R, R
BIE AT 7 R GE R AR AN A THI R 3 A4S 40T
H ENEE N2 AAAEA AN S BB T
HLFT R BB AE ) (48], fEXFPIE T, HE
PLES N IR AT B B B3 S S AT SRR (o
AT A T RS AT 5 B AR CUeRES |
HE. WRE. SRS AT T, bk
SR IR E (R 3R A e L, 0 ] R0 B o i
ITHIMREIEE . B AR T 2R 0778
FEORK SR B EWLAF N A 13S4TS ORE
— il I R AR IS AT X [ E LA 7
AR (22 5% ST 3 gL
W, A ) AR . Desai %5 A\ [3L]{ERT 7T
LA NGRFEHEZERS, &t T —MNMEIT IR R AR,
B SR A AN AT B E N N R AL AT I 2
JEBTHIT BT SE 1) & P VRS, NI
HlLag N RS 1T % 4. Steinbauer %5 A [48]
KSR 715, B Xt E ENLE AR
Pt T —FhaT SEILSER R . E BhE AL AME R AR
FRBREE I TTE . Witte 558 A\ [47130 1 70 B B LS
NHAERT ROS 1 5545 B B BUE A7 5 A Al A28
AR, MWEREVIANRMSITH AE, 3
ST A 1 (1 AN — 0k

(4). BRWFTiE

15 H EHLE NI TR, A IEBD T & Fh
FTHR (e i85, Baipl. HRAREL Petri
W ORI RGNS N A, TR
Z)H TN N RGIFE LA, N A
FNIGUEF AR Ui ARG 50 B R | e BE ]
IBATIIESE), 78 H ENLEE N A AP B AR-AE,
WHERME . TEREHL. 24tk k%5501, H
AT, HFENE N IL) . BTS2
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GO . Abdellatif 45 A [50]3% it T —/ 2 £
HIAE &R ARk B BN N D R4 R
B, FRE AR TR B ELEEA
P (1) D Re A 133 2 TR e 20, Wb eiss .
SCHR[28] R AR A A 3 7 V2 R Bk 26 T PGCD #%

FPAERL I B LA NP T 2 — AR R AFAE,

WITCHEAN S J LA AN P (s 47 i AN 2 R AE R RE D
&, Lyons &5 \[49)3& T #4200 DL o 2%,
T —METAT N MEREIRIE 7. Meixner

SEN[BANR T R T G i 1 S Y,

T WA AE 5 B AR PR T
JTEIE W] DA 3R H EMLae NPT RS e
RIGHI AR Li X SE[53 H 7 —Fhdk T4
RS H 3 & BT, BRI P RIE S
CTL RMZH EHLENM LA TR, S 4RIk
(R BRI ) E ZhHL A 3 Ak dE T ROS [ C++
(MR

4.6 BENBARGHZIETE

£ B BN ANFE TG, AR TR Tk AT
KTEZHSAET G, SR E EHE N
Bry ks Sl E . Wl BT AR,
WE NGB R R AR, S
PO R R MR . W4T 6 BB B s S
FIFRES, DA H ELS NS 6w 70
HNRAUF =R BT RMERAT R R PR T A
FHEE, RETE.

(D). BT RAEZR K APl

B BN NI RAESR AL 7 A EHLEA
A SEEL AL B AR 2R G5 4 R PR TR AN R AR
FF LART TR AT ) 1 I ) 7 3 S
P 7 —H A NS AR, g A
el AR REEE T ARSRIFREE . AT 91k
. SLAM 5. BAFIF AN Gl i i a1 L
i AT AR T AR LR I e Bk
I E RS A LS N, Mg T is T
B AE RS, I B E AR AF PR LisAT
H LS N BT ] 54 1 — 2 R A AT
MR35 (B2 ds . AT 51 EEAE B 3K
WA DLSCHE H ML AR R 2k
iB47. HEL ERAER

BUA ) B B8 NI R AEZE K v a4 52
FEZ AL RS A A R S5 SCVRR A 2 A
AN PRE P B H 8 5 RS H EHLES N R

FPARRG . I, CLARAty[60]% ] — 21k R 454
(BFE R EFEHE) R THFSEEl 3 L3
N AF; ROS[68]/t 1A C/C++. Pythons %if
TR 5 T SRS [47]. MR LA N KA
FFRHELLFE) 4G ROS [68]: — AN A AATHT
W 3 F2 52 AL V2 16 B ENLER A g,
BMSLT BARNLEE NS, SCRREE TR 3K
PRIF R 2B E WA, R4t T RGNS T
ISk BB AL A% NP & 1 B AR P [
XBotCore[65]: —/MFEH . SEHHH ENLAFA
B Fawkes[67]: SCHRFIR &R REEHMIT
KHELL; NimbRo-OP[69]: %A NimbRo Hl# A
MR T s CLARALY[60]: /3T )
X G A AR HESE . YARP[14]: —ANSCHF
ZFE M Z i B EALEE N TT R HESE .

(2). ZHF R TERERT ZRHE

H EHLE N B EAT T K T B ST R
Peft 7T —ZHIiRe MRS ClnmT A s, ARAS AR
B B AR A RS BRI SE), Ll
FEHLEENBAFTT AR A S E R (s &)
S AR CInR AR R AR
T BIEED , HB AT RN R B — RIITT K
B, WArHTL Bert s @A ghd . R B
JRELRIESSSE . 18 EATMAL T BAR LS N K
ik R RS CanpLas ANSEAFA 5D
PLSCHFF R R o e e, (HVF 2 5% € L
ar NRGUAHIRI,  DLSCHFEAY SR 5 1) T K A2 B
-6 AH A A S IARHS . 45111, Choregraphe[64]
BT NAO BLAS AN F A () & 2 vk AR AR
B BESCRE o AT AR T Tk S it 13 2 1
H ENLE NI R TR BRI RIS,
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FFEH ENZE NIt DA BT IR RO K
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¥ 3 ol g N B R BT A g R B BT
D-Finder[50]: SC#Fxt H EHLEF N AT AT 22 21
AR T E; Drona[31]: >3 H ENLZS A K
AT SEE R

(3). BEX#HTE

A — L3 PP G RESR At 7 I R ARSI i [a]
i, SESEATT K T HAR B IT R L, AITTA
H EHLEE NIRRT R S 4e i & R R AL R
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PLES N S 2 & 35T CORBA HHESE
OROCOS[61]: 3T % LR ARG ZEH . LHF
MDD ({514 JT &K HESE AutoRobot[72]; Sz H#4CHY
A2 BORT 5 & ORAIE R B IT K HESE ESROCOS[62]:
FRAE T ES T TREDUSMATR I ROS 4 H
FRAS BRE T & HESR HAROS[71]; #2431 3 AF T
KT HAE VSR A B N AT K 1 HE 42
OPROoS[66]; > FF A KA I A 11 H T HLAF N
PEFF RAESE Spica[73].
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BEfR MR AR KR RE
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A
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KiiE, TR B EIE NI — T Bk
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A . FER A BN RGN R KA
B Z RS 25, A VSN TR
FLbG S TR B A XE Z R, W AL AETERE
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R AE R . E LA N B HE R
A, Ry, @M. @l T
Rett, 7RISy A AR AT A S B 9
) R, WA AT AR AR . HIEN R
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Background: We are in the era of “software defining
everything”, and software plays an increasingly important

role to connect physical systems, information systems and
social systems. Such trends speed up recently in many
domains like robotics, aerospace, aviation, military, etc., in
which software as core element of cyber-physical and
social-technical systems becomes an indispensible tool.

Robotics is a software-intensive cyber-physical system.
Software for such system providescritical functions like
controls, computationsand decisions.  Currently the
applications of robotics are moving from traditional
manufacture factorydomains to some emerging domains like
services, rescue, military, etc. Robots in such areas typically
operate in open environments and should behave
autonomously to accomplish its tasks. Autonomous robot has
become an important research branch of robotics and gains
great attentions from academic and industry communities.

It becomes a common open problem and challenge in both
robotics and software engineering fields to develop software
for autonomous robot. Software engineering for autonomous
robot emerges as a new and interdisciplinary research. In the
past years, rapid progresses have been made. However, there
lacks of literatures to investigate the particularities and
development challenges of autonomous robot software,
review the state-of-the-art researches, and discuss the
limitations of current researches and the opportunities of
future studies. Against the background, this paper aims to
give a systematic review on the software engineering for
autonomous robot and to answer the above questions. Our
studies are expected to help readers to comprehensively and
systematically know well this field, and guide their future

researches.



