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Abstract

Educational robots cover computer science, education, automatic control, mechanical electronics,
artificial intelligence and other fields. They are typical cases of robots used in education, aiming at
cultivating students’ comprehensive ability of analysis, design, practice and creation. This paper
first introduces the status quo and technology trends of educational robots at home and abroad.
Then, through literature analysis and comparison, this paper proposes the main problems of the
current development of educational robots. Then, this paper explores the programming and im-
plementation of Scratch and ROS education robots, and integrates three kinds of programming
languages: graphical, interpreted and compiled into an educational robet. Finally, the effective-
ness of the implemented educational robot is verified by simulation and experiment.
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AT DA “HLEEA+" BRI RIS R0 258 B 1 R, L. TEANL. 130 5k
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BSIBAIEN A, R BRSBTS SE S A . EABREE BT
R, AR E R SCIRPE T, SCERE A SCR TR E s . B Bkl AARITEE
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S F 2 LI R 5 900, % 22 4 7 KBRS, SCIR[3]4 1 T ICalico 1 Calysto JF & T 1,
FHF 208 L8 AT B34 AT WL 3R AR AN TR ST, SCHR[41 A48 7 S0 R LU SRR RS B ML 38 A
B N LR AT R, S5 A B ARG AR AT AR 51 H SRR, M KR T2 A A A
R BE T, AR IR 2 2 AR S5 A T B SV s ik . SCHRST91 N NASA JORIRMIT F 5, Mo
SIPI 98658, ¢ M RHL 98 A AR Se T AR ML N BT 5. SCHR[6 3Rt T — RIS A T4,
/1] ROS HEAEHEAT SIS ECA AT 5E o SCHR[7IF R T — SR A AL R AT i R I B LN, Bl
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Figure 1. Educational robot interface
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3.1. Scratch 1 ROS

Scratch JUlJ&— 3K BHFR S B T Be(MIT) Bt R B/ ) L4 TR, 1 Python 2T 4K AR I AT (1)
HLES AT AN TR BEZAE1E S - ROS (Robot Operating System)BIHL25 N #/E 2480, 7] LAFE B3R EHL A% 8K
PERIFF R, B ATt 2 L aT EEREONRATHI . 2008 EECIE T HriHAR K2 N TR R scie = 5 LA A B
A ] Willow Garage [IHLZE NEVEDLH , SR T 4t FHLEE NSO TR, ARG B AR R R
AT R HB BRI R MR R R Vg B TR, i3 R, R KRFELE
FRIRIE T2 s R (1] 2)
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Figure 2. Scratch & ROS
[# 2. Scratch 1 ROS

ROS — [ tHAESZ 2] 7 RHF N A 1)) 2 K3E. Bif5, ROS MXASBIFFIRIIRE 10 5] 1 tH 5 &- HpL 2% A4t
WA NELRERRE ST, HESh AW 2D . 2013 R4 #1252 B BHEPE IR (MIT Technology Review)s Hi:
“M 2010 FERAT 1.0 ALK, ROS T4 AL N2 5545 1 (de facto standard)” « BT, Scratch
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o P, %% Ubuntu 16.04 ¥/ R4,
o SEB; MBHE ROS Kinetic FRAHNLEE N A
o =30, ME Scratch2. Gazebo 7. JdeRobot. Python2.7 %,
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Figure 3. Educational robot programming and implementation
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Figure 4. Scratch programming interface
4. Scratch F2FFi% i+ A E

S5, {4 python scratch2python.py hiros.sb2, K I#% A Python, % CfRHSUTT:

’5% #ﬁ:
when @green Flag clicked
repeat 10
say “Hello, ROS Kinetic!”

end
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for i in range (10):
print ('Hello, ROS Kinetic!")
except Keyboard Interrupt:

raise

5. (h A5

PiFE AT LUMEH] ROS B ¥ Gazebo A5 ] U AR 55— 3K A 0 B2 4 1 AL N = 4E47 7,
U1 V-Rep. MORSE %%. ffi i iy & J3 sh A58 [8]:

$ roslaunchkobuki_gazebokobuki_playground.launch-screen

T, TR RE, RN Python, #EE MBI E SO, F2Hil% H Bui 21 ROS At
RIFIHLES N FE &5, Wl 5 fros. Hor, Server i€ T ME RS ERIGEA], A 3 MR, XHIEFE 2,
B ROS. Proxy Nuf AL & @M, & T AL LA RS 28 FJut . Topic N3 @iic & & M,
T IHEAZH TR, B AT R F B ST A8 A B 32 R mT LA S BiAE ] . S0 B T LU
BPLINENL BB, =4 E. BRI BBERENE.

robot:
Motors:
Server: > Deactivate, 1 > Jce , 2 -> ROS
Proxy: "Mot ault h localhost -p 9801"
Toplc: "/mobile_ba mands/velocit

Name: robotMotors

maxH: A 7’5%&@6%
= [ s A

Laser: - 45%/\ I‘ObOt
Server: Deactivate

Proxy: "Laser: tcp -h localho P 9&5[ 2 %S’ﬂa ﬂ#
Toplc: "/scan" -

Name: robotLaser : EE ‘EE
Pose3D: /| Motors

Server: # 0 -> Deact] > Ice

Proxy: "Pose3D:defau host - Eiﬁt‘)%ﬁr'{%‘2

' Topic: "/odom"
Name: robotPos

Cameral:
Server: # @ -> Deaglivate, 1 -> Ice , 2 -> ROS
Proxy: "CameralL:de 1t -h localhost -p 9061"
Format: RGBE

Topic: "fcamer image_raw"

Name: robotCagfrail

Camera2:
server: ol # @ -> Deactivate, 1 -> Ice , 2 -> R
Proxy: "CameraR:default -h localhost p 2001"
Format: RGBS

Toplc:
Name:

NodeName :

"jcameraR/image_raw"
robotCamera2

robot

Figure 5. Parameter configuration file
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Figure 6. Robot simulation
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