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Robotic Arm Teaching Kit

o TDEMHEHEIR

Rich in hardware and software resources

o %A mBlock + Arduino BEHA
With the implementation of mBlock & Arduino
o RARLMBERERMGRENFERLNERER

Learns the principles of hardware and the practical application of
programming skills easily

o BN IR RMBURIRERE

Teaching materials are developed with open source hardware and _«
software

o HEARSRIEMENRBATHBEARRSTEMKEEE
The teaching content and STEM learning activities can be
customized to cater for the Design & Technology curriculum
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MeArm is a popular pocket-sized robotic arm kit. The body of MeArm is made up of acrylic

Arduino Uno board and a joystick shield which is a manual controller tailor-made for MeArm.

Q parts for DIY assembly. The key hardware devices of MeArm are four SG90 servo motors, an
B
>

Robotic arm programming is done with open source software.
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FE23H Key Parts

Arduino Uno R3 A TR / MeArm %ﬁﬁﬁﬁ / SG90 fRIREENHE (180 E¥EE))/

Arduino Uno R3 Compatible Board MeArm Joystick Shield 5G90 Servo Motor (180 degree Rotation)

USB 2 / BER N/
USB Cable Rubber feet Hex Key
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TR/ M3 B4 (RAHE) / M3 B4 (F5) / M3BE 7
Hexagonal Copper Columns M3 Screws (Hex head) M3 Screws (Flat head) M3 Nuts A
»
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MeArm Z fI 028 / MeArm Acrylic Parts



EZSHNED Introduction to Major Parts

" Arduino Uno R3 #& R
>/~ 7/ Arduino Uno R3 Compatible Board

Arduino Uno R3 =& Arduino Uno HYJ
F_RBCERN - 2 — 2 BAFEBURE
iz H| SR -  REERETERE
Ll - RRERSRIFHREFIEMEH A
UNO 1R + BERENITATEEE M IE X M IEH
R - BTG AR E R BB
fAIAREENH - LED FE o

J"Arduino Uno R3 is the third revision of Arduino Uno, a user-friendly

microcontroller board which operates by receiving input signals through buttons,
sensors, mobile phones, etc. and responding through executing the loaded
program. The output devices can be DC motors, servo motors, LEDs, etc.

MeArm ERER IR
MeArm Joystick Shield

MeArm EZAZEE R E A MeArm AR
B2 ETHY— FX Arduino Uno EER » AT LA
ET B35 5| Arduino Uno 1R _E + 124 4 @
RIAREBMEE O - —(EE TR AR B O A
— BN E AT IMEEZIES - BIRERIR &
B RN B AR AR IR X/Y (L B & PO 8 — s ke
thansR - A ARIE S MeArm PU{EE AR E
HeEEE) - LT IRLE MeArm B9 F T E)
ERED) - BB EIAINTFH -

MeArm Joystick Shield, an Arduino Uno shield tailor made for the MeArm
robotic arm, can be plugged onto an Arduino board and offers four servo ports, a

Bluetooth module port with an built-in infrared receiver. Each of the two joysticks
on the shield outputs two-axis analog signals according to its X/Y position.
Together they serve as motion controllers for the four MeArm servo motors by
manipulating MeArm's upward/downward, leftward/rightward and forward/
backiard movements as well as the open/close actions of its gripper.
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SG9O0 17l BR = B
SG90 Servo motor

RIREPKE —EEEESR 1=
HERNABEMELES - SG0 ARE
i E— BRI EIE - A E
EENMIBER/NREDT (95%) MER
EHH - BERLIEE 1808 (AHF 90
) - ees— kB EBEITHIZE
Meatase - SERRESELEES FR
BRI AABL 1 o

A servo motor is a rotary actuator that allows for precise control of angular

position. SG90 is a tiny and lightweight (?g) servo motor that offers high power
output and fits in small places. It can rotate by about 180 degrees (left/right: 90
degrees). It is a motor controller with feedback and a gear box. Each servo motor
comes with an accessory pack of servo arms and screws.

fRi258S Coding Language

Scratch 2 GBS = H MIT AENREHZERIENZES  FrlAR
NEBAETMERET © Scratch (FRBEALMBEAGIERE - HESHH -
22£%&H @ PAO1s Scratch P& ; @ PA02s Scratch #P&

Scratch is a free educational coding language developed by MIT and geared
towards kids aged 8 to 16. Scratch’s drag-and-drop programming blocks can fit
into one another like jigsaw puzzle pieces.

Reference Books: @ PAO1s Scratch: Basic Skills ; @ PA02s Scratch: Advance Skills

[ ET-TLEY
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Arduino lRi&Hz Mz L&l

Arduino Board Connection and Program Upload

£ MeArm #ERERIREIHE Arduino TR I °
Plug the MeArm Joystick Shield onto the Arduino board.

LU ER R BB E D ERR A TE -
Connect the four servo motors to the shield as
shown in the figure below:

- F USB 44T Arduino IR BB LB IE AR -
. Connect the Arduino board to the computer via the USB cable.

BEIERE) mBlock 3 18R, - XA E L HEE (Connect)
EEREIRTSIR (Serial Port) - BEGEDER T Arduino 1RAY
COM #£ ©
Run the mBlock 3 application on the computer. On the top of the
interface, from the Connect menu, click Serial Port and select the
COM port already connected to the Arduino port.

5. ARAPNHARARESENERESN - EHRE (Edit) BEPRE
Arduino 2%, (Arduino mode) * ATEIERTT HIEA Arduino 25
FBE mAY £ AR EE R Arduino (Upload to Arduino) $ft EEFEE
Z| Arduino 1R °
In the application, open the servo calibration
program. From the Edit menu, click Arduino
mode. In the Arduino code pane which
opens on the right, click the Upload to
Arduino button to upload the program to
the Arduino board.

6. LHERFTER H AIREEBNZS KXMARRESENA
BRUEEER -
Upon completing the upload action, mechanical sound can be
heard, which means the positions of all the servos are set.
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7= 156 Product Features .

FRBEHE Detailed Self-Learning Tutorial
n HEARHE  BREEE -

Detailed teaching and learning materials are provided to facilitate

—_

students’ self-learning.

» TEREMIESI ARASEZTHYE -
Adequate and clear instructions are given to enhance students’ learning
efficiency.

= FRESRER  FREERTE - SESA -

Tutorial supports different devices including computers, tablets and
smartphones.

2. Scratch ZBS# 2 Scratch Programming Language
n FART BHARER Scratch BN L S RETHE
HERHE -
Scratch, a popular, simple and free programming languages is ui)ed
which makes learning and teaching easy.
= BFRUINA SRR AERE R ARIZ SIS

Hardware-related programming skills are covered.

3. BHRIHEEHS Open-Source Software & Hardware
= Arduino M mBlock #:ZFRBURTERY - A0 Al AR AT £ 43
Arduino and mBlock are open-source. Teachers can adjust the teaching

content according to school needs.
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HiilF0 24 Teaching and Learning Materials

e

> ’ 1. BE#AE Basic Knowledge
7' A =] — o+ .

@ m [ AERANBHE - AL T E TE mBlock MAEREM - 1B
R -
Basic knowledge tutorials of mBlock and robot assembly are provided

for beginners.

2, - BEHH Self-Learning Guide

e SESRBEFRNESHN  BHEEEE -

Each project contains detailed self-study materials in order to encourage
“{ self-study.

3. BERERRERER Resource Files & Suggested Answers
» PEEFEEAMNIEFRIEHERNERERNEREER

All assignments related to programming are provided with relevant

resource files and suggested answers.

4. TAE# Worksheets
m SRALEBEZERN TIER - Mt oEsIMESR - HEZENE
Pz -
Project-related worksheets are provided with marking scheme and
answers to facilitate knowledge consolidation and assessment.

5. HE)XBERERAMY Interactive CD-ROM & Faifiiis

Companion Website ] e

m UM RE T RAOBMNEY - HEER  HBEHBE -

A CD-ROM and a website with full teaching and learning materials are
provided. ( #34F Website © http://www.apricot.com.hk/stemkit/)

|eo



SE— 1% MeArm

Project I: MeArm Assembly

B LARIE A EE F R A EE MeArm T8 © SR1845 38 Arduino IR
BEEAEHAGREM mBlock 312X - FIE2EEE R MeArm RIEM T
RBRE : &T\FHEE - £AES) - FIEEHA L TED -

Students can follow the assembly procedure to assemble MeArm'’s main

body, connect all hardware devices and upload the mBlock program to the
Arduino board. Students will learn the four dimensions to MeArm’s operation,
namely, jaws opening/closing, leftward/rightward rotation, forward/backward
motion and upward/downward motion.

ERER Project Resources

Lo BERER
Self-Learning Guide Resource Files

meArm- Project]_CALsb2
mBlock Project File
73.2KB

THEH BRER
Worksheets Suggested Answers

are




EBE " MeArm BIIZERTE

Project Il: Programming for MeArm Automatic Operatig

o RAES2RER A EL Scratch AIER MeArm HLE 85
BEHFFEFI T —38 2cm x 2cm x 2cm BYIE S FEAR ©

Students will learn to write a simple Scratch program to instruct the MeArm
to automatically pick up and put down a 2cm x 2cm x 2cm block repeatedly.

"
%ﬁﬁ Project Resources
> & Bt SRS
- Self-Learning Guide Resource Files

BEER




SE= : MeArm FRNZERIZE

Project lll: Programming for MeArm Manual Operatio

FIE2e 28 5FFHIEIE MeArm EIRIZH] MeArm JFENRIZE o

Student will learn to write programs for manual control of MeArm motions
through MeArm joysticks.

HERER Project Resources

L8]
Self-Learning Guide

E

ERER

Resource Files

B

meAm- Project3.sh2
mm kPJnF\

TE4
Worksheets




P EF R SHBERBITHNSTEME MRS
BEDNBRY{RA 5 BRERNRIEE Efiﬂ?ﬁ%ﬁﬂ[
B N ASE R ol

®  BEHURISHYEFE M Open-Source Software & Hardware
® 3 HEHE Detailed Self-Learning Tutorial

® XM ScratchiZ 5 %2 Scratch Programming
Language for Teaching

o REETEEMAER A Related Basic Knowledge
Provided

o EREENEZZE Resource Files & Suggested
Answers

® T {E4 Worksheets

o EHKEREAMFI Interactive CD-ROM &
Companion Website
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