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Project 2 Assignment Answers

1. Basic task: Write a Scratch program to control the MeArm to pick up three vertically stacked blocks of

the same colour one by one and then to stack them again up at another location.

2. Extended task: Write a Scratch program to control the MeArm to pick up three vertically stacked blocks
in the different colours one by one and then to stack them again up in the original sequence at another

location.

Question 1:

Apart from the coding in the paragraph for program testing, all coding remains unchanged. The lower part
of the main program is modified as follows:

ervo pin | pInBase

wait o S8ecs

handOpen :
' -
armDown B BaseAngle U @EBF ¢

handClose

GoRestPosition @

armDown B BaseAngle + @ J @F@

handOpen
GoRestPosition

handOpen »

armDown B wuuseAngle U @IDF
handClose

GoRestPosition

armDown B BaseAngle + @) U F

handOpen

GoRestPosition

handOpen

armDown B BaseAngle U @' F @
handClose

GoRestPosition
armDown B BaseAngle + € U @D F €85

handOpen

GoRestPosition
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MeArm needs to grab the cubic blocks located at different heights. The suggested values for grabbing the
upper block are U = 115 & F = 115, the middle one U = 100 & F = 130, and the lowest one are U =90 & F =

140. Actually, you can adjust all these values according to your size and position of the blocks. Besides, you

can also change the value of “BaseAngle” for pick-up and put-down location of the blocks.

Question 2:

Apart from the coding in the paragraph for program testing, all coding remains unchanged. The lower part

of the main program is modified as follows:
set servo pin = pinkase angle as  anglebase
wait @) secs

repeat @)
| handOpen

2

armDown B BaseAngle U %374 €80
[ —,

handClose
3

GoRestPosition

" -

armDown B Basea. 1le - B U €D F €D

2

handOpen

3
GoRestPosition

3
handOpen L
b

armDewn 3 haseAngle U F

|2

hana..ose
3

GoRestPosition
3

armDown B BaseAngle + B U €D F €EQ
b

handOpen

2

GoRestPosition
b

handOpen
3

armDown B BaseAngle UEDF
b
handClose

k

GoRestPosition

3

armDown B BaseAngle + €D U €D F €15
b

handOpen

[

GoRestPosition
L]

set [ETYNMdto BaseAngle + D
=
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1. MeArm Joystick and MeArm Manual Operations

Very often robotic arms can help us handle difficult or dangerous tasks such as conducting experiments
with biochemical hazards, dismantling unknown explosives and holding up heavy objects. In this project,
we will learn to use the two joysticks on the MeArm Joystick Shield to control MeArm and to do coding for

that purpose.

together serve as motion controllers for the four MeA
motors by manipulating MeArm’s upward/down
leftward/rightward and forward/backward movements, as well
as the open/close actions of the jaws. Each jo c@lso a
push button that contains a switch for sending x on/off
signals by pressing the cap. &
Below we are going to create a Scr Nrogram to read MeArm Joystick Shield data from the
potentiometers during manual op io?n&c MeArm through the two joysticks on the shield. Based on

these data, the program will instru e four servos of the robotic arm to turn to certain angles according

Switch

to the following predefined relationships between the X/Y axial locations of the two joysticks and MeArm

movements and:

Relationship Between Joysticks’ X/Y Axial Locations and MeArm Movements

Raise the arms Bring the arms forwards

Turn leftward Turn rightward Close the jaws Open the jaws

Lower the arms Bring the arms backward
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2. Scratch Programming for MeArm Manual Operations

A. Main Program: Values Setup

In Robots category, drag an “Ardunio Program” block to the script zone.

Scripts Costumes Sounds

I Maotion I Events
I Looks I Control

ISsund ISe"sing
P e

f sssiocks

Arduino ¥ [ ]
Click Data&Blocks < Make a Variable. In the “New Variable” di ox that pops up, input “pinHand” for

the variable name and click OK to create the variable ”pw\d" store digital port number of the CLAW

servo.
Scripts Costu Sound
rip ostumes ounds New Variable
I Motion I Ewvents \a
riable name: pinHand

I Looks I Control
I Sound I Sensing
I Pen I Operators @ @ For all sprites (O For this sprite only
l Robors
\ oK Cancel

Make a Variable

Repeat the above step to create other varia as listed in the following table:

Variable name Purpose CQ Scripts | Costumes | Sounds .
angleBase To store thg a ue for BASE servo fi Motion l Events
I Looks I Control
angleHand To store the angkf’value for CLAW servo J souna | sensing
I Pen I Operators
angleLeft To store the angle value for LEFT servo J Robots
angleRight To store the angle value for RIGHT servo Make a Variable
pinBase To store the digital port number for BASE =
servo
. . [ leHand
pinLeft To store the digital port number for LEFT
pinRight To store the digital port number for RIGHT = angleRight
step To_store the value for angular step -
adjustment
waitTime To store the value for step adjustment v
duration - m
joystickUpTrigger To store an up value for triggering &
movement ] m
joystickDownTrigger | To storean down value for triggering - @
movement
A total of twelve new variable blocks will appear as shown on the p

right.
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Under the list of new variable blocks, drag the “set (waitTime) to (0)” block to the script zone and snap it

below to the “Arduino Program” block. Click the down arrow next to “waitTime” to open a dropdown

menu containing the full list of variable names. Select “pinHand” and enter the value “5” to replace “0” to

create the “set (pinHand) to (5)” block.

Arduino Program

pinBase
ol pinight -

pinLeft
W @ pinRight

set PTG to [0

I pinHand

- CIZD
angleBase
angleLeft

g eime ~ LY O

angleRight
e e angleHand
—— oy @
step

joystickUpTrigger
joystickDownTri

waitTime

Repeat the above step for value assignment of other.
before snapping them together under “Arduino Progra
pinLeft: 10

pinRight: 9 @
pinBase: 11 \'
angleHand: 70

angleLeft: 75

angleRight: 75

angleBase: 90 cb

step: 0.1

joystickUpTrigger: 800

joystickDownTrigger: 200
waitTime: 0.001

Arduino Program

set pinHand ¥ jue]

s follows using the “set () to ( )” block

Arduino Program

B Dintiand ~ L8
set BILTIEM to El
set F=iad to
set [ETEEEIN o
28 angletand ~ [

cet ETFTEI

set. EYITEN to

=8 angleBase v [io m

set [ to

o stckUp rgcer -
set. T ET to

=8 waitTime ¥ Jel 0.001

Now an initial angle value will be assigned to each servo. Drag a “set servo pin(9) as (90)” block from the

Robots category to snap it to the bottom of the main program (with the “Arduino Program” hat).

foaassioas oot T B
Arduino ¥ [ ] set tD

=18 pinBase v o)

set EXFITI ' 8

read pulse pin €E) timeout EIRD SEE angleleft e
set digital pin @ output as

==l angleBase ¥ fid) m

set ETNRd to

set pwm pin @ output as @R

play tone pin @ on note (&R beat EHN SEC JENES VATl Tag tO
=8 joystickDownTrigger ¥ 28
set CTTIETN o [

set servo pin @) angle as Eil

serial write text [

serial available bytes
A

set servo pin @ angle as €}
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