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Development of a Robotic Arm Prototype for Innovation—-based Learning
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Abstract

This paper presents the development of a
robotic arm prototype for innovation-based
learning. This emphasizes on self-learning or
learning by doing through the innovations to
develop learners’ learning potential. There are 9
steps for designing and constructing a robotic
arm. One robotic arm has 5 spindles. The robotic
arm specifications include arm weight (1.34 kg),
payload (50 g), maximum reach (151X 151 mm),
height (21 cm), length at full extension (20.8 cm),
and gripper length (9.4 cm). The robotic arm
control software comprises an algorithm for
controlling a robotic arm with C/C++ and an
algorithm for applications on a smartphone
coding with block-base coding. The experimental
results accomplished the objectives. The robotic
arm  prototype

successfully  performed 4

functions. Also, the mean score in 2021 of
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Microcontroller application for robots with the
innovation-based learning was 17 points higher
than of the same subject without innovation-

based learning in 2018.

Keywords: Robotic Arm Prototype, Innovation—
based Learning, Microcontroller Applications for

Robots
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YULUALAUNG GoFa CBR 15000 YU UARIUNS
AMBER B1 Wwaz DOBOT MG400 s181azLaen

24
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ANNVRIAATA FUNUIINUTTNIN 1,730 LN
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16: BREAK

17: CASE 4: (PositionE)

18: OUTPUT Robot arm axis3 move up
19: BREAK

20: CASE 5: (PositionF)

21: OUTPUT Robot arm axis3 move down
22: BREAK

20: CASE 5: (PositionG)

21: OUTPUT Robot arm axis4 move up
22: BREAK

20: CASE 5: (PositionH)

21: OUTPUT Robot arm axis4 move down

22: BREAK

20: CASE 5: (Positionl)

= | - 3
g‘ﬂ‘V] 13 NREVALARNAALLLLIL

21: OUTPUT Robot arm axis5 move up

v I'd I'd Y 1 I'd 22: BREAK
4.2 NSNAUEaNALITRINRTU AIUANNUEUR

20: CASE 5: (PositionJ)

RAUNARAULLL
21: OUTPUT Robot arm axis5 move down
P19197 1 fanessNAUILAILANUELALILNG 22: BREAK
1: INITIAL ArmPosition = 0 23 END CASE
Bluetooth Connection()
INPUT Receive ArmPosition from Bluetooth () FANDTANAVNSUAIL AN ﬁuﬂumﬁ,muﬂ A

FULLILIAISIUARENT4Y C/C++ U Arduino IDE 2.0

CASE 1: (PositionA)

2

3

4:  SWITCH (ArmPosition)
5 = = o ° '
. ‘J"\ﬂ@ZL'ﬂﬂmLL@ﬂ\ﬂuﬂ’]ﬁ"]\‘m 1 UINAN 1 NTUUAAN

OUTPUT Robot arm axis1 move left 2. . - .
LINAUNUEUALTUNA “ArmPosition” dALNINU ‘O’

7 BREAK

8  CASE 2: (PositionB) u3sHaf 2 Wefdunisden AaLugne “Bluetooth
9 OUTPUT Robot arm axis1 move right Connection()” AuuatlwaiAfduuuan1sninu
10:  BREAK UsTAT 3 FUA1BUNRA “ArmPosition” a1NN13
11: CASE 2: (PositionC) FrusnuuetndATuLuaun Ty ussviaR 4-
12: - OUTPUT Robot arm axis2 move up 23 uanadauladiusunisdaldiaaflanainas

13: BREAK 4 4
LARRUNATNNTITATLAN
14: CASE 3: (PositionD)

15: OUTPUT Robot arm axis2 move down
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g 14 dowsledszauiudld

nswmundauselszatuiugld (User
Interface) Y30 WALNALATULUANITN TN LA UL

AYLIANYULUALIUNAHUATYEYIULGY T UAAIAS

a9 o

D

719 14 Wmu1uU Kodular [16] Aaenasllsunss
LuUBauUAan (Block-based Programming)
UsznausatuAuaAniAnNIg 4 1u (UP, DOWN,
LEFT, RIGHT) tumqupsigasioneines 5 Yu Ine
iaslonanesudarfatnisnliunnusa e

FIaUs O - 255 i7a 8 1

S, e am a o -
A9 2 danasoNauLalwaLATULUaNN TN T

1: Bluetooth Connection()
2: INPUT UP, DOWN, LEFT, RIGHT, axis1, axis2,
axis3, axis4, axisb, Button1, Button2, Button3,

Button4, Button5

3: IF (Button1 && axis1 && LEFT)

4: OUTPUT Send “PositionA” via Bluetooth()
5: IF (Button1 && axis1 && RIGHT)

6: OUTPUT Send “PositionB” via Bluetooth()

7 IF (Button2 && axis2 && UP)

8: OUTPUT Send “PositionC” via Bluetooth()
9:  IF (Button2 && axis2 && DOWN)

10: OUTPUT Send “PositionD” via Bluetooth()

11:  IF (Button3 && axis3 && UP)
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12: OUTPUT Send “PositionE” via Bluetooth()
13: IF (Button3 && axis3 && DOWN)

14: OUTPUT Send “PositionF” via Bluetooth()
15: IF (Button4 && axis4 && UP)

16: OUTPUT Send “PositionG” via Bluetooth()
17: IF (Button4 && axis4 && DOWN)

18: OUTPUT Send “PositionH” via Bluetooth()
19: IF (Button5 && axis5 && UP)

20: OUTPUT Send “Position!” via Bluetooth()

21: IF (Button5 && axis5 && DOWN)

22: OUTPUT Send “Positiond” via Bluetooth()
23: END IF

Page 9
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v
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