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ATV A¥ERKK, ZHEM 242000
[ ZElHMAAZEINFROHAER, ZNEADRBARARAREEREHXE. K
X #F OPEN-RMF (Open Robotics Middleware Framework) 1%, #AE T ZH &AM E MR EL B &
A BT R R . AR E LG BRI S ROS2 5 Gazebo T EF &, AT Z2HEANES S
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iz T A AE A I AT TR A IR ST RCR AN e B L, RO 20 B 7 AR 55 SR ST R, A
G T RAE R AT, SR T B MU BRI B ROR . T, 9 R — AR, (Rl
FRESST BHANH DA, ARSI 1 “ 2555 B Rtk ROS HLEs AREZHI RS, ARG UNLEANE
ENIMA BRI, B B REAC T B SCBLZ it (TR | A THERCIE , BE M) 2 225 52T 24 55 R 35 2008, [
RNTA, KRG SRR T % 4V fE .

2. ZHUE N B KR 77

b AR A SR 2 LA N P Rl BOR AR & DL R RN A W, RO R E LT H T 59R
FAEFZATRARE, A NV IE TR 2R o B % PR 58 ook TR B A AN o PR BEAT 1
fiti, EAEARREEE AT BN, EREREMR T RGT, ZHLE AL T RN ARZHNE 2

€33N S - N R CE O B o (T VNI (= < 5 = W i 17 I W) s = o W T
AT, IRy R R I E 2 R ST .

ZHLA NN T HEALSR A S, MAEHLIE, PN GEEE SRR EANS BAPL & AR fE
TIEAT IR, BHARY KRB ZMMES, ARG AN Z T RN 218 A AT DUE sgLEE A
W RTEE, Rl AE IR 0 BOR EEOUAC T T, REEE R TEIN Z MR ARRBBAME R L), TE
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01



52K H1 Volume 2, Issue 1

(Z) ERSMARIIR

L. EANEFFRIUR

o 24 55 R e A R R RT LB T2 20 4D 80 R4, iy, EZ PR TG N TR, 2
A R AR B DL R SR SR A OB AR AR, AT BEE B BRI R e, T E A 90 AR
WIAFFESIN T IHHENE B RS 21 et 10 4, HEZE A AR R fe b K Ria, H)
PIEI . REHE AN T8 RS e b R R SR RE LIS . B REZOm ST H o 2470, BN EEN TAER
REWLIERE T 22K ZAE. R T

HEN 21 )G, &5 B HURER T & B &SR0 8 Re 24 5 (1 R R IR NS F 3820 . ARHE S5 (2020) 1
196 FSCHER, Xk T HBRA R BR I TIEN, % RS0 B4R S E AR, 18
TAEREE, RS 30. 0% ~ 50. 0%, XL G R ARG BOV RS, EHES R, E17RE
PEWOE TR HRFE ol BRIFIRSE (2022) BT HTEERR S B2 B M, KWL pmitm 1
VRIC 24 R 25 I HERF R AR, IR << 0.001%, 98/0 T2 ESE TAE, B A8 AF4H BhAZ T 24 S i
XTUERAZIA ) T 100%; J REF (2020) SRR BT 1124 55 25 5 A SOR A BB, 7 T8 Re
W2 A RS VIRAE B AL, BIBENE RS, JHle VU2 mEH. W RERS
A, A T2 A RO EE TR, oG8 745 TIENE, &5 1 2% RS mE e s g i
KF, N BFRAE N2 G MRS RS (2018) A SEB R G I R B [ 112 B sh Ak N H
AR, VOB A . 7 AR AR 25 A A3 B G, DRUEZ A7 TR ) B 1 %
AP, HET N — B R BTG e XPERRE R A B R A AT R R AL B, ARt AR AR
s, PRUFZ) AR . RS (2021) MEH B R Mt % i SN E, B R&E 1
Zi IR ORI A A TR M T 122 5 N R AR R, b o S ), 39k
PN B A B, PRARAS SUB AL 2, 24 5 1 2 i " B AR U

2. EAMI TR

A2ER COVID-19 KURAT IR 7 [a) iz RE 47 B 0k 8, 42% BT ORAE AT T 8 4T 4 Fpx — % . 1k
41, LA AlphaFold #1 RoseTTAFold %5 SAH AR i N T2 B 1) B Rk A0 A6 BE 3 a5 7 b 384 i 2 30037 245
PITINL 2 AR AR 25D R I e AT TIE $ Y AE BT (R A 0 S i N T Re AL 38 N AR (40 21 2% [E A
Pk, A vix e @l 2 OCE 2, DA IRIX SEORAE T i 4 ST A B A b B . B2 5 RGPk
Jii N T e T L@ 2 Fh oy SO B AR S 36 0. i, e nT DR o S SR A I A 25 i HE R
24 /NI SCRE SRS BT AR 25 (T Rtk o X T DA B AR SR O A EARAT T B 2, IR S R
VIBEIT RSt ) R 2, IXAERIT IR RS A R B SRAR b IX L A . Fok, AN LRl LA
e I e R PR FE a2 FH 2 B R AN 7 1B A R 2 H0AH BAE SR BRI ERIT A, M98 B (R B A =
Y. wE, NLTRE R DL By OR eSS e 2 i) AR R, (EARATRENS T T 3 2R RS TR &
AT AR AL B B . BRI S, A RGPSt T AR AT BRI R T RS R BRKEE
ITORAGE AR HEIG N SRAT B TT ORAE IR 55 BN L 2%, At ARG BT SR 4

3. OPEN-RMF S AH IR AALEA & N\ S5 1) 5. H

EAR OPEN-RMF SN EEST 350 (Wi e 4B =) TPk, (HENH O RS 2 /M.

TE P} 22 H T H) ROSCON2024 H,  KiAfi 4 b BAKS IR 1 RMF FA R Ufa] 477 32 31 S 56 % 21 A2 7 B ]
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B VA% BT OPEN-RMF 49 % AL AW B AR 25 B B Sk b 69 & B A %

(450 FHUE T LL T A 21 RMF [ HLARSR 8 172, [R1E OPEN-RMF 20 DR 52 bRz 5t , B i indsk (B B, 9
ARG Vi Sett. 58RI 7L ALBAREIZ E R . OPEN-RMF Rz HAH K B B L 2 {1 2 Hl
e NP HA it AT O R (AR R T 5, AENLER NSUREEL 1T 2 N AT . BN
T RGN RGENE, AT B AR R BE 1 I8 Skt

AR, BEE LA NEORLER REINTT . Tl 4. 0 SEWUKAIER ANB1E, OPEN-RMF A il 5 A\ B S itk
WSk Cnsgtesr > MBEAFEMR (RS AT S EE) D2 HLaE ARG e
AR R F o

(=) KWERULEIFE R

1. H1

454 ROS HRH ¥ RMF HEZE, @7 — MRS, T4 R T RIEER, REHIDLHE, PLEA
BEEZIEZ), SEEL—SEZG I Thae, AR SRR R, AR A FIRHP L TR E, gk LUET
205, BXZRFTEG, N SR AE ey U S N B Gl ) )

2. QF A

(1) FF WS AERT): ARGAESHENRIEEMATY R, fe08 iR 2= B R A
SRR K, B VA BE I SN I B AH S AR LS N SRS BRI, DL 2 AT AR AL R iR 2% 75 5K

(2) ARHAE G &M BT HARSG, ARIH K5 RAE NG ©J TR0 b S i
AT RFRE G, I TR AT T B AR R AT R I B AT IR AR N, ROR BRI 17 5028 M PSR A

(3) BHEEHIE AR S RREWEE: A RGCR A e d B HIEOR, REW R & BT il 2 I HLEs A
e, I R AR B B, SEILZS A R Rk, R TR 24 D5 R IR 25 R RN ik HE A 12

(4) PRACNTTBIE ST IS B BRI 25 IR, A RGE BUAR T RPN R AR
PR, A4S B AE % K 55 53 I N ) B0 U E T 20 I B B 7R ) DR B AIAN S b, AT A T R o Y B A
AR 25 7K R S8 4 77

= St
(—) OPEN-RMF #EZ2#ff ik

1. OPEN-RMF f4%.02 D fiE 5 2044

OpenRMF (Robotics Middleware Framework) ;& —/AMREHIIEHIHPEILERI TR, BIEM R
Ak BRI T AL AR RLER B, PR VIS E RCRAETUE XM E . BT R HLEEA
(1 . FH R R B % PRI 2248 OpenRMF [ S5t A DA X T+ HE B 12 03k A e A DR 25 AP AT M Z A28 A
EINTCEEIE AT . CIRIL TR BCAE L RMF Core B 1E L BRI SRR N RGN e .

OpenRMF 1] LA B fif v — S8 pkik, B an i i) . 58 40 A s 00 B ATE AR AT 45 8 2l i 38 A i 78 3 1
25— AEBN, RSBV E B S AR EE B . FRb B DL R RT RESE AR S5 I AR B R R 0 . B AL RETR N
FEAEALRN, {H RMF B8 A0 FRI RCAS S BR - T 76 1) el b P A Jm I T SR — LA BRI 2k, B B2 28 ) SK
LR 2L EAT e I RMF B A2l R ey (Traffic Editor) , RETH] LA H S dmli ik
BB YR VT R) S5 ), JoRE P T
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Z LA N RG I R ANy M B ROR, l%*%&ﬁTﬁ%@%ﬂ%A XEEHLAE AT RER H A
) )3 7 B0 S ) RS B SR IAG o 6 RMF FE A rp e, S (e gk 5 Rl o A2 (S i, 7T
PLF R BRI R TT %o LA N T EIF R —MIBNEHC#S (Fleet Adapter) LY RMF Bip[E] TAE, —
HOERC AR 58 i, AL g AN BT ZE AR AT RMF 50 H H 8

BT KRR A RMF SO R RS R 2B ARG K TR, HEZRTRENMR. X
EUWE RMF VAR EGE A A, eid A T s eliiioe X .

2. 5 ROS2 (15 AL 34

OPEN-RMF # 32 7E ROS2 2 b, HFIH T Jia 5 1 e 14 B 50 A e F0 S I8 A5 B8 7 R IR I 7o i JF
REMRYE BT R eI Th6E, FIWiBEEan GPS Y R R =AM, s LS 2% S JRR AT S
WFE.

L5 ROS2 £ B &= Wk % OPEN-RMF m DL B % fff A ROS2 #1 X 42 fit 19 & & & 1 &, 1 W = M
(Navigation2) . @sh#iKk] (Movelt) i E (Gazebo) . XU/ TEHEEF AN TIEE, I KEA
DA TR 5 8 S 1T 4 i 2 S5 3

ROS2 #2447 5 KAFF & T H (4l colcon M R 40D M 2 AL IX SZFF. OPEN-RMF fHF & & 7] LA
FI R ix e T H PO g . MR RS, [FIBT A ROS2 (v KA X HH SR B AR ST B2 IR, s I
KRR

(Z) AEEmmREIh
1 2555 TARRAE S K

WRIESLI HI, TERAMIESRIE, RGER, W0 IRNLENE SRR TS . HREELT
K1 s

ERiES

i

EgEsies, 198 |,
FFHHLEEA EOER
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E-l’ajﬂ?ﬁkﬁx
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HlEEAl
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HEERIBAIHEENES
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= VA% T OPEN-RMF 49 % ML AWM R LRI A2 & A S o9 2 R #F 52

2. ZHLas NMESSRI (255 0¥k, TIEE)

B2 s TAERMAE S F5oRBAT 0 dr, (BRIENLER NPT B SSR A 25 RS .

(=) ARG

1. ZHL28 A\ FEIREE

ZHL# NI R e FE 42 #] Robot FJ Controller Server; & FEAHIEIZEAY ) Robot H Controller
Server ] Fleet Manger; E¥A[E Fleet Manger W) Fleet Adapter fJ Fleet Adapter. H.H1, ZE7E
Fleet Adapter F158% 5 OPEN-RMF %f#5%[1] API (ClientCommand. py) . EAITZEIFEHIKERWIE 2 Fix.

RMF

A A
A 4
\ 4

Robot

Fleet Adapter

Fleet Manger

B2 RWF RIS % R
2. AE55 70 Be 5 s AR LRI R
1 ] RMF HEZ2, RMF fafb 1 5 2 BAA R G HOAE 55 0 BO AN Bl . 25 ) P SR A8 BT 5515 5K I, RMF
2B REHLRE FL 7 BE 28 BB P B BESAAT IZAT 55 BINLAS N o RUF S = MR R BT A8 RV 551 K, Herp
Delivery RAFEREK, EIEH T BEUSAEBIIE PN AU S E Z R ECEY) S INLAS N o (ECEERE 7SN —
A BTEBUE AT EUBE ISR, IR HAR Ddr 44 08: GetMed BJ—> action (ROS2 #EATVH B AL % 1)
R o rBCAESS HU AL E BE R 3 P

FEmalt
Efmmd HEHE
................... TASK Dispatcher
Node({(EE 0BT =)
ZEINIEER /‘\
________ Fleet Adapter Fleet Adapter2
(ZERAEECER1) (ZEBAERCRR2)
A A
EHS5oE
Y h
SEERTLEEA SEIRlEEA

3 HEESHFIZE
FERMF 1, B A2 R SEBR B T rmf traffic for ros2 filrmf traffic I8 i, 78 FERY F, 12
AR TR IS o e 0, e
(1) navigate: [MIHLEE A APL KikFHidr 4. THEBCKEE RIF 1) H b ALR . BT 75 i1 B 4 5
AR 6 PRk 52 PR A
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(2) start activity: [AHLES AN KiEdr 2 LLITIEHATIES . 736 T H execute action ()
ful R ) E R SCRTHATAEIE R AT H .

(3) stop: fr2HLas NF LR,

3. TEM LR

B, B AN traffic editor B TH, T MHE H 30 AERELE A, B n] LRI
M NIEAE, FIREE TR, traffic—editor FIERUWIE 4 Fios,
. meer ______________________________000]

Project E Mode View Help

lifts  traffic  sce

z

levels

layers

Y
0.0

Name Scale X
0.0500 0.0

L1
Properties

______ traffic-editor

name: L1

elevation: 0

drawing: office.png Find...

Explicit dimensions are only needed if drawing is not provided:

x dimension (meters):
=————= y dimension (meters):
3 = . Flattened x offset (meters) 0
flattened y offset (meters) 0

Cancel

Click an item to select it.

B 4 traffic—editor BUSER
Fohalgd, ke E, RTEFIRbrci o IR, (Fr PLEALE AHEAE RUF HELE
TREMG M. TR, AN DL TR A SR A A, WEl 5 R

+

SR A A R R AR AR A A R R S R R R R R A e B e R R S R i i
# Generate Gz world and download Models
St A R A S AR S A R S B R e e S A e D e i e D A R R L i e

NoBs W N R

ros2 run rmf_building_map_tools building_map_model_downloader ${map_path}

4 O

ros2 run xmf_building_map_tools building _map_sgenerator gazebo S${map_path} S${output_world_path} S${output_model_dir}

HHHHEHHEEH AR
# generate the navmesh and required files for crowd simulation for €z
S R R S R A R A R S I i

ros2 run rmf_building_map_tools building_crowdsim ${map_path} ${crowd_sim_config_resource} S${output_world_path}
DEPENDS S{output_world_path}

S S R A A A R e i S S I i
# Generate the nav graphs
S A S R R S e S R

ros2 run rmf_building_map_tools building_map_generator nav S{map_path} S{output_nav_graphs_dir}
{map_path}

5 ERMEREES
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2 A% : AT OPEN-RMF &9 % AL 3 Abh R LRI 24 5 6 S F &9 2 4 7

(—) LWIMEHEE
1. ROS2 5 Gazebo )43 St &
(1) %35 ROS2.
O{F Ubuntu Universe fEfigFEC B, W& 6 i,

sudo apt install software-properties-common

sudo add-apt-repository universe
6 apt IELRIMTFEEE
@ffi ] apt 7RI ROS2 GPG 254, & 7 Fis.

sudo apt update sudo apt install curl -y
sudo curl -sSL https:

7 apt I8LIRMEZER

RAF T M BN BB IR T, &l 8 .

echo "deb [arch=S(dpkg --print-architecture) signed-by=/usx/share/keyrings/ros-archive-keyring.gpg]

http: //packages.ros.org/ros2/ubuntu S(. /etc/os-release && echo SUBUNTU_CODENAME) main™ \
sudo tee /etc/apt/sources.list.d/ros2.list dev/nulla

8 NINTEHEEEZ /etc/apt/sources. |ist. d/* Fa

DR B A G TEHT apt FAEEGAE , W 9 PR,

K9 TH apt B, BIAESINZ TS LD

ORH RS, WK 10 fix.

B 10 B HAEHRAERIOREREE
©7e4 s (AN U T, #f% , Wi 11 fix.

sudo apt install ros-jazzy-desktop

11 RE ros—jazzy TERMNEREE
DG BE, WE 12 fin. 2k, ROS2 g% 1.
# Replace ".bash" your shell you're not using bash

# Possible values are: setup.bash, setup.sh, setup.zsh
source /opt/ros/jazzy/setup.bash

12 RMBEEIARE] "/ bashrc LUEFH BB AL REE

(2) ‘2% OPEN RMF.
(Dz2%E Open—RMF LI BT A I ROS #H5I0 , i 13 fw.

sudo apt update sudo apt install ros-dev-tools -y

13 R#E ros TEAMNRBEREE
2 rosdep T Bl & Fl R AT i 22 2% ROS B HIAK A I, FF44 5 ros—dev-tools —H2 %%, LR
JaXT HAT R, WK 14 Frs.

sudo rosdep init # run first time

rosdep update

14 PR rosdep H EE# rosdep HIRIBREE
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@ISR 2 B A BH, EEEH colcon mixin, WK 15 iR,

E15 EFHFHA THmixin HREBREE
@OAT 3k 2de (BB TFEE) « 2k, 5887 OPEN_RMF 223 , Wikl 16 fis.

El16 F apt #§<L X TH openrmf I8
(3) %% gazebo.
GH% gazebo T3, HAFEHAATS: sudo apt install gz—harmonic, RIAJ5ERLZEHE.
2. MEANZ st
(1) #T7F traffic-editor. WK 17 Fris.

17 FTF traffic-editor f§, traffic—editor HIER

(2) X AT %, S RIaE 18 14

L/

18 traffic editor HZHREMIEITE
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PVl f: BT OPEN-RMF &9 2 LR AWM R AR LD B A S ey 5 F#F R

(3) XFH AT E, HRFEMEM RVIZ, W& 19, 20 Fiw.

= Gazebo Sim =1
Gazebo Sim

20 408 0 5 Z %
ene
® O Emh Name sim_world

Gravity
Physics Engine Plugin ..ysics-dartsim-plugin
Physics Collision Detector ode
Atmosphere
+ Magnetic Field
+System Plugin Info
World Sdf
+ Physics
Render Engine Gui Plugin
Physics Solver DantziaBoxedLcoSolver

Entity Tree
&, OpenRobotics/NurseTable
&, OpenRobotics/NurseTable_2
%, OpenRobotics/NurseTable 3
4, OpenRobotics/NurseTable_4
/&, deliveryRobot_1

&, deliveryRobot 2
it
&, pharmacy2 L1

§ sun

Toggle Charging gl W

Allow Charging

[ Instant Charging

< 9931% | w pllow Battery Drain

[E 19 gazebo ST E FHIET

20 BEZRZIE nav £RKEIRVIZ HIETR
(Z) #OZNSEHMRIAFERENSRS

IR S

BT EORAE % D SERL R LA, I BAR A A . T ORGP E R e 2R M, e
IR W RLas 2 ST R R B, T SO P 8 i S i 5 5 s AR R AT A L, SR g AR A
PN ARG R s o AR IE 4 1 vevh JRUU, 7 A2 B R A0 75K

(1) Thagtk: ORI PMALSE, AR Fleet Manager EAT AL B IR [ 25

(2) FP ks O N R BN, B OR ™ BE S ke B M A A% SR g 1 25

(3) ALY R OB B RS AR A Y BT RE RS AR A

(4) PERE: T IRIEMRIEIE NN, JEHAESEN 5T .

(5) BHetE: HOTFUIR RN, 1 ORAE 7 0 M N U R A TS B2 LI T 1 S 152
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MRAE BT 2K, $2 M REST APT IHiAR AR ESEMAESS, O IIE 21 firox.
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VA4 AT OPEN-RMF 49 % HL 2 At B LRI A 25 5 8 s a9 ) A #F 50

K 21 Frs e BIHE R APL, H A BARSZHLZ 5, 7T LUK Fleet Manager 25 1%, K
22 Fr7No

abot_ciient1

fifleet_manageri{robot_name}coltrol_server + »

obot_client?,

Fleet Manager (€ ffleet_manageryirobot_name}coltrol_server

fifleet_manageri{robot_namejcoltrol_server » obot_client

i

[B] 22 Fleet Manager HUI%IHERR
B UL E ) Fleet Manager M it )G, R LAkt coltol server. RIEXIHLEE AHIETHESR, Ml
W NER 7 58S open—rmf XM 146, BT ERUS . XA BIERMES, I E A PR
TARLYES T E, AR 7 REST APT SR5ERATSS Tt Bt BEs W~ 23 Fios.

[ odom_callback 1
/goal_request (SR EAIEE)
goal_feedback - i

: /goal_result { EHliESE execute_callback |
tilzzA(client) l\{{:ontml_ﬁewer] 7| (BTERIEE)
fget med request ; 1

Z /get_med feedback
\)[ cancel_callback
(EliAEaYElE)

*“ fget_med_result o
[ femd_vel ][f{:urrent J:IEISE]

23 control_server Mt AR

2. Ml N E RS

AL N O RE G, HENPSAATIE, BARDEEHRmE 24 Prox.

XHEFHEAAXHLEEN fleet adapter. xml HMECE, T EEEESEHI U,

(Drmf fleet: HEM fleet ZH, WIHEMIFL. L5 NIMM THFLE] fleet manager 1
FUEE. FHE rmf fleet IS4

@ limits: ZePEMIAR s DA R G FE 1 e KB

@ profile: MEZEBAH AR R I ARAA N BT X 35
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@ reversible: fE robot H1J& M / &E R & [l 1 A5 &

@ battery_system: HRHMMHEE, FEMFTEHBRKER.

® recharge threshold: WHER/NHEEAE, KT ZER, PN LIUREIH 78 HE.

© recharge soc: HLAE AR 78 HL 2 2 FLIB AR 21K 70 20

(@ task capabilities: HL#s ARJLALE loop. delivery fll cleaning 2 [A]$HAT AT 55 o

account_for_ battery drain: RMF 7Eii BT 55 < B & 15 NZ 5 FEAL 28 A I IR F#E .

@ action[ Wik 1. BAFIMYHE LA HATIESIEL . R, T2k $E delivery,

) finishing request: Hl#s NTERMAESS G RAZMAT 4, LB AIFE . AR,

@ responsive wait[ Ak J: True # BRINIEOLT, BEANBAGI i B U4 /2 15 MAZAT T / K0 ?
IR ARTEE, WA False.

@ robots: A KBAFIHEEAHLE NBIME B AT A ARSI H #O BT BAF1 H B AN BL S N T
#H, BFE robotnamel (ML AMIHAFK) « charger (WLES AMIFTH S AFK)  responsive wait (HEAF
SENLEE N NFTH / R H M RSy, 78 i PAAJE B R ED o AT LUAH s n s 2 HLa8 A

1 robot state update frequency: HL28 AN Z A FH—IKENF .

(2) fleet manager: 0] ARCE NG SEIESE APT, XS HUSH T % B S50 Fleet Manager/ #Hl
ar NIIESE

(3)reference coordinates[ Ak 1: ARG ANLER AALE S RUF AH IR ()AL AR R s AT, AT LA
RRAEMA (x, y) AFR, A0 N TR R AHFEALE . XA B TS T A — AN 380 55 — At kg A4
P, WD 4 ANUTREHINT A

simulation/test1.xmi

B2 MBAREOESARENLR
(=) TESSWRIE
1. A3
fEsE i BRI R EL A, AR LAITaa g 1 SO, WnlEl 25 Bos . fEgm RN )E, sl BUR B3,
12



2 A% : AT OPEN-RMF &9 % AL 3 Abh R LRI 24 5 6 S F &9 2 4 7

Ja SRR 26 Frso

Starting

> rmf _d
rmf_demos
mE

rmf
rmf_

Finishe . rmf_de
Starting : rmf_d
rmf_dem

[nFo]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO]
[INFO
[INFO]
[INFO]
[INFO]

[INFO] [£]
[0l [gz

(—) EWHERET

AL BB R RIEE R, R0, P2 \BEEshEZ, 28l —8 2 ThRE .
I, H5EEs A, FEAKBESEREEEREMSE R, HUL AR RS AR HK. Kikdagdu
K 27 Fis. iR AIEE Rk 28 s

ros2 run rmf_demos_tasks dispat ivery -p medl -ph med -d getl -dh med

E27 RGEMHAGS

[mFo]

El 28 %kMma<TRIRIERER

13
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ANFIECE I N TE BTSSR (A1 Be it 10 s B T 55 52 i 18], R python FSRZ: M1,
K 29 s .

Time Statistics for Task Completion by Different Robot Sizes

—&— Robot size=1
—8— Robot_size = 2
14 - —e— Robot size = 3
—®— Robot_size =4
—8— Robot_size =5
12 -
o
]
E 10 -
3
Q
£ 8-
'—
C
e
©
a 67
£
(o]
O
4
2 - yoo g
2028568
7 o &= a
0 1 T T T T T T
0 10 20 30 40 50

Number of Tasks
E 29 TR EH ARSI EIZ T E
(Z) SRS
g 29, ARSIk 1—5 MHLEE AN S8R 50 MESS, JFdsk T 1 58 U 8] SeB 45 R M tn k-

(1) BEENL ANBERIG N, £ 0850 ] 2 I T &SR, X —IRESMEE 5
B VAR, FR, 2MESEHEESVSASER AR T (ceil (n/robot_size) ) fRIFIEER, H
PLEE N5 Z 18 N B E A 58 N 1A] B3 22 A U, o RGAEAE S5 40l ERRR e M.

(2) FHLE N ST RN R G KB HIT B T — 28R 9 0. 5 B, R MESFHFEL 0.5
SPEP AL FRI B . AL ANECE 2 I, SE RN TR IS R R PR 2 0.3, B Z AL AT
YRR RN IE T o 3t — PR MALE8 NBCE 2 3 4 A1 5 M, RER 0 FRERZ)0.17, 0. 12 F10. 1. @
XSS T DAHENT, S LA A B R AE — AR BRSSO, U RS EEORK
R, ZHSEARGRRBHE.
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Research on Multi-Robot Collaborative Planning in
Pharmacy Automation Based on OPEN-RMF

YAN Yixin
Xuancheng Campus, Hefei University of Technology, Xuancheng, Anhui 242000, China

Abstract: With the growing demand for pharmacy automation, multi-robot collaborative technology has
become crucial for improving efficiency and accuracy. This study investigates the practical application of multi-robot
collaborative planning in pharmacy automation based on the OPEN-RMF (Open Robotics Middleware Framework).
A virtual pharmacy environment was constructed using the ROS2 and Gazebo simulation platforms to achieve multi-
robot task allocation, path planning, and medication delivery. Experimental results demonstrate that the proposed method
significantly enhances drug distribution efficiency, reduces manual intervention, and adapts to dynamic environmental
changes. The research provides innovative insights and technical references for the intelligent development of pharmacy
automation, offering significant practical value.

Keywords: Multi-Robot Collaboration; Path Planning; Task Allocation; ROS2
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