b S NS 3

49

B v - IoT EE 2@ L-BRETLFETIT47 7= OFZMHE

Availability of active-learning through practical development of robot and internet of things
in electrical and electronic engineering
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Abstract: In the academic field of electrical and electronic engineering, it is important to study the techniques

through the development of fully automated control system in robot, internet of things (IoT), and so on. In this

study, we attempted new active-learnings to study the development using some car-type robot systems. The

control systems were consisted of sensors, microcomputers, and actuators and installed in custom made small car

robot and commercially available mini 4WD model (TAMIYA). The lectures using these systems were carried

out in the department of electrical and electronic engineering, Shizuoka Institute of Science and Technology and

a high school. From the results, it was demonstrated that the present active-learning systems could be successfully

functioned, showing useful means for improvement of academic score and motivation for the study.
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int distance;//8# & O HsE.

int speedr=122;//4i D% — 2 — ik
.

int speedl=121;//7 @& — % — i
.

int mode=0;-

int distance I,/ D8 & o Bl
int distance_r;//#i D8 & DRk

void motor_control() {-
if(mode==1){//#i3t
digitalWrite(1,LOW); /47 €
— i
digitalWrite (2, HIGH);-
digitalWrite(12,HIGH);// 7
& — X MEIHE
digitalWrite(13,LOW);
Jelse if (mode==2){//%c A
3.
digitalWrite(1,LOW);// #i &
— [z
digitalWrite (2, HIGH);-
digitalWrite(12,LOW);// % &
— 2l
digitalWrite(13,HIGH);-
Jelse if (mode==3){//#;l
digitalWrite(1, HIGH);// %7 &
— 2.
digitalWrite (2,LOW);-
digitalWrite(12,LOW);// % &
— 2 MR-
digitalWrite(13,HIGH);-
Jelse if (mode==4){// W&t 77 [«
digitalWrite(1,HIGH);// #i &
— 2.
digitalWrite(2,LOW);-
digitalWrite(12,HIGH);// 7
& — 2 Mz

— DL ol R

—

digitalWrite(13,LOW);-
Jelse if (mode==5){//## 1t
digitalWrite(1,LOW);// 47 &
— Al
digitalWrite(2,LOW);-
digitalWrite (12, LOW);// % &
— el
digitalWrite(13,LOW);-
B

void setup(){// AJ1 DHPIE-
pinMode(1,0UTPUT);-
pinMode (2,0UTPUT);-
pinMode(12,0UTPUT);.
pinMode(13,0UTPUT);«
analogWrite(3,speedr);«
analogWrite(11,speedl);}

void loop() {-
distance=analogRead(0);// i i
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if( distance <D {/BiEH L ©
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mode=1;«
motor_control ();«
delay([);-
Jelse if( distance>[ | {//R#& ¥
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mode=5;//{% 1k
motor_control();
delay(T)s
mode=2;///E % [ < «
motor_control();-
delay(C);
mode=5;//#% 1k}
motor_control();-

distance_l=analogRead(0);// %

Motor driver
Arduino Uno

Tire, gear, and
motor

delay(CD;e
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motor_control();-

delay(C:-

mode=5;//{1k-

motor_control();-
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delay (s

if(distance_l<distance n){// #i
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motor_control();-

delay(CD; -
Jelse {//ti0BEXY bEDED
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mode=1;//2D ¥ ¥ D & TH
i

motor._control();-

delay([]):-
)2

Figure 1 Examples of an autonomic robot car capable of getting

out of labyrinth (a) and a control program installed in

Arduino UNO (b) developed by student.
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Microphone Amplifier circuit
Figure 2 Outline of a mini 4WD that can control the speed using

a sound sensor.
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Infrared sensor for detecting ball

i/ ety -
Curtains that cut off outside light
Figure 3 Development examples of two-type football-robot
automatically controlled using some sensors,

microcomputers and the other actuators.
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Servomotor and steering device

Microcomputer (ESP32-WROOM-32)
and motor driver

Tablet computer for control of mini 4WD
Figure 4 IoT mini 4WD system with Wi-Fi module. This system
could be controlled using web browser in smart phone

and tablet PC.
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Control unit for
home electronics

Vibration sensor

Figure 5 Competition for escape from a labyrinth using a fully-
automated controlled car (a) and a development
example of support system for study in physically
challenged person (b).
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Motor driver
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Figure 6 Test run using the mini 4WD in official circuit (a) and
the schematic diagram for detection of sound and motor

control developed by a student (b).
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Figure 7 Football game using the fully-automatically controlled

robots developed by the students in the lecture of

advanced experiments in electronics engineering.
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Figure 8 Simulated lecture of escape from a labyrinth using the
fully-automated controlled car in open-campus of

Shizuoka Institute of Science and Technology.
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