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About me

• Name : Muhammad Husni Muttaqin, S. Pd. 

• Birth date : 5 June 1998

• Hometown : Bandung

• Current Job : electronics and control system engineer at PT Syergie Automa Teknologi

• Experiences :      - 2019  : Dynamics Positioning System control system 
engineer on cable ship kalibaru – untung jawa
20Kv cable installation (PT Syergie Indoprima)

- 2019  : Dynamics Positioning System control system 
engineer on cable ship lampung – pahawang
20Kv cable installation (PT Syergie Indoprima)

- 2020  : Dynamics Positioning System control system 
engineer on cable ship palapa ring tengah cable
maintenance (PT Syergie Indoprima)

- 2021 - now  : Electronics and control system engineer for 
Vent-I (PT Syergie Automa Teknologi)





Electronics project



Electronic project





Step by step to do an electronics project

• Choose what tools/ system that you will make

• Think about input components

• Think about output components

• Think about process 

• Think about safety for the system





Without microcontroller





With microcontroller



So what is the difference ?





Okay lets go to practical example



Line follower level 1 (without microcontroller)





BUT WHY ?



How you make that robot/system without 
microcontroller
Please remember what i say :

1.Choose what tools/ system that you will make

2.Think about input components

3.Think about output components

4.Think about process 

5.Think about safety for the system (optional) 



1. Choose what you will make (line follower) 

Left sensor Right sensor

Left wheel Right wheel



How it work

Left sensor Right sensor

Left wheel Right wheel



2. Think about input component (sensor)

• Photodiode + resistor (voltage divider)

• Comparator (op- amp 393)

• Logic state





https://www.tinkercad.com/things/iShbiYFnLUZ-photodiode-module-
schematic



Two kind of comparator





3. Think about output component 

• Two motors with driver



4. Think about process component

- Truth table

- Digital circuit ?

no left sensor right sensor left motor right motor
1black black off off
2black white off on
3white black on off
4white white on on

no left sensor right sensor left motor

1black black off

2black white off

3white black on

4white white on

no left sensor right sensor right motor

1black black off

2black white on

3white black off

4white white on



no
left sensor 

(A)
right sensor 

(B)
left motor 

(y1)

1 0 0 0

2 0 1 0

3 1 0 1

4 1 1 1

no
left sensor 

(A)
right sensor 

(B)
right motor

(y2)

1 0 0 0

2 0 1 1

3 1 0 0

4 1 1 1

Y1 = AB’ + AB Y2 = A’B + AB



5. Safety component (optional)

• Flyback diode





cheatsheet



Lets do that using microcontroller



Wow so complicated ☺. This circuit can be 
simplified using karnough map. But how ?



no
left sensor 

(A)
right sensor 

(B)
left motor 

(y1)

1 0 0 0

2 0 1 0

3 1 0 1

4 1 1 1

no
left sensor 

(A)
right sensor 

(B)
right motor

(y2)

1 0 0 0

2 0 1 1

3 1 0 0

4 1 1 1

0 0

11

0 1

10



tadaa



before





after



More feature ! Line follower level 2 ( + speed 
control)





Pulse width modulation





Without microcontroller



https://www.tinkercad.com/things/a7kNW9M3kSS-triangle-wave-final-
pwm-2

Without microcontroller





With microcontroller

analogWrite(left_motor_pin, left_motor_speed);



analogWrite(pwm_pin, duty_cycle);



Next level of microcontroller project



Next level of microcontroller project



Count total distance



Two ways to calculate total distance

Way 1:
(luas persegi Panjang)
pos = 3s x 10m/s = 30m

Way 2:

Speed = 10



???????



How to convert integral to code



Riemann sum



Test drive soal SMA

V(t)= 0
3
(𝑡2 + 2𝑡) 𝑑𝑡







Fill the box challenge. Use traditional way



Lets solve that problem using arduino



https://www.tinkercad.com/things/jyouWc7HNkb-integral-riemann-
sum





More and more, so you must use 
microcontroller



Example :



Not only that. So many sensors that you must 
use microcontroller



conclusion

1.Choose what tools/ system that you will make

2.Think about input components

3.Think about output components

4.Think about process 

5.Think about safety for the system



Join us







knowledge knowledge



Thanks for watching



Mohon doa untuk bapak Dandhi Kuswardhana, Ph.D
yang telah berpulang ke Rahmatullah pagi ini

Dosen mata kuliah :

• Analisis numerik

• Praktikum elektronika analog

• Praktikum Teknik digital

• Visi komputer




