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ABSTRACT

In order to meet people's growing demand for goods, supermarkets have become an
indispensable place to meet people's daily necessities. Therefore, the number and scale of
supermarkets have been increasing, and the variety of commodities has doubled and increased.
However, with the expansion of supermarket scale, it has also brought many negative effects.
For example, in a large supermarket, there are many shelves and a wide variety of goods.
Especially for those who are not rich enough in time and those who visit the supermarket for
the first time, it takes a while to find the goods they want to buy, which is not only inefficient
but also easy to affect customers' purchasing mood. Therefore, the emergence of intelligent

supermarket service robot can effectively solve this problem.

In recent years, with the rapid development of technology, robots have become more and more
intelligent. In addition, due to the intensification of aging in China, the labor force is reduced,
and people especially want to be free from heavy and boring work. Therefore, the widespread
popularization and use of intelligent supermarket service robots will become an important
direction for the development of the whole society in the future. On the one hand, it can
increase the shopping experience of customers and quickly obtain the goods they want to find,

On the other hand, reduce manpower and free people from tedious and boring work.

Service robots have a relatively short development time in China, and the technology is not
mature enough. Design practice is an important way to make progress. This paper will try to
provide some theoretical guidance for the design and practice of supermarket service robots

through the research of design principles and methods related to service robots.

This paper designs an intelligent supermarket service robot based on ROS system. It mainly
discusses the appearance, structure, function, programming logic and design principles. It uses
real-time mapping (SLAM) to realize independent movement and path planning, and the robot
arm to grasp the goods. Finally, I hope to complete a supermarket service robot with perfect
functions, reasonable appearance and convenient interaction, help the supermarket effectively

solve the service work, and bring more shopping fun and convenience to customers.

Key Words: ROS; SLAM; Service Robot
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(1) Kinect2 ML oife/kas . MM RS HLa AR EJ7 B — ML, B8 TR
FAHLS AP ZEAN R B AT B IRTE 7S AT, A 3-2 o, ML oEAeas (8 A )72 Kinect2
RGB-D #i#l, ERESHLHE, W aRIGE ST HP RGB /23K
FeAGE”, WRREEEGIF YRGS HEAT IR AR “D” 2 “Depth”I4H S,
BRI SR iR BORIR L, BRI e SCRE I B B AR o i — 8 — B R 0 B AR5
FHIEEE B AR (S48 SRIRIEWE . Kinect2 ZLAMBNLIE R RL &4 4040 Kbt
I, RS HRASNEE, MR BIEERGY) E O RS, ATLELLAME AL T BRI

ELHMEMN
F B AR 2o yE BB IR AT

ER RS

& 3-2 Kinect2 RGB-D #AH#L
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(2) PRAMATTREE . IR X LS A AL 3047 8 5 A0 5

(3) ZICAHM . %3 ROS REMECA BN, FIHNHRA KRS HEITET,
2 P SR ) T .

(4) B, R mas, 2 ScpLas A Th &5t E 2ot

(5) WoOLTEIE. HLas NBEA 2B K (SLAMTEC) RPLidar A2 6L, BALE
B ahblas N rp AR5 R a2 — . REGER, BoLE A&, 360° , &k
10rad/s, BAPAT LIRS 3600 ANEEE{E, MIFEVEREIN 0.15~12 K.

(6) BIFR. FRMAEBIWLEE AR R,

(7)) 2fFHF K JRBAMB TR, EANFFRA— N, Bl viE R
A, WHECAWHBE S GRS, WK EERES, M EUs I A7 W £ e B
B, BB RSN, AT EEAT N

(8) iy, @ ARSHLE ANKIB 7, SKIET RS (b d, e h 7 Bifih
RN, A B T E AR BN 3500mA/h, NG FIB AR, X H Lk B
Ry 1EH-

(9) Ffds. FHRMSEBIAYE RER. B 5THENLCRIER, s
NI EL A LRI I Bh A -

(10) =R FER. 2NN —N2mi, 3 M mHZE 1200, Hik
R 7 — AN, g5 R N i Bp Haz sh R B8 R . T AEAL 2 A AE T~ 10 7% h i 5 H:
AIAEAR R T SN . HAZ O AL, SR 3-1:

*3-1 HHLSHE

e HAEZH
TAER 24V
WUE D3 17W

R AR B 1.4A
R 15000RPM
R L 64: 1

Ymht s 262 12 £
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3.2.2 HSITHIRS

T RS HLE NS RGN 3-3 B, B4 USB-HUB. HLIBARER . Y45 i AR -
P il g A Al AL . #5620 ROS RGIMTHENINZ &t USB 5 i itk b ) USB-HUB i
ATHEERE, IR RN [ E A% B B AT E TR RS . FECAC FII Y] USB 2 I R]
it USB-HUB Kl BAZ . Ky Ra, (g Eids. USB B0, BOLHIE.
TR 42 1 2 il %42 1) USB #2101 I

JER A PA 0 PR P VS BRI T OC L BAT AL S, RN Sl a8 . AR as iRt

WMEFTR, daFENEIREREES, BaSREmEEtEys, BaSLETH
&8, ATHMEESEEGIHT L.

PC A
TYPE-C  USB3.0

l _= Kinect?2
US BOtH &
USB-UHB 4 s
BiEEO uss 4 % |
I : ERCE
ISHi S A 5V 12v
=F myasEn oo
SEFFE 243 E E E
fa]| |fal| |f7
F B e BB BL [BL) |61

Kl 3-3 AT RAR
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3.3 MH&AES
3.3.1 @E&t

W 3-4 FBE SRS, EIT RS485 2R SLP % i 28 5 IR MU ER (138 5, ik
AE . 7B SE B H AN S0ms, 5 RIS E ML It B AL A A SR B AT F AL SR
IR BT E . B R R RS, DUE N S0ms [MTHEALAE . tHENLIE F
USB % 1 54 2830 4T3E B, 8 USB 2 MUl 42 1 28 38 1 FTDI £ 1 #£4: UART
TR, RS ERATEE I DL 115200 PR35 T8 3611 0 STM32 #EATHAE

ROSH:AE 4t
UsB
D‘lﬂ
124 %% (50ms)
R3485
5
{ERREIIER ! e
R3485 ) f—.ﬂJ f‘n_‘:!
NI [ R
wl o [hl
_ & B |E
(750G A e ERIHEL ey E A2 G5 | Y

4-11 BfE8EMIE

Rl LS B AE DU R 23, 0 il AL AT AR IS . IRt 25 |
XS . AR EUR ) BRE R IEAS w5, f i ShiE 8 34T B R 2%,
23 IH 5 BT H o TT ) TMS32F28062 FUE A5 5 #2 ll 28 A E N IR B4 fil iR % O, SEIAE
MG EIA . . HEIRHIER

3.3.2 MR HNE

FHEREFNRE SR, 52 IDE #4758, B8RS IT K ROS 1) IDE H1R£,
Et4n Visual Studio Code (VScode) - Eclipses QT. PyCharm %555, S5Ut[ER), EHEIE
FIRT AL T BRI BRI 45 R R B R E 2Ny, B, EARREE S, S8R
Visual Studio Code (VScode) #ATHEFAMLKIYS, {8H Terminal iz /74KAS, @it AJHL
6 T H Rviz XHLES N RGE &ML e s . HLas AR B 5545 B AT AT AL .

13



BRI HR RS 2023 JEARRA BEL it

1. Visual Studio Code (VScode)

VScode & —# 5 & MR WIRR . B HMR A TR 4y, T
Electron HEZEH) % . 37 #F Windows. Mac #l Linux, H H X FF 2 Mg fiiE 5, 6 JavaScript.
TypeScript. Python. C++5%, Jffflt 7+ 5 mdifF i TR, ATHTJFK Web MW HE
FPy SENHER B3N R EA RS .

2. Terminal

Bk R Zom s B AR & ? F{ESL TR TEIERS. BIERG U
BN 1B, — RN, MR PRI . WAZH & 3 A T RS AR R
£, REHREM LA, SRIERGISTEZ WK, 5H AN B, 28 A
RBAEHNLZ JEE BIRART, W D, MR 75 (BRI TR EN 2R
WAZ AN Z SR AT IS N, w7 2 XA 2o R e i, A il 2 608 R g WA 528 B AT
Z IR, VX RGN N AZEAT A, SRRSO, H AT LA S
FATIHFN AR “Terminal” , BE/EMAMGS, R40AT LAPOHE 15t

3. Rviz (Z4AH4LTR)

S TRPER, ©&—1 ROS £4:H 3D nf#itk TR, iz Rviz Gefp s
YR THEL ARRER S Bl B kR, WAl LURAE B, A mAs IAL & ANk,
Fidt— L IR MALEE Nz s PR, TRl TR A R R T 2 7 M s ThRe, &
FEHLER LA st E %,

3.4 KEING

AERNENVBEEE R Gt B e Las NRE R GRS, YH] 1 $F ROS
AKGMRK, HIKESE ROS KRG LEENG T EMZEABE . EEHME D PR R
RJE R, DRI T BN HRIC. BJE 8 AR i A 25 N B, il
AL A AT G R N AT AL L 2% A\ B

14
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B 45 BHRSZHF ARSI

FERTTSEE T, HLAF AN AZ RS R S AE & A2 B ThAE, JF Hadad 15 & 00 25
dhe, ATLABEATREEh 2] HART fh, TG R s EEAT ARG JF B R ISR BB T

DRI, ik T AR S HLAS AR B 32 T SOR AR 78 5 B4 SCIN S B L HLAs AR E A %
FEMRNE = A8y, 158 20 . R BAEAE B VR AN 2 4 HH X 5 T, X e (R TR
TATUBE 2 R A7 ot 00 P A 7 T - B4, L2 St 2 B S LA N A5 I B SLAML
RERHFHLEEANN B EFH ARG, HLDH BN T SLAM 59k, X Eb Hector
SLAM HLA Gmapping 5%, #—Dimblas N B £ SR GE B R RCR ARG . N
FINLIRE S A S &, ST HIMBCHE R 1k

4.1 SERTEE

EERHABORN A, SLAM BORMIBOR SR, HBoR$ 2 N AT N R
TS AL FHRG . K EEEARBR A VOB E N B ER R ER . £
AR, R BT PR I B R, PR AR AR PG A T T IR ST AR . AR
ROS R GEMNAHOL iR SR U Hde, e Sk i A AT

5, SEI S D RE A SE LR EOR 0L IR BRI N, Bt IR M shLA N H
Ry — At ks, AR BB A A v e % O SO 6 I B AR oK i T 360° (R4 70 A
IROCIE R, TSRS A R AL — 4k PRSI ROS Z 48 L), O TR Ik A LR
AL B # oy, AR RER I G PRk i ie e, Feah 360° JE, AR lE 4k R R
MR, XA R B B 2 A B S A

FERINBOCEIE IR 2 )5, Raifotdik, BT 4-1 for:

B =5 robot@We: -
robot@WP:~5 roslaunch wpb_home_bringup lidar_test.launch l

K 4-1 FHIENHE 2 K

15
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R4, PR EARAT T, HLEs AR 3D BALG e rT AL i B ROR R, 5

BERI, MG ] DU BN a8 N\ 2 om0 0 =4 55, T A A G Rl B A B

Y,

s

K 4-2 frx.

K 4-2 BotHRIKIZITH

OREFULF T ], BT — AN ey, AL F 4

rosrun lidar_pkg lidar data node
X EAHR 22 NBOG TR A /scan” 3= 8 BLANWR BUBOG TR R 808 A, - 0l SR
e L, W 4-3 Fos e BT ASRATT27E 2 Point[0]2] Point[359]f) 360 /™ER S {H AN

Wr P RET, 3B B —NF A, AR K. e an 2t B R R “Point[180] = 1.051000”
FORBOETRIETE 180° 13X /N A B 52 3 i B A BE BB 2 1.051 K.

robot@WP: ~/catkin_ws

INFO] [1561345675.121176952]: Point[316] = ©.667608
INFO] [1 1561345075.12 : Point[311]

INFO] 5 .12 : Point[312]

INFO] 5 5. : Point[313]

INFO] 5134 .121280736]: Point[314] =

INFO] :

INFO]

INFO]

INFO]

INFO] [156 : Poi

INFO] 5 ; ‘ Point[320]
INFO] [1561345075.121475835]: Point[321]
INFO] [156134 121504 : Point[322
INFO] :

INFO]

INFO]

INFO]

INFO]

INFO]

INFO] : Poi

INFO] 6 3 : Point[338]
INFO] [150134;0?5. : Point[331]
INFO] [1561345075. 1: Point[332]
INFO] [1561345075 .121q181401: Point[333]

B 4-3 O R IE el il &

-187000
.898000
.101000
.884000
.851000
.045000
.039000
vﬂabUGD

.994000
.987000

[
DO b b b bk bk ek e e e e D
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HIR, WO TEIEBAT AWy, Pre BR8N U0 K, R A I e R
SR RES A TR TE ST BIRRAS VI KB, Wnl& 4-4 Pror.

\/\

T~

K 4-4 FEIAH R

Ik, Hlas A shi, WotEEIFAZ R R AR e ok, R —Enm
FEl 3 R B B AS I R I e BRI R BORAR, I HLSCH BB v R L as AR S AE AR IR B3
SPREME, ERmTPER. WK 4-5 o, Hlas NMEMSH 3 MiE AL B. C By
AT 14

Kl 4-5 B AE BR B
Horp, BARME 3 MU E EAARSERAR, EAMUE, 3 DAFREIGHE AT Lt

ITEEN . DB AL MR BT & i F — Pt R & i . i 4-6 s, K AL
B PN B BEAT AR ALLSE B 5 -«
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@ (s
- i
3

|5 .{QE
)/J,..
//
. @ Ea
@ pEa ol

4-6 (iE A5 BHMESINKE

Hrean, K 4-7 fiosi) By C 376 9

@ tumc

)

@ ©Es

47 fiEB 5 CHMEESMAE

H1_ERrid, BATt AT S 2] — A BBOR HARXS e Bt . BAR A e, H
tHRE 58 2 0 S HH PR AGIAE AT T ) 20 AT o RS I ey, G R DU B3 A B B e 420 0 R
o, XFREAGY IR AR BLOC R AN NS A7 B EATHES, Dtk SLAM H A #4) g2 b 14
AN E A7 (1) Zh i -

SLAM SLIEZ R 24, 32T R Ab EL B 32900 10 53 20 Sl ik 7 9T EL AL
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4.1.1 Hector SLAM B %

Hector SLAM &k & — M A BT &4 —4E SLAM Bk, ZEEAT BT, H
FEHTEOG IR B ZR PR Ry, O T A T RH AR HgE R/,

WA Hb RO 78 86 S SE ()37 s AT /R I — A7 20, @58k, v DUMHE &
()37 SR AT H B I AG dE o ERONIBIOG BR 3k B8 H A B O AR 0, AN RE S BRI AE A
b AT UL G, DRI b 75 22 5 R A B R B 22 PR MR 3 st [ o

AT TS L 2 S, TR EFRVLAC S 2L RR 0L F A s, S UL R 2
WO TR I8 B 21 1 SE i 2 s A DM @ I S 2 0 S — N IR, R R R AEIX—
W FER S AL T RGN T 177 A @R 22 R 3, 8 & W 15172 (Gauss-Newton method)
PAF IO, I VEEBOCTR R I ERE R, AR AT I 2 KRS BRI AR
HATE Z0 B Ui, FRit A AL R & . Hector SLAM HLyk Pl & 37 ¥) Gauss-Newton 5
N

—argminy ,[1- ( O)]

Sofi- ((+a)f-o0

o=z (0

B, DM AR, 2 aERE BRI R SR M, ()
AR AE AR bRl N HOEE AR E, M R BARCR AR R B )M %45 . H /& Hessian JEF%E, Frox
LIy

=l (o4 (oY

19
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4.1.2 Gmapping &%

XM T RBPF 1 REWSAT ROt S 5 A7 5 F i s B R 59070, SLAM ZE g 1)
FEE IR . SEREIER | BT SRR A2 AN 5 BRI 0 A o FIFH 25 PE A8
HNG LR R I AHRORAEALLE, A S AT E A Jm AT 2. A3

(12, 12y 1-D=Clz.12) Cal1.1-1)
AwH, O ANLEE NiEsiu;  OviE W R R E L Oy AR A A

W R AR SR AL RO A5 BAFAEE BRI E 1, 5 BAR T2 A AT B, BOG 2>
AT ST FUSAE, PR U RO L TR A5 2 SN BB A i, BG4 5 H
PR Ak NG . SULRIN, R 7 2R B THIRZS AN 2 (W) AT 42 5 7 i
Hrp U D BoRE 7 A5 5 SEI B As A, Bt AETH SR, R 7 A E AL AR K.
i i A BUNRL T, R A K R S ORI o X AR A 75 e AT S
FHERFE, R =id s RBPF 73—/, st kAR TR, XML T RBPF 247
KRERLTIFEPATIE ERFE

LIS R P il — R BROWL I BEAT BSOS AT, A ASZ A G T

( 0,0, _1): (]2 ) (% =)

(129 o)

BRI, SR A RN 1 ot BaA A BLAR T BN A L, AR 2 30 4-7 FR Sl
AR TR IR PR, BN 5 25K pR B0, XoF 1 AR S ol B A

4.1.3 BEMETLE

TE G F T P 6 SLAM BEIREAE, X TR0 SLAM P AAS [ B R gk AT
R 3, B0 uE R A B R

MRS S %, AN TT R, BAHR/EF & 09 Ubuntul6.04 fA, %66 ROS

(Kinetic) RSB L A LI - iR A ROS R4 E M3 AT %3¢ Hector SLAM &A1 Gmapping

Hk, ralisAT o B, MR HAUR

{fF USB Type-C &L KWLM PC HLEELF, FEORUEEHIER, % NIk
BLEIF S, fEHM _E R _EXGE Terminal AR, Luf/ P4 5. 20l A iz
TSRS, WlEl 4-8 1 4-9 K.
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robot@WP: ~

robot@WP:~% roslaunch wpb_home_tutorials hr.-l:‘tor_ruapp-i_ng_Launrhl

K 4-8 Hector 1817154

4-9 Gmapping IZ1T454

N

%1 Enter {&, 1217 Rviz. WFMEIER) 2 EZCR WA 4-10 F1 4-11 Frw.

K] 4-10 Hector SLAM 535 2 & 2 51 [

PR AR oy o FE A 2 J 4 1 B R AN R B B A mT A4 S T B S5 s R, M T A 251
BRTARER I E WK 4-1 Fw

*® 4-1 MBS R
Hi B “ X

K] 4-11 Gmapping 5% 2 B &8
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ARES CLRIBRER 5

Kt ARAX I AR IR
o TEREAGHII) 22 42 AT AT XAk
) i EANE RS

e, BT AT PLE H, Gmapping Sy R 1937 5 1 B 10 2 5 in
T H5E %2, 1 Hector SLAM By A4 ¥ 3 B 7E Ll 247 B BH 2 v] DL U B L
It Gmapping 5121 2 KRR AL T Hector SLAM 5575, 541, Hector SLAM HFAVAK EE
BOLEIA TAE, B EXBOGERIA K Z K E & 11 Gmapping H% M2 7E Hector SLAM 5
wb, WEIANT HABREE, IS BAE5E, [ RO 4. Bk, Gmapping
MAEMEE . 25 b, AR N)E$EA Gmapping FIERAT SE 22 &

22
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4.2 BESM

M b B SOR AOBE T, BE 15 21— KA R (1 H [ T RE s DR A7 BIFR E AL EL
SCAT DARAE 4 7 1) 1t PR ] SN )67 B o A TR AR BB T LR SR 73— R R gt ——
HESHEA EREMRIHEAR) .

£ B, R ROC TR IA MR, Fr e tok i B A RN LE N ARHH T
AR S B, 8 AT DR e 42 93 A A6 T2 EAT $ 3R IR R 20 22 A . A 4-12 P,
£ Rviz B SRR /e SE @ B T d S 1 P imsh &, R BSOS, wnl&l 4-13 o, mrEL
ARV /IS . Bt Zanilnd, A TCRERRSY); RO AT, A RS
MK 0TIk AW e il , 2 Tz it A wm R,

~
-
A
hog. 9
* > a

B 4-12 4k A

HIEAT L, EMAS L o, HLES N 3 AT 2 4K — 26T L2 Il AT 1 B8 42
Ao FLA MR T A3 i EORAE MY s 8] B A28, PRI, FRATT AR EEORAE L R A 55

(1) SEfEAL R, AL NSRS ZIHERG JC IR I FNIE B O S AT B, A RERi R
e E A br mO0F HALE B 2k

(2) BEFHUA B, B — 27T DOESEBAT 1 2 A Bt A /8 B B L as A 1 o< b
B, WnlE 4-14 o (HARE LA A 252 X0t /& % il AT iR, 28R

K 4-13 MG A
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PLES N B S R BNER, PRIE B & DO 2 8] ] UL A e ailind . preh a5l N2 4nid
FrEOME R, TSR AR R T LA N R B EAR, B 80 )22 il 5 LN SRR bl s Nl

} |

=
=

o - L w i o (=] -~ =] w

o

2 4 B & 10

K 4-14 B AT AR B

f£ Rviz , HESHUBTZ )G, Hlds NMEA T2 e igAe b TR R 1 — 26 IR BT
ARERG, W 4-15 fror, XACR ORI AR 1.

Kl 4-15 STES AR A

ROS ) H T FHIEARCLFEFIE )

5/ AMCL, 4§~ Adaptive Monte Carlo Localization, Fi%id kK2 ZFHKIgEHE
BB AL RN, 7R g st E R, A RA A AR R BRI T, A T LA
ANAEGHHEME . KR, A7 EMEIRE, HRHAIESEANE ST ORA——
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Move Base AT, B2 BOCEIA. MK AMCL @ 5804E, #i7a /M
JRy BB FR) A R

1. AMCL (B4R BiERE L E )

ML NAE 4 TR, ZEEA AR Ese fpL e NRIALE . BT — Rl e
A, JeRffiitilas NrT e th Bl 2 M B, RE8— ik, R TrFEREMME. thin
FEE 4-15 v, FENLER AT B IR L8 20 B S s R AG T A B, B shid i, Xt
i Sk NI B EEET S, B R BRI FEMIN A

2. Move_Base

£ ROS RAIMHELR T, MUFFZ EEEMFEE, 1 HICH SRS DR a4t
(R FARSS, Forp R E B R H A %O M () Move_Base 1. WIE] 4-16, fEI%HELE
H, B ESN RGN AT UL BE L # H Move Base Thfg k2.

*move_base_simple/goal® 1 I
geometry_msgs/PoseStamped Navigation Stack Setup
move_base “Imap"
Y nav_msgs/GetMap (TP sV
amel global_planner =~ global_costmap
e i
# 5
- ! | sensor topics
sensor transforms ——————— internal ’ SENsor SoUrces
| tf/ttMessage nav_msgs/Path recovery_behaviors sensor_msgsflaserscan ||
= sensor_msgs/PointCloud
*.
b GO, )
odometry source “odom” local planner —=—— local costmap
nav_msgs/Odometry - -
"c md_\re1' geom et ry_msg sfTwist
Y provided node

optional provided node

base controller
platform specific node |

4-16 SHIMEZH

N T RN A R s LR A R 5 S I e PR R AT R, Move_Base 75 21T B HLAS
N RAT BRI 235 2. (sensor_msgs/LaserScan Y, sensor msgs/PointCloud) Fl ELFE1HE
& (nav_msgs/Odometry) , [A]H 58511 tf AL bRAR 40t 2 SE UL BR A2 BRI IO A . 5L
HE S8 5 2% 1) i HH 2 P AL 28 AT FEHE 4 (geometry msgs/Twist) o

%, Move Base LhAgt SEIHLER N SATH IR AL E AR K], AMCL SEBl —4Eth 5]
HERIHLAS N E DL
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4.3 1BERXEH

£ Kinect2 MLWAL KA T T7, & 4 MRS Z R, T REERT T AE &
FE, ATDUSREIGE SRS, M TS A EE BRI, ROS RS K ETED E iR
BT — AN DM R 2 iR &S 3E 4718 & $8 21 (1) Package B, REMSIC & Kinect2 )
22 50 R B 58 AE S R D RE o BT IR DhREAE T B2 BRI K = IRS5, PrbA 2
KL N B ERE 2 T, DMES R = RS A8 @ %R .

APl N IR D a8 B JE, JA3) xfyun_waterplus. fii A6 2

roslaunch xfyun waterplus sr_tts_en.launch

BEm, BT CHTE SR 51 3R 3, (] LA BIPLEs NG 220 A s~ iR
B XREE R AITARIE T« AT ZAE R B B3R 5 AL SR B TE B 4a L 2
AW, EA R IERAR R A . toan, FRATEE B i) — 5 2 JE xS Blas At “Hello”, #L#% AR
e, SRS R ERELmIE T R, W 4-17 B,

Py

®  /home/robot/catkin_ws/src/xfyun_kinetic/launch/sr_tts_en.launch http://localhost:1131

* /rosversion: 1.12.14
* [xfyun_iat_node/cn: False

INODES
/

soundplay_node (sound_play/soundplay_node.py)
xfyun_iat_node (xfyun_waterplus/iat_node)
xfyun_tts_node (xfyun_waterplus/tts_node)

lauto-starting new master
process[master]: started with pid [16010]
ROS_MASTER_URI=http://localhost:11311

setting [run_id to 5085867e-dlef-11e9-8910-60d819cB6dfb
process[rosout-1]: started with pid [16026]

started core service [/rosout]
process[xfyun_iat_node-2]: started with pid [16033]
process[xfyun_tts_node-3]: started with pid [16044]
process[soundplay_node-4]: started with pid [16055]
WETE 1o MR TARRS

[ Hello ]
—RPE,EWE. ..

Kl 4-17 w55 R 45 R K

M5 & 4 Zh a2 R H ROS R4 sound play ., ‘& RT PLKHIHE BN TR/ 8 A% ek
T T

AR 2 € X T —A> ros::NodeHandle 15 sl AJHK n, FFAEHIXANAIWRAE KR —N4 A
tts pub HIVH B K AR R, &K R 4 1A F @ “/robotsound” K iE W B, TH B N
sound play::SoundRequest. sound play 15 & A B 23 XA 32 BEREGH 2., R 3REUR T
SR AT R R R R o A PR R il R RO Ok, D RE A L AR N EAT B
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4.4 ¥)ERMEL

X YT A PLEE N FIPURE K58 e HUBE A IRIRE, — =T BIRE,
TRBEIPIRE, BT AT E BT . 5 R HER TR IR 5, S IR v A
B, AEEM IR R i i i L B A AN 1Y, 3 7 R AL A% TR s X P i PRI, A g
IASHERRIIR R P it o 32 AL SEAR Ayt 10 =4k i, IR A] PCL 5035, SEBLX W dh
HREZSYII

4.4.1 HHEITH

1. HUWE
HAF PR TR o WUURI, BRUGZHLUE 3T SRAS, 25 B NE S, FEpL
W TR IFERIETT, BEE, BMRIER SN EERETENEE. WK 418 s, Bk

MrEcan R

Kl 4-18 MU e T I

(1) ITHBe: RHUE R TT &, THE—E BRI, PUME & 3R 3 & 52
SRS, BEJAER N AT . Cafgia, PLEs NRPUE & TR .

20 PR B TR A AN R R FE A0 5 R AR D S UM T = AN R v 2
KFE, A REAEANF K e T o

(3) FrEPrEe: HUBE T B BRAR AT INUE =, BT RS R, H
FWHET B SCORE, FFORRFBEEIRE .

2. HUFR

&l 4-19 Frox, FIGEIUE i A — 880, BRSSPl & A RIHLIR T TR
AR, —REIPIRE, RHEIRE . FEREAT 9 512 Fr I w] LU 2 TCHK T (4 1] PRt
1TBCE, DA IS RN A . R R B0 75 ZEITEU) H AR i AR AR A% 33 45 PIUCTS
m BLERAERE B 358 RATUAT 9 .
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#include <ros/ros.h>

#include <std msgs/String.h>

#include "wpb_home_tutorials/Follow.h"
#include <geometry msgs/Twist.h>

#include "xfyun_waterplus/IATSwitch.h"
#include <sound play/SoundRequest.h>

#include <move base msgs/MoveBaseAction.h>
#include <actionlib/client/simple action client.h>
#include <waterplus_map_tools/Waypoint.h>
#include <waterplus_map_tools/GetWaypointByName.h>
#include <tf/transform listener.h>

#include <geometry msgs/PoseStamped.h>
using namespace std;

#define STATE READY 0
#define STATE FOLLOW 1

#define STATE ASK 2
#define STATE GOTO 3
#define STATE_GRAB 4
#define STATE COMEBACK 5
#define STATE PASS 6

typedef actionlib::SimpleActionClient<move base msgs::MoveBaseAction> MoveBaseClient;
static string strGoto;

static sound play::SoundRequest spk_msg;

static ros::Publisher spk_pub;

static ros::Publisher vel pub;

static string strToSpeak ="";

nmn,

static string strKeyWord ="";



static ros::ServiceClient clientIAT;

static xfyun_waterplus::IATSwitch srvIAT;

static ros::ServiceClient cliGetWPName;

static waterplus_map_tools::GetWaypointByName srvName;
static ros::Publisher add waypoint_pub;

static ros::ServiceClient follow_start;

static ros::ServiceClient follow_stop;

static ros::ServiceClient follow resume;

static wpb_home _tutorials::Follow srvFlw;

static ros::Publisher behaviors_pub;

static std_msgs::String behavior msg;

static ros::Subscriber grab_result sub;
static ros::Subscriber pass_result_sub;
static bool bGrabDone;

static bool bPassDone;

static int nState = STATE_READY;

static int nDelay = 0;

static vector<string> arKeyword;

RN IN=P S5 30|

void InitKeyword()

{
arKeyword.push_back("start"); /L8 N UG5 sl Hb 55 f5 2[Rl &
arKeyword.push_back("water");
arKeyword.push_back("oreo");
arKeyword.push_back("biscuit");
arKeyword.push_back("lays");
arKeyword.push_back("cookie");
arKeyword.push_back("sprite");
arKeyword.push_back("cola");
arKeyword.push_back("orange juice");
arKeyword.push_back("chip");
arKeyword.push_back("hand wash");



arKeyword.push_back("dish soap");
arKeyword.push_back("shampoo");
arKeyword.push_back("bread");

/1 IFE)F B3R arKeyword B A7 1E ) B8 1]
static string FindKeyword(string inSentence)
{
string res = "";
int nSize = arKeyword.size();
for(int i=0;i<nSize;i++)
{
int nFindIndex = inSentence.find(arKeyword[i]);
if(nFindIndex >= 0)
{
res = arKeyword[i];
break;

}

return res;

11 ¥ B as N\ 240 A B ORAF AHT T AR
void AddNewWaypoint(string inStr)
{
tf::TransformListener listener;
tf::Stamped Transform transform;
try
{
listener.waitForTransform("/map","/base_footprint", ros::Time(0),
ros::Duration(10.0) );
listener.lookupTransform("/map","/base_footprint", ros::Time(0), transform);

}

catch (tf::TransformException &ex)

{
ROS_ERROR("[lookupTransform] %s",ex.what());



return,;

float tx = transform.getOrigin().x();

float ty = transform.getOrigin().y();

tf::Stamped<tf::Pose> p = tfi:Stamped<tf::Pose>(tf::Pose(transform.getRotation() ,
tf::Point(tx, ty, 0.0)), ros::Time::now(), "map");

geometry msgs::PoseStamped new_pos;

tf::poseStamped TFToMsg(p, new_pos);

waterplus_map_tools::Waypoint new_waypoint;
new_waypoint.name = inStr;
new_waypoint.pose = new_pos.pose;

add waypoint_pub.publish(new_waypoint);

ROS_WARN("[New Waypoint] %s ( %.2f, %.2f)" , new_waypoint.name.c_str(), tx, ty);

/] S

void Speak(string inStr)

{
spk_msg.arg = inStr;
spk_msg.volume = 1.0f;
spk_pub.publish(spk_msg);
H

/1 BRBERE TR
static void FollowSwitch(bool inActive, float inDist)
{
if(inActive == true)
{
srvFlw.request.thredhold = inDist;
if (!follow_start.call(srvFlw))

{
ROS_WARN("[CActionManager] - follow start failed...");



else
{
if (!follow_stop.call(srvFIw))
{
ROS_WARN("[CActionManager] - failed to stop following...");
H

11 AU AT 5%
static void GrabSwitch(bool inActive)

{
if(inActive == true)
{
behavior_msg.data = "grab start";
behaviors_pub.publish(behavior msg);
}
else
{
behavior_msg.data = "grab stop";
behaviors_pub.publish(behavior msg);
}
}

I Wb s FF 5%

static void PassSwitch(bool inActive)

{

if(inActive == true)

{
behavior msg.data = "pass start";
behaviors_pub.publish(behavior msg);

}

else

{

behavior msg.data = "pass stop";



behaviors_pub.publish(behavior msg);

/1 R 4 SR AR B bR AL
void KeywordCB(const std_msgs::String::ConstPtr & msg)

{
ROS_WARN("------ Keyword = %s ------ " msg->data.c_str());
if(nState == STATE_ FOLLOW)
{

I WGRBI G R AT B (i) KA
string strKeyword = FindKeyword(msg->data);
int nLenOfKW = strlen(strKeyword.c_str());
if(nLenOfKW > 0)
{
I RIS s SR
AddNewWaypoint(strKeyword);
string strSpeak = strKeyword + " . OK. I have memoried. Next one , please";

Speak(strSpeak);

/4% 1k IR 4R 4
int nFindIndex = msg->data.find("top follow");
if(nFindIndex >= 0)

{
FollowSwitch(false, 0);
AddNewWaypoint("master");
nState = STATE _ASK;
nDelay = 0;
Speak("ok");

}

if(nState == STATE ASK)
{



I MR GER AT B i) <
string strKeyword = FindKeyword(msg->data);
int nLenOfKW = strlen(strKeyword.c_str());
if(nLenOfKW > 0)
{
RIS (s A
strGoto = strKeyword;
string strSpeak = strKeyword + " . OK. I will go to get it for you.";
Speak(strSpeak);
nState = STATE_GOTO;

/1 AR 2
void GrabResultCallback(const std_msgs::String::ConstPtr& res)

{
int nFindIndex = 0;

nFindIndex = res->data.find("done");
if( nFindIndex >=0)
{

bGrabDone = true;

11 g RS
void PassResultCallback(const std_msgs::String::ConstPtr& res)
{

int nFindIndex = 0;

nFindIndex = res->data.find("done");
if( nFindIndex >=0)

{

bPassDone = true;



int main(int argc, char** argv)

{

ros::init(argc, argv, "wpb_home_shopping");

ros::NodeHandle n;
ros::Subscriber sub_sr = n.subscribe("/xfyun/iat", 10, KeywordCB);
follow_start = n.serviceClient<wpb_home _tutorials::Follow>("wpb_home_follow/start");
follow_stop = n.serviceClient<wpb_home _tutorials::Follow>("wpb_home_follow/stop");
follow_resume
n.serviceClient<wpb_home _tutorials::Follow>("wpb_home_follow/resume");
cliGetWPName
n.serviceClient<waterplus_map_tools::GetWaypointByName>("/waterplus/get waypoint_name");
add waypoint_pub
n.advertise<waterplus_map_tools::Waypoint>( "/waterplus/add waypoint", 1);
spk_pub = n.advertise<sound_play::SoundRequest>("/robotsound", 20);
spk_msg.sound = sound_play::SoundRequest::SAY;
spk_msg.command = sound_play::SoundRequest::PLAY ONCE;
vel pub = n.advertise<geometry msgs::Twist>("/cmd_vel", 10);
clientlAT
n.serviceClient<xfyun waterplus::IATSwitch>("xfyun_waterplus/IATSwitch");
behaviors_pub = n.advertise<std msgs::String>("/wpb_home/behaviors", 30);
grab_result sub
n.subscribe<std msgs::String>("/wpb_home/grab_result",30,&GrabResultCallback);
pass_result_sub

n.subscribe<std msgs::String>("/wpb_home/pass_result",30,&PassResultCallback);

InitKeyword();

ROS WARN("[main] wpb_home shopping");
ros::Rate r(30);

while(ros::0k())

{
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if(nState == STATE_READY)
{
/I JE B IR — B (]8R J5 T AA PR B
nDelay ++;
// ROS_WARN("[STATE_READY] - nDelay = %d", nDelay);
if(nDelay > 100)
{
AddNewWaypoint("start");
nDelay = 0;
nState = STATE FOLLOW;

/12 BREERY B
if(nState == STATE_FOLLOW)

{
if(nDelay == 0)
{
FollowSwitch(true, 0.65);
H
nDelay ++;
b

/13 R EE LA A
if(nState == STATE_ASK)
{

/4. SHEIEENA
if(nState == STATE_GOTO)
{

srvName.request.name = strGoto;



if (cliGetWPName.call(srvName))
{
std::string name = srvName.response.name;
float x = srvName.response.pose.position.x;
float y = srvName.response.pose.position.y;
ROS _INFO("[STATE GOTO] Get wp name = %s (%.2f,%.2f)",

strGoto.c_str(),x,y);

MoveBaseClient ac("move_base", true);
if(!ac.waitForServer(ros::Duration(5.0)))
{

ROS_INFO("The move base action server is no running. action

abort...");

else

move_base msgs::MoveBaseGoal goal;
goal.target pose.header.frame id = "map";
goal.target pose.header.stamp = ros:: Time::now();
goal.target pose.pose = srvName.response.pose;
ac.sendGoal(goal);

ac.waitForResult();

if(ac.getState() == actionlib::SimpleClientGoalState:: SUCCEEDED)

{
ROS_INFO("Arrived at %s!",strGoto.c_str());
Speak("OK. I am taking it.");
nState = STATE_GRAB;
nDelay = 0;
H
else
{
ROS _INFO("Failed to get to %s ...",strGoto.c_str() );
Speak("Failed to go to the waypoint.");
nState = STATE ASK;
}



else

ROS_ERROR("Failed to call service GetWaypointByName");
Speak("There is no this waypoint.");
nState = STATE ASK;

115+ YTHL ft
if(nState == STATE_GRAB)

{
if(nDelay == 0)
{
bGrabDone = false;
GrabSwitch(true);
h
nDelay ++;
if(bGrabDone == true)
{
GrabSwitch(false);
Speak("I got it. I am coming back.");
nState = STATE_ COMEBACK;
§
H

/16~ YRFEDh IEl ok
if(nState == STATE_ COMEBACK)
{
srvName.request.name = "master";
if (cliGetWPName.call(srvName))
{
std::string name = srvName.response.name;
float x = srvName.response.pose.position.x;

float y = srvName.response.pose.position.y;



strGoto.c_str(),x,y);

abort...");

ROS_INFO("[STATE_COMEBACK] Get wp name = %s (%.2£%.2f)",

MoveBaseClient ac("move_base", true);
if(!ac.waitForServer(ros::Duration(5.0)))

{

ROS_INFO("The move base action server is no running. action

else

move_ base msgs::MoveBaseGoal goal;
goal.target pose.header.frame_id = "map";
goal.target pose.header.stamp = ros:: Time::now();
goal.target pose.pose = srvName.response.pose;
ac.sendGoal(goal);
ac.waitForResult();
if(ac.getState() == actionlib::SimpleClientGoalState:: SUCCEEDED)
{
ROS_INFO("Arrived at %s!",strGoto.c_str());
Speak("Hi,master. This is what you wanted.");
nState = STATE PASS;
nDelay = 0;

else

ROS _INFO("Failed to get to %s ...",strGoto.c_str() );

Speak("Failed to go to the master.");
nState = STATE ASK;

else

ROS_ERROR("Failed to call service GetWaypointByName");



Speak("There is no waypoint named master.");

nState = STATE ASK;

17 B AN
if(nState == STATE_PASS)

{
if(nDelay == 0)
{
bPassDone = false;
PassSwitch(true);
H
nDelay ++;
if(bPassDone == true)
{
PassSwitch(false);
Speak("OK. What do you want next?");
nState = STATE ASK;
h
H

ros::spinOnce();

r.sleep();

return 0;



