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Mechanical Structure Mechanical Movement

= 4
Element of Roboties
_EERS
Electronic Hardware Software OOde
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What is Electronic Hardware?

q» Defects and Controls or @
.y, sensesthe mpp Heaclsto
> Z surrounding surrounding 66
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What is Software Coding?
Electronic Hardware
Controller
\ 7
-

Operate

Sets of instruction

Wﬁﬁeh in Specrﬁc @ e @ JavaScript
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language
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M'RROBOTIK
Path Finding Robot

Robot designed and built specifically fo defect and autonomously follow white and black line. Besides. robot also designed for
other functions such as obstacle defector and moving small objects.

Figure 1. "Mikrobotik' Pathfinding Robot
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M'RROBOTIR
Contents in the box

1x Usb Cable

1x Charger

1x Mikrobotik

1x Bluetooth Module
1x Mikrobofik Track

Figure 2: Mikrobotik Sef Figure 3: Mikrobofik Track
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TMikrobotik™ Pathfinding Robot

Line Sensor Indicator LED
Charger Connecfor e LiPo Battery
m l *’i"i‘*i"g"'g Power Switch
Battery Power Connector | '_//—— o " 7
Robot Power Connector Power Indicafor
Line Sensor
P1 Open Port Low Battery Indicafor Indicator
LED
P2 Open Port Right Motor
Left Motor Light
Indicafor L2
Light Indicator L1
User Button S2
User Button S1
USB Buzzer
Bluefooth Port Port
Arduino NANO

Top View Botfom View
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M'RROBOTIR
Arduino Nano Microcontroller

A microcontroller is a device that handles core functions such as conttrolling the use of
other electronic hardware connected fo it. analysing data and executing logic.

Mikrobotik uses an Arduino Nano microcontroller that acts as the brain o control the
entire hardware and movement of the robot.

Figure 4: Arduino Nano Afmega328p

Arduino Nano mictrocontroller on Mikrobotik
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M'RROBOTIR
LiPo Battery

Lithium Polymer (LiPo) bafteries are rechargeable lithium-ion battery technology that uses a
polymer electrolyte instead of a liquid electrolyte. They function by providing a highet specific
energy than other types of lithium batferies and are used in applications where weight is a
crifical feature.

Mikrobotik utilises an 111V LiPo baftery fo ensure that maximum speed can be achieved for
movement.

LiPo hattery in Microbotics
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M'RROBOTIR
Low Battery Indicator

/A%

Low battery indicator will light up red colour. / ®  Userneed o sfop using Mikrobotik
The lower the voltage value in battery. the brighter the indicator. and start charging when low baftery
Minimum voltage operated: 110 V (Low batfery indicator light indicafor fights at maximum.

at maximum bright)

Battery indicator when
battery is full

Baftery indicator when
battery is low.
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M’KROBOTIR
Installation of mBlock v5

| Step1 | mBlock v5 software can be obtained from:
Link: https://mblock makeblock com/en-us/download/ @ QR:
| Step 2 | Download the latest version of mBlock v5 based on the computer operating system.
<%) g;;;gz; VVVVVVV E T ] Download |
| Step 3 | Click mBlock v5 oh your download location.
(‘sl‘,\ V5.4.3.exe 1/31/2024 3:20 PM Application 305,414 KB
& mBlock Setup
Ir:a?sllar:‘\"a\( while mBlock is being installed. @
| —
| Step 4 | Wit until mBlock v5 installation is complete.
10
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https://mblock.makeblock.com/en-us/download/

M'RROBOTIR

‘ STep 5 ‘ Chck ‘[/VSTAL[ FE DriverSetup(X64) - =

Device Driver Install / UnInstall

Select INF |[2H3!I1SER.INF v

UCH.CH
INSTALL
|__ USB-SERIAL CH348

|__ 81/38/2819, 3.5.2819

UNINSTALL

HELP

‘ Step 6 ‘ Click OK and exit DriverSetup -

o The drive is successfully Pre-installed in advance!

& mBlock Setup -

Completing mBlock Setup

melock has been nstalled on your computer,

| Step 7 | Tick *Aun mBlock'.
Click “Finisti.

Click Finish to dose Setup.

Run melock

<ok e

L
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MKROBOTIR
Steps for Adding Mikrobotik

| Step1

| Open mBlock v5.4.3

| Step 2

| On your mBlock. choose Devices and click Addf

12
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device' and click OK Make sure that your laptop or computer has internet access.

F

Q mikrobotik

(]

o Official development

X9

%

&

Mikrobotik

Developers: amirh192

N
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| Step 3 | A new pop-up will appear once you click Agl search Mikrobotik. download and click ‘Set as mostly used

r

L

Q, mikrobotik o

m Official development Non-official development

s

.

Mikrobotik

Developers: amirh192

Become a developer of mBlock to unlock more potential

Device Library

Cance!

Version 1.4
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M'RROBOTIR

| Step 4 | Mikrobotik has been added at Devices Mikrobotik library will appears at the block drawer
You can start coding now.

&2 mBlock v5.4.3 = a X
makeblock | mBlock @, & File  Untitled @ save B User Guide W# Example Programs @8 Feedback %¥ Setting .
® ! . Blocks Arduinoc
.- Serial Port -- Begin 9600 ¥
Basic
& [ ] .- Serial Port -- Print next line ({420
.’ Line
Following - - . »
Serial Port -- Print in line @QUNG1RI
° <>
Auxiliary
. .~ Robot Prepare
L 00 ®
Communic 2 H Sens
Devices Sprites Background Gk ot
e.Y SMalilli | - steer—- Direction Forward v Speed
G4
S
[ ¥ - Tank Turn -- Wheel Left Forward v
Add onnect your device @
How to use device? t o
ode Switch @
urioss JCC -]
S — -

14
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M'RROBOTIR
Calibration Process

The calibration process is an important process for the robot fo identify between the white line and the black line. The calibration
process for this Mikrobotik robot can be done both manually and automatically. This process is done before the robot can follow
the line and complete the circuit.

Block Arrangement (Automatic Calibrration):

| Step 1 | Insert block When Mikrobotik Starts and combine with block Prepare - Robot Prepare

| Step 2 | Next. combine block 7ank Turn (Wheel Lefi-Forward Speed-50. Wheel Right-
Backward Speed-50) under Ropot Prepare.

Left wheel
moves forward

Left wheel Right wheel moves

speed backward

Right whee| speed

- Robot Prepare I

- Tank Turn - Wheel Left Forward v Speed (0 ~ 255) @) -- Wheel Right Backward v Speed (0 ~ 255) )

15
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M'RROBOTIR

| Step 3 | Furthermore. combine block Rapeatwith block Calibrate Sensor:
Combine these blocks with blocks in Step 2.

| Step 4 | Lastly. drag Stap and block it (1 second)and put under block Repeat

When Mikrobotik starts

Robot Prepare

- Tank Turn —- Wheel Left Forward v Speed (0 ~ 255) @ -- Wheel Right Backward v Speed (0 ~ 255) @

S 150

- Calibrate Sensor

Mikrobatik performs calibration process while moving for few seconds

Mikrobotik stops for 1 seconds

16
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M'RROBOTIR

Steps for Automatic Calibration Process

| Step1 | Put Mikrobotik on the track
Make sure all sensors starting from TRL (LED L1) until TR5
(LED L5) were put on black line.

| Step 2 | Switch on the power switch for Mikrobotik.
The robot will automafically rotate fo carty out the calibration
process.

© 2024 Copyright Micro Concept Tech Version 1.4 :.-%P Mc
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M/KROBOTIK

Block Artangement (Manual Calibration):

When Mikrobotik starts

Robot Prepare

Turmn On LED -- Status

Turn On LED -- Status

Calibrate Sensor

wait m seconds

Turmn On LED -- Status

Turn On LED -- Status

wait o seconds

18
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M'RROBOTIR

Steps for Manual Calibration Process

| Step1 | Switch on Mikrobotik
LED1 with red colour and LED2 with blue colour will light up.

Blue LED Red LED
(LED?2) (LEDD)
Power switch |
| Step 2 | Move all sensors starting from sensor labelled with
TRL (LED L1) until TR5 (LED L5) and bring back to TRL

(LED L1).

© 2024 C ht M C t Tech Vi 1.4
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M'RROBOTIR

| Step 3 | Repeat movement in Step 2 until both LED (LED1 and
LED2) light off.

"Make sure all the sensors can detect the black line. The
LED on the sensors will light up if the sensor defects a
black line. For example. LED L1 will light up if sensor TRL
defects a black line on the circuit.

Red LED (LED1)
lights off.

Blue LED (LED2)
lights off

20
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M'RROBOTIR

Autonomous Robot PID Algorithm

PID algorithm is a control strategy suitable 1o assist determine the direction and speed of the robot such that it aufonomously
drive and follows the line as close and fast possible. PID algorithm will ensure the robot does not overshoot from the line track

when turning and moves straight along the line.

Kp

Kd

High Kp Value

Steers vigorously

High Kd Value

Counter sfeers early

Low Kp Value

Steets gently

1A

RAAEE

Low Kd Value

Counter steers late

© 2024 Copyright Micro Concept Tech Version 1.4 :.-%P Mc
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22

Black Line

(aprox 20mm)

M'RROBOTIK
Type of Tracks

C&J’¢

White Line

(aprox 20mm)

Black Thin Line

(aprox 10mm)

MICRO CONCEPT TECH
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M’KROBOTIK
Type of Junctions

Left Junc’non

*-l-

Ms .
Middle junction

Dead end

© 2024 Copyright Micro Concept Tech
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M/'KROBOTIK
Objective 1. Vroom Vroom

The robot will use a buzzer fo produce a simple sound. It can only produce one tone af a time. This code block can be used to
produce different fones Yo creafe an interesting sound pattern.

Introduction Yo Buzzer

Buzzer is a fype of sound device thatf converts audio models into sound signals. It is
usually used for alarms.

Step by Step block arrangement:

| Step 1 | Combine block then Mikrobotik starts with block Robot Prepare.
+- Robot Prepare

This block is to prepare robot with specific /prary and to
configure pin humbers and pot numbers in and out for each
sensor and output atfached fo the robot.

24
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M’RROBOTIR

| Choose “gouble”
as music peat

25

| Step 2 | Next. combine block Affer
Mikrobotik starts with block Play R —
Music (Note-C5. Beat-Douple); (Nofe- - Robot Prepare Choose. 5
D5, Beat-Douple), (Nofe-E5, Beat- as music nofe
Double) (Note-Fb, Beat-Double)
(Note-G65, Beat-Douple). (Note-A5, e
Beat-Double), (Note-B5, Beat-Douple)
- Play Music — Note Double v
- Play Music -- Note Double
- Play Music -- Note Double v
- Play Music — Note Double »
| Step 3 | Then. combine block repeat - Play Music - Note Double v
until (false) with block STOp. - Play Music - Note Double
Combine these blocks with blocks R o
in Step 2.
repeat until  false v
| Step 4 | Once the program is uploaded. the robot will produce the sound or tone you have entered.
© 2024 Copyright Micro Concept Tech Version 1.4 ' M c
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Challengel!

In this challenge. you have to enter the provided musical notes and try to guess the name of the music.

26
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M/KROBOTIR
Objective 2: Please Swifch On The Lights!

Light-Emifting Diode (LED) on robot used as indicators. LEDs on the robot can be seen af power indicator, low baftery indicator-
LEDL LED2. Arduino NANO and line sensors.

Infroduction to Light-Emitting Diode (LED)

Light-Emitting Diode or LED funcfions to convert electric current info light and
emif light. Used as an application for indicator and light source.

Step by Step block arrangement:

| Step 1 | Combine block then Mikrobotik starts with block Robot Prepare E
«.- Robot Prepare

© 2024 C ht M C t Tech Vi 1.4
opyrigl icro Concept Tec ersion -—P Mc
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M'RROBOTIR

| Step 2

| Combine block AAer Mikrobotik starts with block 7urn

On LEDwith choice of Stafus Onand LED #1 and block
wait 1 second Put the blocks under the block in Step 1
This program will llghT up the LED. +.> Robot Prepare

. TurnOn LED —-Status Onwv LED #1w

| Step 3

| Add another block 7urn On LEDwith choice of Status

OfFand LED#1 with block waif 1 secondand combine with
block in Step 2 to switch off the LED. . TumOnLED --Status Offv LED #1v

| Step 4

| Lastly. upload the program. After the program uploaded. LED 1 will light up in one second and light

28

off in one second. The program will continue fo run until the robot is Turned off by the user.
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M/'KROBOTIK
Challengell

Start

——1

LED light up for
3 seconds

!

LED light off for

3 seconds

|
¥

End

Program above show LED will light up in three second and light off in three second. The program will continue o run until the
Mikrobotik is furned off by the user-

29
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M/KROBOTIK
Objective 3: Our Adventure Begin (Free Movement)

The robot is moved using the code block *fank turn" fo move without following the line. This code block is suitable for solving
maze cireuits (labyrinth). The robot will move depending on the speed and direction of the left and right motors set by user-

Introduction To Motors

There are fwo motors on Mikrobofik that can be controlled separately. can
rotate clockwise and counter-clockwise continuously. These motors can also
be used to move or drive the project. The speed and duration can also be set.

30
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M'RROBOTIR

Introduction o Basic of Free Movement:

Left motor stops, right mofor sfops.

Moves forward Moves backward

Left motor forward. right motor forward Left motor backward, right motor backward
left motor speed = right motor speed left motor speed = right motor speed

© 2024 Copyright Micro Concept Tech Version 1.4 :.-%P Mc
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M'RROBOTIR

Steer fo right Steer to left

Left motor forward. right motor forward. Left motor forward, right motor forward.
Left motor speed > Right motor speed Left motor speed < Right motor speed

Sharp sfeer fo right Sharp sfeer fo left

=00 © 2024 Copyright Micro Concept Tech Version 1.4
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M'RROBOTIR

Tutn to right Turn to left

Left motor forward, right motor backward Left motor backward. right motor forward
left motor speed = right motor speed left motor speed = right mator speed

© 2024 Copyright Micro Concept Tech Version 1.4 :.-%P Mc
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M'RROBOTIR

Step by Step block arrangement
i) Move forwards
| Step1 | Combine block When Mikropotik starts with block Ropot Prepare. o
| Step 2 | Combine block Afer Mikropotik starts with block Tank Turn (Wheel Left Forward, Speed-100. Wheel

Right-Forward, Speed-100). block waif (3 second's) and block sfop. Drag those blocks and put it under the
blocks in Step 1
Left motor and right motor will move with the same speed.

" Robot Prepare

.~ Tank Turn - Wheel Left Forward » Speed (0 ~ 255) @ — Wheel Right Forward + Speed (0 ~ 255) @

Left wheel moves Right wheel moves

forward forward

Left wheel speed Right wheel moves

34
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M’'KROBOTIR

| Step 3 | Lastly. combine block wait block repeat until (alse) and block stap and combine those blocks
with blocks in Step 2.

.~ Robot Prepare

. Tank Tum — Wheel Left Forward v Speed (0 ~ 255) () — Wheel Right Forward v Speed (0 ~ 255) (&)

wait o seconds

Mikrobotik moves forward for 3 seconds and stops for 1
wait “ seconds

repeat until false »

o Stop Mikrobotik stop after 1 loop

| Step 4 | After the program uploaded, Mikrobotik will move forwards for duration of 3 seconds.

change the direction of the left wheel fo backward and the direction of the right wheel fo backward.

@ Step fo make the robot move backwards is the same as step fo move forwards. You only need fo

© 2024 C ht M C t Tech Vi 1.4
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M’KROBOTIR

i) Steer fo left

| Step 1 | Combine block then Mikrobotik starts with When Mikrobotik starts

block Robot Prepare. "~ Robot Prepare
Mikrobotik steer

| Step 2 | Combine block Affer MMikrobotik starts with block R
Steer (Direction -Left: Speed-50). Then, add block il e L
wait (3 seconds)and block sfop. Left motor will sfop - Steer - Direction Leftv Speed (0 ~ 255) )
and right motor will move forwards with the set up
speed.

. Speed when

| Step 3 | Lastly. combine block wait (1 second)) repeat {1 e Mikrobafik sfeer
until (false)and block sfop and combine those repeat until false v
blocks with blocks in Step 2. Mikrobotik

——  sfops affer 1
seconds

36
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M'RROBOTIR

| Step 4 | After the program uploaded. Mikrobotik will steer fo left for duration of 3 seconds.

© 2024 Copyright Micro Concept Tech

Step for sfeer fo the right is similar fo the sfep for steer 1o the left. You just
heed fo change the direction to right.

Version 1.4
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M’KROBOTIR

ii) Turns left
| Step 1 | Combine block When Mikrobotik starts with block Ropot Prepare. SR
- Robot Prepare
| Step 2 | Combine block Afer Mikrobotik starts with block Tank Turn (Wheel Left -Backward. Speed-100,

Wheel Right-Forward Speed-100). block wait (3 second's)and block sfop. Drag those blocks to under
block in Step 1. The left motor will move backward and the right motor will move forward with the same

speed.

When Mikrobotik starts

 Robot Prepare

Wheel left move
backwards

Left wheel Whee! right move
Speed forwards Right whee! speed

After Mikrobotik starts

- Tank Turn —- Wheel Left Backward v Speed (0 ~ 255) — Wheel Right Forward v Speed (0 ~ 255)

wait e seconds

38
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M’KROBOTIK

| Step 3 | Lastly. combine block wait (I second)), repeat until (false) and block sfap. Then. combine those blocks
with blocks in Step 2.

When Mikrobotik starts

.~ Robot Prepare

After Mikrobotik starts

~ Tank Turn - Wheel Left Backward ¥ Speed (0 ~ 255) — Wheel Right Forward v Speed (0 ~ 255)

wait e seconds

Mikrobotik turn for 3 seconds and stops for 1 second

wait o seconds

repeat until false v

Mikrobotik sfop affer 1 loop

| Step 4 | After program uploaded. Mikrobotik turns left for 3 seconds and stops.

Step for turn fo the right is similar fo the step for turn fo the left. You just need to change the
wheel left direction to forward and wheel left direation to backward.

) ) . =0 O
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M/'KROBOTIR
Challengell

In this Challenge. you need fo ensure that Mikrobotik moves along the path that has been prepared by applying the knowledge
that has been learned.

Start

Finish

40
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M/KROBOTIR
Objective 4 Let's Follow The Linel

The robot will follow the line (Black ot White) continuously. The robot will always move even if it meets a left or right junction.

Introduction fo Line Detector

The line defector will emit infrared light and detect black or white surfaces. The analogue reading
value will be high if a black surface is defected while the analogue reading value will be low when
a whife surface is defected.

& s & 8 8|

Infroduction to Line Tracer Time and its Mechanism
Line Tracer Time used o make Mikrobotik follow along line with Black or White colour until it reach maximum time period (in ms).

When Mikrobotik reaches the maximum time period. Mikrobofik will stop. Mikrobatik will move continuously without making furn
when meefing left junction. right junction and middle junction.

41
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M/KROBOTIK
Step by Step block arrangemenit:

| Step1 | Prepare the arrangement blocks for automatic calibration.

When Mikrobotik starts

- Robot Prepare

- Tank Turn —- Wheel Left Forward v Speed (0 ~ 255) @ -- Wheel Right Backward v Speed (0 ~ 255) @

. ——  Mikrobotik performs calibration process while moving for few seconds
- Calibrate Sensor

’ wait o seconds I Mikrobotik stops for 1 second

4
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M‘'KROBOTIK
| Step 2 | Then. insert block Afer Mikrootik Starts and combine with block Line Tracer Time

Robot Prepare

- Tank Turn — Wheel Left Forward ¥ Speed (0 ~ 255) () - Wheel Right Backward v Speed (0 ~ 255) @€)

Calibrate Sensor

Left mofor speed = 50: Motor speed when divert from line
when on the line < 50: Time at maximum speed

Line Format Black v Right Speed (0~255) ()
Robot autonomously detects Right mafor speed
black or white line. when on the line

43
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M’KROBOTIR

Continuation

Line sensifivily

Control Kp value (higher values mean more sensitive)

K 000-1)

Sensor Threshold (0~1000) @

—7

Time Period ms (0~10000) 1)

RampUp Perc (0~100) ()

Kd (0.00~1)

Acceleration Line sensitivity Maximum time (ms) for
percenfage (higher values mean robot move forward
more sensifive)

44
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M'RROBOTIR

| Step 3 | Combine the "repeat urtil (false)” block and the "stop" block. Then. infegrate these blocks with the block
in Step 2.

Line Tracer Tire -~ Line Format Black + Lt Speest {0-255) (E) Right Speedd (0-255) () Tum Speed (0-255) (EX) Rampuop pese 0-100) (D) 1p u00-1) (B ket moo-1) @ Serser Threshod 0--1000) (ED) Time Periedt e 0-10000) ED)

Stop ——  Mikrobotik stops affer 1 cycle

| Step 4 | After uploading the code. Mikrobotik will start moving forward femporarily.
Perform the calibration process on the line sensor. After that, Mikrobotik will follow the line of either Black
or White until it reaches the maximum time period (in ms).

45
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Challengell

Apply Line Tracer Timeto solve the track below.

46
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M'RROBOTIR

Start

=

Finish
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MRROBOTIR
Objective 5: What To Do When Meeting Junction?

Robot will move autonomously and can decide whether fo turn left, turn right or sfop af the junction. The technique used to know
as Steer Turn Method

Introduction to Path Finget and its Mechanism

Path Finderis used o move the Mikrobotik autonomously follow over a white or black line until the Mikrobotik finds a_junction
(right or left or middle ot dead end or offset).

At the junction. Mikrobatik will act fo turn (left o right or stop) for a set period of fime or until the robot finds the next line and
will stop.

Robot will turn by using Steer Turn method.

47
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M/'KROBOTIK
Step by Step Block Arrangement

| Step 1 | Prepare the blocks arrangement for automatic calibration.

When Mikrobotik starts

- Robot Prepare

- Tank Turn —- Wheel Left Forward v Speed (0 ~ 255) @ -- Wheel Right Backward v Speed (0 ~ 255) @

repeat @

- Calibrate Sensor

Mikrobotik performs calibration process while moving for few

Mikrobotik sfops for 1 seconds

48
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M'RROBOTIR

| Step 2 | Lastly. combine block Affer Mikropotik Starts and block Path Finder (Line Format-Black Junction-
Left Action-Turn Left Left Speed-50. Right Speed-50. Turn Speed-200. Ramplp Perc-100. Kp-0.02,
Kd-0:2. Sensor Threshold-20. Junction Speed-50. Forward Delay-50. Turn Petioq ms-300).

Robot Prepare

Tank Turn — Wheel Left Forward v Speed (0 ~ 255) (El)) — Whesl Right Backward v Speed (0 ~ 255) {§D)

Calibrate Sensor

Robot autonomously defects Robot action when
black or whife line. meeting junction

Line Format Black v
_—
\
Leftspeed (0-255) )

Robof tracking and move Left motor speed
forward unfil meefing when on the line

49
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M’KROBOTIR

Confinuation

Control Kd value (Kd must
Acceleration percentage more than >Kp)

Right motor speed when
on the line

Right Speed (UNZSS)Q RampUp Perc (0~100) @Y Kd(0.00~1)

Right mofor speed when on the line Control Kp value

50
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M’KROBOTIK

Confinuation

Turning speed af junction (highetr
value, sharper turns)

Sensor Threshold (0~1000) @

Time for robot move forward
after meeting junction and make
action

Turn Period ms (0~10000) (€Y

Line sensitivity (higher values
mean more sensitive)

© 2024 C ht M C t Tech Vi 1.4
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M'RROBOTIR

| Step 3 | Combine the "repeat until (false)” block and the "stop" block. Then. integrate these blocks with the block
in Step 2.

Falh Fchr - i Fermal Black + brtior Lall® Action Tom Lol » Lo Sl 0255) ) it S 255 ) T St 255 AEER) sl P 800y RN s oo R vt oty R S Thvashets 000y D) st et () et D s BT T i v 0 T

I Mikrobotik stops affer 1 cycle

| Step 4 | After uploading the code. turn on the Mikrobotik switch and perform the calibration process.
After that, Mikrobotik will follow the black line and if the robot meets a left junction. Mikrobotik will move
forward and then turn to enter the left junction until Mikrobotik meets anather line.
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Challenge!!

M'RROBOTIR

i) Path Finder Left Junction. steer left at left junction.

© 2024 Copyright Micro Concept Tech
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i)

ii)

M’KROBOTIR
Path Finder Right Junction. sfeer right at right junction.

Path Finder Middle Junction. stop.

L Start

I

MICRO CONCEPT TECH
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MRROBOTIR
Objective 6: What Else Can Be Done When Meeting Junction?

Robot will move autonomously and can decide whether fo turn left, furmn right or stop at the infersection. The fechnique used
known as 7ank Turm Nethod

Introduction to Path Fingetr Tank and its Mechanism

Mikrobotik travel autonomously on lines (Black or White or Thin Black or Thin White) until meet an intersection (Left or Right or
Middle or Dead End or Offset).

At the junction. Mikrobotik will act (Turn left or Turn right o Stop) for at least the Minimum Turmn Period #in Turn Petiod) and
continue turning until it detects the line and stops.

Mikrobotik will turn by using 7ank Turn Method

55
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M’'KROBOTIR
Step by Step block arrangement:

| Step1 | Prepare the blocks arrangement for automatic calibration.

When Mikrobotik starts

- Robot Prepare

- Tank Turn —- Wheel Left Forward v Speed (0 ~ 255) @ -- Wheel Right Backward v Speed (0 ~ 255) @

Mikrobotik performs calibration process while moving for few seconds
- Calibrate Sensor

wait o seconds I Mikrobotik moves for 1 second

56
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M’KROBOTIK

| Step 2 | Combine block Affer Mikrabotik starts with block Path Finder Tank (Line Format- Black Junction-
Right Action-Turn LefT. Left Speed-50. Right Speed-50. Turn Speed-200. RampUp Pere-100. Kp-0.02.
Kd-0:2. Sensor Threshold-20. Junction Speed-50. Forward Delay-50. Min Turn Period ms-200).

Robot Prepare

- Tank Turn — Wheel Left Forward v Speed (0 ~ 255) () — Wheel Right Backward v Speed (0 ~ 255) )

Calibrate Sensor

Robot autonomously defects black Robot action when
or whife line. meefing junction

Line Format Black »

T ’
.- Path Finder Tank ¥ Junction Left v Left Speed (0~255) @

Robot tracking and move Left motor speed
forward until meeting junction when on the line
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M'RROBOTIR

Confinuation

Acceleration Control Kd value (Kd
Right mofor speed percenfage must more than >Kp)
when on the line
2 ~ Kd (0.00~1) UM
Right Speed (0~255) () RampUp Perc (0~100) @4y
— = | =

e/ ‘
Tum Speed (0-255) Kp (0.00~1)
= 50: Motor speed when divert Control Kp value
from line

< 50: Time at maximum speed
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M’KROBOTIK

Confinuation

Time (ms) for robot move
forward after meefing junction
and make action

Turning speed af juncion (higher
value, sharper turns)

Path Finder Tank  Line Format Black + Junciion Left » Action Tum Left Left Speed (0-255) () Right Speed (0-255) ) Tum Speed (0-255) RampUp Perc (0~100) (D) Kp (0.00-1) (B kd (0.00~1) () Sensor Threshold (0-~1006) R Junction Speed G} Forward Delay () Min Tum Period ms (010000}

Sensor Threshold (0-1000) () gl Min Turn Period ms (0~10000) XY

Line sensitivity (higher values Minimum time (ms) for robot turning
mean more sensitive)

59
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M'RROBOTIR

| Step 3 | Combine the "repeat unfil (false)" block and the "stop” block. Then. infegrate these blocks with the block
in Step 2.

Pl Fchr L Fermal Black # brticr Lol # Action T Ladt » Lo S 0-255) ) it S 0255 ) T St 2551 AFERY s P 10200y AR it oo D vt 0ty R S Thvashetd 01000 ) Dt et () i Dy s B T il v 0100030 T

- ——  Mikrobotik stops after 1 cycle

| Step 4 | After uploading the code. turn on the Mikrobotik switch and perform the calibration process.
After that, Mikrobotik will follow the black line and if the robot finds a left junction. Mikrobotik will move
forward and then turn for af least the Minimum Turn Period #in Turn Period)and continue Turning
unfil it defects the line and sfops.
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Challenge!!

M'RROBOTIR

) Path Finder Tank Right Junction, turn at right junction

Finish

i) Path Finder Tank Left Junction. turn af left junction

© 2024 Copyright Micro Concept Tech
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ii)

M'RROBOTIR

Path Finder Tank Middle Junction. stop.

Finish

Start

MICRO CONCEPT TECH
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MRROBOTIR
Objective 7: Wrong way? Make U-tum

Mikrobotik can make a U-turn on the line it passes through 180 degrees on its axis and furn left or right during the Minimum
Turh Duration (Min Turh Period) and continue unfil it meets the line (Black or White).

Infroduction to 7urn At Centfre and its Mechanism

Mikrobotik will make a tank turn in the direction (left or right) for the Minimum Turmn Duration (Min Turn Period) until the robot
finds the line and finally sfops.

This fechnique is useful for making U-turns.

63
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M/'KROBOTIK
Step by Step blocks arrangement:

| Step1 | Prepare the arrangement blocks for automatic calibration.

: : Left wheel moves Right wheel moves
When Mikrobotik starts forward Left wheel speed forward Right wheel speed

- Robot Prepare |

- Tank Turn - Wheel Left Forward * Speed (0 ~ 255) @ —- Wheel Right Backward v Speed (0 ~ 255) @

———  Mikrobotik performs calibration process while moving for few seconds

Mikrobotik sfops for 1 seconds

| Step 2 | Combine block Find Lind (Line Format- Black Direction-Forward. Left Speed-100. Right Speed-100,

RampUjp Perc-100. Sensor Threshold-20. Forward Delay-0) with block waif (1 secondl) Combine those

blocks with blocks in Step 4.
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M’KROBOTIK

Confinuation

When Mikrobotik starts

Robot Prepare

Tank Turn -- Wheel Left Forward * Speed (0 ~ 255) @ —- Wheel Right Backward v

Speed (0 ~ 255) @)

Calibrate Sensor

wait o seconds

Sensor Threshold Minimorn
User push button S1 (higher value means higher Hiinimum fime
: : b period (ms) for robot
After Mikrobotik starts l sensitivity)
_ Left wheel moves
repeat until < User Button - Button #S1 v speed

Blink All LED - Time (ms) AIILED lights on

Turn At Centre -- Line Format Black v Direction Turn Left v Speed (0~255) @ Sensor Threshold (0~1000) @ Min Turn Period ms (0~1000) @
repeat until  false v

The robot autonomously defects
black or white lines

Robot's turn direction

Mikrobotik stops affer 1 loop

© 2024 Copyright Micro Concept Tech Version 1.4
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M'RROBOTIR

| After uploading the code. turn on the Mikrobotik switch and perform the calibration process.

| Step 3
Challengell
i)
i)
66

After that, Mikrobotik will make a U-turn according fo the sef direction and will stop after detect the

black line.

U-turn af the middle. left direction and move
forward.
(blue arrow fo yellow arrow)

U-turn at the middle. left direction and move
forward.
(blue arrow to yellow arrow)

MICRO CONCEPT TECH
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M/KROBOTIK
Objective 8: Let's Control Mikrobatik

Bluetooth is a short distance wireless fechnology used or data exchange befween fixed and mobile devices in close range. Besides.
it can build private network area. Bluetooth allows Mikrobotik fo exchange the desired data with other devices directly.

Introduction to Bluetooth and its Mechanism

Mikrobotik can be control in close range using the Bluetooth approach as it can be find and conitrol easily. The Bluetooth
module inserted info the port provided. This Bluetooth module contains 4 pins which are RXD. TXD. GND. and VCC.

67
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M'RROBOTIK

Step by Step block arrangemenit:

| Step 1 | Insert block When Mikrobotik Starts and combine I
with block Robot Prepare - Robot Prepare

| Step 2 | Combine block AAer Mikropotik starts with block i# after combined with block Bletooth

Data Check Put those blocks under the block in Step 1.

When Mikrobotik starts

~ Robot Prepare

After Mikrobotik starts

if Bluetooth Data Check _ then

68
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M’KROBOTIK

| Step 3 | Under the block Afer Mikropotik starts. combine S blocks Bluetooth Data Control Data (F. B L. R X)with 5
blocks i#and under the block #hen combine with 5 blocks 7ank Turnto gef forward, backward, turn to
left. turn to right and stop movement.

When Mikrobotik starts

- Robot Prepare

After Mikrobotik starts

if Bluetooth Data Check _then

if Bluetooth Data Control Data Fw then DaTa 'FOF Forward movemenT

Tank Tum — Wheel Left Forward » Speed (0 ~ 255) ([l - Wheel Right Forward » Speed (0 ~ 255) )

else
if Bluetooth Data Control Data B ¥ thow Data for baekward movement

- Tank Turn - Wheel Left Backward v Speed (0 ~ 255) —Wheel Right Backward v Speed (0 ~ 255) ()

Data for turn fo the left

else

if Bluetooth Data Control Data L » e

Tank Turn -- Wheel Left Backward v Speed (0 ~ 255) ()} -- Wheel Right Forward v Speed (0 ~ 255) ()
else
if Bluetooth Data Control Data R® _—iren Data for furn 1o l’lghT

Tank Turn -- Wheel Left Forward v Speed (0 ~ 255) — Wheel Right Backward v Speed (0 ~ 255) %)

else

i = Data for furn fo stop
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M’KROBOTIK
| Step 4 | For the next block. combine 6 blocks Bluetooth Data Control Data (T, S. £ Q. C. Z)with 6 blocks i#and

under the block 74en combine with 2 blocks Play Music (Note-C3 Beat Half)5 and 4 blocks 7ank Turnto
get forward and sfeer right. forward and sfeer left, backward and sfeer left, backward and sfeer right
movement.

Bluetooth Data Control Data T w Data for buzzer sound €3

Play Music -- Note C3 + Beat Half »
else

i Bluetooth Data Control Data S v th— Data for buzzer sound E4

Play Music -- Note EA v Beat Half v

Data for forward and sfeer right movement

Bluetooth Data Control Data E » uen

Tank Turn -- Wheel Left Forward » Speed (0 ~ 255) ) — Wheel Right Forward v Speed (0 ~ 255) (@)

else

Data for forward and steer left movement

if Bluetooth Data Control Data Q *

Tank Turn — Wheel Left Forward v Speed (0 ~ 255) () - Wheel Right Forward v Speed (0 ~ 255) (&)

else

Data for backward and steer left movement

Bluetooth Data Control Data C v when

Tank Turn — Wheel Left Backward v Speed (0 ~ 255) @) - Wheel Right Backward v Speed (0 ~ 255) ()

else
Data for backward and steer right movement

if Bluetooth Data Control Data Z »

Tank Tum -- Wheel Left Backward v Speed (0 ~ 255) {&l)) -- Wheel Right Backward v Speed (0 ~ 255) ()

70
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M/'KROBOTIK

| Step 5 | For the next block. combine 5 blocks Bluetooth Data Control Data (1 2. 3 4. 5)with 5 blocks i#and
under the block 74en combine with 2 blocks 7urn On LED (#1 On. #1 OFF #2 On, #2 Of)and 1 block
Flay Musie (Nofe-A3, Beat Whole)

Tank Tum — Wheel Left Backward v Speed (0 ~ 255) () -- Wheel Right Backward v Speed (0 ~ 255)

elfje — — —‘w

Bluetooth Data Control Data 1v _*h== Data for turn On LED#1

Turn On LED -- Status Onw LED #1w

Bluetooth Data Control Data 2 » N DaTa For furn O.FF LED#l
Turn On LED -- Status Off *+ LED #1 w
Datta for turn On LED#2
Bluetooth Data Control Data 3 + wen
Tumn On LED -- Status Onw LED #2w
Bluetooth Data Control Data 4 v — DaTa For furn OFF LED#2
Tumn On LED -- Status  Off v+ LED #2 »

Datta for buzzer sound A3

Bluetooth Data Control Data 5 » wiern

Play Music -- Note A3 + Beat Whole

© 2024 C ht M C t Tech Vi 1.4
opyrigl icro Concept Tec ersion
-—j. 0
MICRO CONCEPT TECH



M'RROBOTIR

| Step 6 | After uploading the code. pair the Bluetooth module on the Mikrobotik and match it with the device.
Mikrobotik is ready to be controlled by the device. Make sure all Bluetooth pins are connected fo the
Bluetooth port (RXD-RX. TXD-TX. GND-GND. VCC-VCC)

Y, ////

g 1
P, - - / f/

S rap IO
. gD
Power.J.6V--6V. guyc: ~—
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M/'KROBOTIK
Mikrobotik Mobile Apps

Mikrobotik
Micro Concept Tech
In-app purchases

| Step1 | Download and install Mikrobotik Apps af Google Play Store. P TN
| Step 2 | Open application. At “Bluetooth Setup”. choose based on the serial number on the Bluetooth Module

Bluetooth Setup

Unknown De:
7E:DC:

Unknown De
6C:54:97:D7:BB

Unknown Device
49:89:3A'B4:73:A4

Dayah's MacBook Air
94:F6:D612:EEF3

reaime C2
14:46:8716:AF:BA

M

Search Again

© 2024 Copyright Micro Concept Tech Version 1.4 :.-%P Mc
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M'RROBOTIR

| Step 3 | Click “Control. Now Mikrobotik can be controlled in free movement

Control

Analytic

74

< Control

(o)l (o)

Buzzer1 Buzzer 2

®@@
e .

LED2 @
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Challenge!!

M'RROBOTIR

In this challenge. you need to make sute that Mikrobotik moves along the path provided by using a device that has been paired
with a Bluefooth module on Mikrobotik

© 2024 Copyright Micro Concept Tech

Version 1.4
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M'RROBOTIR

Sometimes a robot needs fo use more than one block to complete a task such as “area pattrol robot". To pattol an area, the robot
nheeds o move along a line at varying speeds and for a certain distance or time. In addition. while following the line. the robot
has o make a turn in the opposite direction.

Infroduction to Movement and Its Mechanisms

The technique used is fo combine several Line Tracer Time blocks and 7urn af Centre blocks.

The robot moves autonomously following the line using the Line Tracer Time block with high speed and then with low speed for
a cerfain time. After finishing moving, the robot makes a turn in the opposite direction using the 7ur at Centre block. Finally. the
robot moves again autonomously by using the Line Tracer Time block with high speed.

Here is a sketch of the movement of the “area patrol robot" with a sef time and speed and make a turn fo complefe the task.
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M'RROBOTIR

i) The robot moves autonomously using Line Tracer Time with high speed for 3 seconds (red arrow) and then with
low speed for 3 seconds (yellow arrow).

I~

)

~

Start
ii) The robot makes a furn in the middle. fowards the left. (yellow artow direction fo green arrow) using 7urm At
Centre.
= =
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M'RROBOTIR

i The robot moves autonomously to the end point using Line Tracer Time af high speed for 4 seconds.

L

Ve N\

End
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M’KROBOTIK
Step by Step Block Arrangement

| Step 1 | Set up an automatic calibration block arrangemert.

: : The left wheel fums The right wheel tums
When Mikrobotik starts forward Left wheel speed backward Right whee| speed

- Robot Prepare |

- Tank Turn -- Wheel Left Forward v Speed (0 ~ 255) @ -- Wheel Right Backward v Speed (0 ~ 255) @

T  Mikrobofik perform the calibration process while moving for a few seconds.

Mikrobotik stop for 1 second.
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M'RROBOTIK

| Combine the AAer Mikrobotik starts block with the repeat untilblock After that. add a Line Tracer
7ime block by sefting the speed o 80 within 3 seconds. Then. add ancther Line Tracer Time block by

sefting the speed to 30 within 3 seconds.

| Step 2

repeat u il
Blink All LED ~ Time {ms)

kight Speed (0-265) ) Turn Speed (0-255) Ramplip Fer =100} Kp {i00-1) il i~ 1) Sensor Threshodd (5-1000) @) Time Perind me (3-10000¢
Right Speed (0-255) {EZ) Turn Speed (0-255) Ramplip Perc {B-100} Kp 4000~ 1) Kel {00~ 1) Sensar Threshold (0~1000) §EE) Time Period ms (3-10000)

Line Tracer Time -- Line Format  Black »  Left Speed {0255

Line Tracer Tiene -- Line Format  Black »  Left Speed {i-255)

| Add a 7urn at Centre block and set it fo make a left furn. Add ancther Line Tracer Time by setting

| Step 3
the speed fo 80 for 3 seconds. Then, add another Line Tracer Time block by setting the speed fo 80 in 4

seconds.

After Mikrobotik starts
repeat undil User Bution - Bution #51 %

Blinke All LED — Time ¢ms) €I

Line Tracer Time -- Line Format Black Left Speed (0-255) ) Right Specd (0-255) @) Turn Speed (0-255) @D RampUp Perc 0-100) D xp .00~ 1) D xd 0.00~1) @Y Sensar Threshed 10-1000) R Time Perind ms (0-10000)
Line Tracer Time == Line Format  Black *  Left Speed (0~255) @) Right Speed (0~255) I Turn Speed (o~255) (ETY Rampuip Perc (b~100) D Kp 0.00~1) BN kd 0.00~1) (B Sensor Threshold (5~1000) ER) Time Period ms (3-10000)

Turn At Centre -- Ling Format Black *  Dieoction Tum  Left +  Speed (0-255) (@) Sensor Threshald (0-1000) @0 Min Turm Period ms 19-1000) @)
Line Tracer Tima - Line Farmat Black = Left Spead (0-295) () Right Sped 0-255) @) Tum Speed 0-255) (I Rampup rerc o-100) D) xp s00-1) I ket p0o-1) Y Sensar Threshold (0-1000) ) Time Pericd ms: 12-10000) (D)

Version 1.4
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M'RROBOTIR

‘ Step 4

| After uploading the code. turn on the Mikrobotik switch and perform the calibration process. After

that, Mikrobotik will make all movements according fo the set time and will stop after the set time.
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M/'KROBOTIR
Challenge!!

i The robot moves autonomously for one round.

ii.  Takea U-furn at the middle.

==
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M'RROBOTIR

i.  Take another U-tum and finish.

© 2024 Copyright Micro Concept Tech Version 1.4 :.-%P Mc
MICRO CONCEPT TECH

83



M’'KROBOTIR
Objective 10: Let's Find Hidden Treasures.

Somefimes the robot needs o use more than one block fo complete a task such as "robot looking for hidden freasure”. In order
1o get all five hidden treasures. the robot needs to go through many intersections, among which are left junctions, right junctions
and 3-way junctions. Sometimes the robot needs fo turn at different speeds to enter the junction.

84
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M/'KROBOTIK
Introduction Yo Push Button

A push button is a type of swifch that functions to control a machine directly through the
touch of a hand or finger from the user or the surface of a component. Mikrobotik has
push butfons S1 and S2. The analogue reading value will be less than 400 when Sl is
pressed while the analogue reading will be less than 500 when S2 is pressed.

Infroduction to Movement and Its Mechanisms.

The technique used is fo combine several Path Finderand Path Finder Tank blocks.

By using the Path Finder or Path Finder Tank block. the robot will move autonomously following the black or white line uniil it
finds an intersection and then the robot will furn towards the specified infersection.

To get the first hidden freasure. the robot moves using the Path Finder until it finds a left intersection and furns to the left. Then.
the robot continues moving using the Path Finder until it finds a right infersection and furns fo the right for the second hidden
treasure. Next. the robot confinues moving using the Path Finderuntil it finds a 3-way junction and turns left for the third hidden
treasure. After that. fo get the fourth haunted freasure the robot needs to use the Path Finder Tank until it meefs the left
infersection and turn left and finally fo get the last haunted treasute the robot needs fo use the Path Finder Tank until it finds
the right intersection and turns right.
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Here is a skefch of the movement of the robot searching for hidden treasures by going through different intersections to
complete the fask.

i) The robot moves from the starting point fo find the leff junction and furmns using the Path Finderto the left to pick
up the first hidden treasure.

86
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The robot moves to find the right junction and turns using the Path Finderround to the right fo pick up the
second hidden freasure.

The robot moves 1o find the 3-way intersection and turns using the Path Finderto the left to pick up the third
hidden freasure.
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iv)
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M'RROBOTIR

The robot moves again o find the left junction and tums using the Path Finder Tankto the left to pick up the
fourth hidden treasure.

The robot continues o move looking for the right junction and turns using the Path Finder Tankfo the right to
take the last hidden freasure and then stops.
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Step by Step Block Arrangement:
| Step 1 | Set up an automatic calibration block arrangemert.
: : The left wheel furns The right wheel furns
When Mikrobotik starts forward Left wheel speed backward Right wheel speed

- Tank Turn -- Wheel Left Forward v Speed (0 ~ 255) @ -- Wheel Right Backward ¥ Speed (0 ~ 255)

- Robot Prepare |

T Mikrobotik perform the calibration process while moving for a few seconds.
- Calibrate Sensor

Mikrobotik stop for 1 second.
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| Step 2 | Combine the After Mikrobotik starts block with the repeat untilblock. After that, add the Path Finder
block and set it (Junetion — Left: Action — “Turn Left. Speed — 60" Turn Speed — 200 Junction Speed
~ 200 Forward Delay — 400" and Turn Petiod - 400°).

el it

Bk A1 LEDY — i frve] (D)

-
P Finclar — Linee Forman Back v Jusetion Lol v Asion Tum Lefi e L Sped e255) EE) Sight Spsaeet 10255 {80 Toen Spaset i0-255) @) Surnpips Pore D100 @5 ko inuooe1) @) et g0 1) T Serser Thesshedel (01000 ) Rursesion Spael @) Forwerd Dy (S0} Turm Puricxt s {00000 (D)

| Step 3 | Add a new Path Findeer block and set the value o (unction — Right Action — “Turm Right: Speed —
60’ Turm Speed - 200 Junction Speed — 50° Forward Delay — 0"and Turn Period — 600").

et il

Bk 1 LED — T (e, D)

Pash Friclar — L Fiornal Black » Rumction Laft v Acion Tum Lefl o« La Spaset (0-255) () Mighht Speet 10255 () Tuen Spesact m-255) ) Mgl Pore 01000 (DD e o1y (D wtme-1) () Sarer Thessthedet (- 1000 () Aorsction Syt () Ferweire Doy () Turm Parieat s 010000 D)
P Firclar — Lir Fioal Black = husetion Fight = Action Tuen Fight = La Spesset [0-255) i) Righe Sposset 10-255) WY Tiorn Spaset 0255 AEEED) Ryl P (0~9000 RN e 00017 TN et et (TN Srmscw Thisihek 10000 (D) huretion Spaset D) Fesvearct Dy i) Tiomn Pric s 0100000 {EED)

o1
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| Step 4 | Add a new Path Finder block and set the value to (unction — Middlle” Action — Turn Left;
Speed - B0 Tum Speed - 200 Junction Speed — 100 Forward Delay — 250 and Turn Period -
3007).

it urtd
Elink Al LED— Tirnsa (rre) (00

Pah Firclar — Linw Forrmat Back v Rusction Left e Acion Toms Lt v L Spesd (3255 (G5) Right Spmeed 10255 () Tuen Spase! 0-255) (EE0) Ramplip Pare 1003 (I K 000~ 1) (EEED Wil a0 1) (] Swrsor Thssbe (- 1000) ) Aunction Spsec (D) Forward Dy () Turm Pasicnd ms {1 0000 (D
P Fircllr — Lina Fewrnas Black = Jusefion Fight » Action T Fight » L Speel {0-255) iED) Rigght Sprese (0255 ED) Tiorn Spssed (00-255) MEER) Rasrpilip Pame [0-< 5000 DD i o000t AR el 001} (D) Serview Thasbed et 0000 D) Murection Spwset ER) Fowsarel Dday ) Tooen Puaricel me 1000y (EED)
P Frutr — Linw Foernat Blick »  husetion Midkdle v etion Tum il v L Spesed (1-255) () Right Speet 100-255) (D) Turm Spsmeel 0255 S50 Rarvpstop Pare 0100y (D) v 00 1) S et 0001 (D St Thossshiel 01 000 () b Sgmmae (ER) Frovmaiaret Dy {5 Tooem Prorit e -1 0000 EE)

| Step 5 | Add a Path Finder Tank block and set the value to (Junction — Left; Action — Turn Lef¥:
Speed - 70" Turn Speed - 100" Junction Speed — 100" Forward Delay — 350 and Min Turn Period
- 200").

P Ftar — LinaFormat Black v Rusetion Laftw Asion Tum lefe L Speut (355 {GE) Might Spsseet 10-255) i) Tuen Spes 0-255) EEE) Murmpbips Pare: 10100y (RN K iru00= 1) (EEEED et en0ee1) () Sarsicr Thrashoe (0 10003 (D) Mursesion Syt ) Fewwardt Dy () Turm Parient e 01 000N (EIE)
P Firclar — Lin Fermrial Black » Rsefion Fight = Action Tuen Fight = L Spaseel [0-255) ) Right Spoasel (0-255) () T Spaset i0-255) 4EEED) Rasrpelip Pase 09000 @) K L0017 D Kl et BN Sarvicw Thrushusk 10-1000) () Auretion Spesed () Fomwared Dukey WY Toorn Paricel s i0-10000y (GED)
Fah Firclar — Linw Format Black = Rsction Mide v Action Tum el = Ll Soesed (0-255) () Right Spesd f-255) (G0N Turm Spssed {0255 (EEE) Ruerpalip Pare 0 001 IER) Wi 0007 (EEEEN i btiet) (N Sersior Thoshedel 01000 () hencsicen Spumec JERY Forward Dulay () Tisrm Pasicel s {10008y (EED)
P, Frolir Tk - Livws Pl Black + b Ll ® Aoy Tism L ®  Lisht Syt {0255 ) gt Syt (0--255) (D) Tioor St - 2525) QDN Rl P 0500 TR it ) RN 0t prunciety (D S bt 020y DD Musction St RN vt ki WEETDD Wit Taser Pt e (10000, ()
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| Step 6 | Add a new Path Finder Tank block and set the value to (Junction — Right: Action — Turn Right
Speed - 40’ Turm Speed - 100 Junction Speed — 100° Forward Delay — 150 and Min Turn Period
- 50"

Bl Al LED) — Tirrsa v ()

Pty Frulir — Lif Pl Black » Jusetfion Laft v Acsion Tum Laf v L Speed 255) (G Sight Spise 0-255) {0 Tom Spsiset (0-255) (ETE) Muarmpdips P 01 00 D s 001} R kel 1) () Seorsicwr Thoswabieel (0 000 HERD rmcminn Syl (RN Fervnre Dy (EETR) T Pt s [0~ 0000 ()
Pash Firclar — Ling Formal Black = hetion Fight = Action TuenFight's Lo Speeel 0-255) D) Mgt Speset (0-255) (EIN Turn Speset (0255 @) Rasryalip Pame 09000 AEEN Kcp iu00-1) RN ket o) () Seree Thrusheid 01000 (ED) furetion Speet ) Fward Delay i) Tum Paricel s 010000 (G5
Pushs Firclar — Lina Formas Back v Juction hiddle »  Acsion Tum bufi»  Lulh Spesel f1-25) () Right Spamed 055] () Turm Spssed {0255 (SR Rarrl P 1008 TSR i 000 1) (IR i 0000 ) (RN Saros Thowsbocil 0t 20 () vt Spomact (TER) Forward Dy (S Tism Paricet s ity €5
P P Tk L Format Black + Jurwtion b+ Action T Lt = Laft Speeec 0-255) AD) Pighe S f0--255) A Tis Spane 2551 IR aerpilp P 0500 D) e ] (D e ity D S Thomshuok {01108 ) Aurction Spme ) Formand Duday BN Wi Tutr Paiad ms 01002001 (EED)
Pasth Frobir Tk~ Lis Fermaal Black » bowion Bight v Aetion Tum Right = Laft Spee (0 255) () Mighe Spt 00-255) (D) o Syt 1--255) RN Rsrvelps P 01000 4R w0 1) (D) st et (D S Thusbiiet 50000 () Jurnosion Spmae () Frorviret Dy (ERD i Tums Purient s 0100008 (D)

| Step 7 | After uploading the code. furn on the Mikrobotik switch and perform the calibration process. After
that, Mikrobotik will move to find the designated infersection and make a circle until it finds the hidden
freasure.
- 93
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Challenge!!
Get all five hidden treasures and stop af finish.

Start and finish

94
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Objective 11: Recycling Material Separation.

This objective focuses on the effort of material separation for recycling using robots. To aid in recyeling efforts, we can employ
robofs fo move recyclable ohjects from one location 1o a specific designated area. For this purpose. the robot utilizes a gripper
tool fo grasp the recyclable object. then the robot moves from one location o the designated area. and finally releases the object.

D— 6N\ N
i & f

Start

'. -l | ,_!I
[ —
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Infroduction Yo Single Gripper and Its Mechanism

Servo

Gripper Hand

96

The single gripper is used in Mikrobafik fo grasp ohjects and move (drag) them fo the desired
location. The single gripper consists of one servo mator and one mechanical gripper hand.

The single gripper is mounted on Mikrobofik using screws and nuts, while the servo motor wire
is connected fo the existing servo pot pins labelled "P1" or "P2" on Mikrobotik.

The width of the gripper hand's opening can be adjusted by sefting the servo motor's angle. A
larger servo angle results in a smaller gripper hand opening. Typically. when the servo motor
angle is set fo 0 degrees, the gripper hand is in its widest position. When the servo motor angle
is sef o 180 degrees, the gripper hand is in ifs smallest or fully closed position.

:—%P Mc © 2024 Copyright Micro Concept Tech Version 1.4
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Installation of the Single Gripper on the robot
Servo Motor
(Gripper Width Angle)

\

Pot Pin P1 or P2

Brown- GND
Red - VCC
Yellow -7
© 2024 Copyright Micro Concept Tech Version 1.4 :.-%P M
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Here is the sequence of steps for installing a Single Gripper-on Mikrobotik:

1- Loosen the serews and nuts on the Single Grippers. There are two serew holes for the Single Grippers under the
Mikrobotik robot. Insert the serews and nuts. then tighten them.

98

:_%P Mc © 2024 Copyright Micro Concept Tech Version 1.4
MICRO CONCEPT TECH



M'RROBOTIR

2- Ensure the position of the Single Gripper after installation is like this.

© 2024 Copyright Micro Concept Tech Version 1.4 :.-%P Mc
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Arrange Strafegy and Movement Technidues.

The technique used is by combining several blocks: Path Finder. Gripper Servo Port and Turn at Centre

Using the Path Finder block. the robot will autonomously move following black or white lines unfil it encounters the first object
(green).

To obtain the first object (green). the robot will grasp it using the Grigper Servo Portblock: Then, the robot will rotate using the
Turn at Centre block and continue its movement using several Path Finder blocks until it reaches a left-tight junction in a
desighafed area. It will stop fo place the object into the designated area using the Gripper Setvo Port

Next. the robot will rotate using the 7urm af Centre block and continue its movement using several Path Finder blocks until it
reaches a leff-right junction in the designated area. It will sfop fo pick up the second object (red) using the Grjpper Servo Port

Afterward. the robot will rotate using the 7urn af Centre block and move using several Path Finder blocks until if reaches a left-
right junction in the designated area. It will then place the second object into the designated area using the Grjpper Servo Port

100
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Here is a provided skefeh of the robot's movements for individually picking up objects and arranging them in designated
spaces.

i) Using the Path Finder block. the robot moves from the starting point unfil it reaches a left-right junction and sfops. Then.
the robot grasps the first ohject (green) using the Gripper Servo Port block (Bripper) with a large angle setting (small
gripper opening).

—

i ) Ay

Start
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M'RROBOTIR

The robot rotates fo face the opposite direction using the 7urm af Centre block. Then. the robot moves using the Path
Finder block until it reaches a right junction and furms to the right. Subsequently. the robot moves using the Path Finder
block until it reaches a left-right junction and turns to the right. After that. the robat moves using the Patth Finder block
until it reaches a left-right junction and stops. Finally. it releases the second object (red) info a designated space using
the Gripper Servo Portblock with a small angle sefting (large gripper opening).

:—%P Mc © 2024 Copyright Micro Concept Tech Version 1.4
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ii) After releasing the first object. the robof rofates o face the opposite direction using the 7urm af Centre block: Then. the
robot moves using the Path Finder block until it reaches a left-right junction and turns to the right. After that. the robot
moves using the Path Finder block unfil it reaches a right junction and tutns fo the right. then stops. Next. the robot
arasps the second object (red) using the Gripper Servo Port block (Cripper) with a large angle setting (small gripper

opening).
L — N\
i &b B
[ ~
103
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v) The robot rotates fo face the opposite direction using the 7urn af Centre block. Then. the robot moves using the Parh
Findler block until it reaches a left junction and furns to the left. Subsequently. the robot moves using the Path Finder
block until it reaches another left junction and turns left again. After that. the robot moves using the Path Finder block
until it reaches a left-right junction and stops. Finally. it releases the second object (red) info a designated space using
the Gripper Servo Portblock with a small angle sefting (large gripper opening).

i

G i

——

L
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Step by Step block arrangemerit:
| Step 1 | Connect the wire of the single gribperservo mafor to the pof labelled P1 o P2.
| Step 2 | Prepare the blocks arrangement for automatic calibration.

Forcehod T com‘rol. the angle of
On/OfF gripper

Pot Pin P1 /
p2

Robot Prepare
- Gripper Servo Port D7 v Force Hold Off v Gripper Angle o Pause Time o
Tank Turn -- Wheel Left Forward » Speed (0 ~ 255) @) - Wheel Right Backward v Speed (0 ~ 255) @)

repeat

Calibrate Sensor Mikrobotik performs calibration while moving for a certain duration.

Mikrobotik stop

105
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| Step 3 | Combine the Affer MMikropotik starts block with the repeat until block and add a wait 1 second block

After Mikrobotik starts
repeat until -~ User Button — Button #S1 »

- Blink All LED - Time (ms) )

wait o seconds

Add a Path Finder block and configure it with the following seftings (Juetion — Middle . Action — Stop
Speed — 50 Turn Speed — 50 Junction Speed — 50" Forward Delay — 0" dan Turn Petiod — 0).
Then. add a Gripper block and configure it with these settings (8rjpper Servo Port — D7 Force hold -
On’ Gripper Angle — 133 Pause — 07 Finally. include a 7urm At Centre block with these seffings
(Direction Turn — Left. Speed — 50" MinTurn Period - '600°)

Path Finder — Lne Format Black * Junction Midche » Action Stop #  LeftSpeed (0-255) () Right Speed (0-255) (D) Turn Speed 0-255) () Rampup pee p-100) (D) K .20-1) (R cd o00-1) (D sensor Tiveshold 0-1000) () runction speet () Foruard Delay () Tum pesiod ms o~ 10000) ()
Gripper Servo Port 07 v Force Hold On v Gripper Angle ({EE) Pase e )
Tum At Centre — Lne Format Black » Divcton Tum Left v Speed (0-253) () Semsor Theshold -1000) () M Turm Period s 0-100m) ()
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Add a Path Finder block and configure it with the following seftings (Junetion — [Right” Middle .
WMiddle] Action — ["Turn Right” Turn Right “Stgp’] Speed - [100: 100" 507 Turm Speed - [100"
100: 507] Junction Speed - 1100 100 507] Forward Delay - [50° 50" 07/ dan Turn Petiod -
[600° 6007 0]). Then. add a Grjpperblock and configure it with these seftings (Grjpper Servo Port
~ D7, Force hold — “OFF. Gripper Angle — 20 Pause — 500’), Finally. include a 7urn At Centre block

with these seftings Direction Turn — Left. Speed — 50" NMinTurn Period - “300°)

i . rippe:
Tumn At Centre — Line Format Black = Direction Tum Left v Speed (0~255) {Ef)) Sensor Threshold (9-1000) @€E)) Min Turn Period ms (0-1000) €}

107
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Add 3 Path Finder blocks and configure them in the following sequence (Juetion — [Mliddle’ Right:
Middle ] Action — ["Turn Right Turm Right. Stop’] Speed - [100: 100. 501 Turm Speed - [100:.
100 507] Junction Speed — 1100 100 507] Forward Delay - [50° 507 077 dan Turn Period -
[600° 600" 0J). Add a Gripperblock and configure if with the following seffings (8ripper Servo Port
~ D7, Force hold - 'On’ Gripper Angle — 133’ Pause — 07) Then. add a Turn At Centre block with the
following settings (Direction Turn - Left: Speed — 50" MinTurn Petiod — “300)

User Button — Button #S1 v

Blink AllLED — Time (me) @)

wait (fJ) seconds
Path Finder -- Line Format Black v Junction Middle v Action Stop v Left Speed (0-255) () Right Speed (0~255) () Tum Speed (0~255) () RampUp Perc (9-100) ) kp ©0.00~1) (B Kd ©.00-1) (EEY Sensor Threshold (0~1000) XY Junction Speed () Forward Delay () Tum Period ms (0-10000)
Gripper Servo Port DT v ForceHold Onv Gripper Angle Pause Time ()
* Tum At Centre — Line Format Black v Direction Tum Left v Speed (0~255) ) Sensor Threshold (0~1000) ) Min Tur Period ms (0~ 1000) (2
Path Finder — Line Format Black v Junction Rightw Action Tum Rightw LeftSpeed (0~255) Right Speed (0~255) () Tum Speed (0-255) () RampUp Perc (0~100) Kp (0:00~ Kd (0.00~1) Sensor Thresheld (0~1000) (€T Junction Speed Forward Delay () Turn Period ms (0~10000) (ET)
Path Finder — Line Format Black * Junction Middle » Action Tum Right v Left Speed (0-255) Right Speed (0-255) (D) Turn Speed (0-255) RampUp Perc (0~100) (0.00~1) Kd (0.00~1) Y Sensor Threshold (0~1000) §E) Junction Speed Forward Delay @) Turn Period ms (0-10000) )

Path Finder - Line Format Black v Junction Middle v Action Stop v Lsft Speed (0-255) () Right Speed (0--255) () Tum Speed (0~255) (@) RampUp Pere (0-100) GER) Kp (0. ©00-7) (EE) Sensor Threshold (0-1000) (ER) Junction speed () Forviard alay ) Tumn Period ms (0~10000) ()

Gripper Servo Port D7 v Force Hold Off v Gripper Angle (EJJ) Pause Time

Tum At Centre -- Line Format Black v Direction Tumn | Left v Speed (0~255) {EE) Sensor Threshald (0~1000) €} Min Tur Period ms (0~1000) EX)
-+ Path Finder — Line Format Black v Junction Middle » Action Tum Right » Left Speed (0~255) Right Speed (0~255) Turn Speed (0-255) RampUp Pere (0~100) ©.00~1) (CEE Kd (0.00~1) D Sensor Threshold (01000} €T Junction Speed T Fonvard Delay @) Tum Period ms (0~10000) ()
- Path Finder — Line Format Black » Junction Right= Action Tum Right » Left Speed (0~255 ight Speed (0~255) (T Tum Speed (0~255) ) RampUp Perc (0~100) T Kp (0:00~ Kd (0.00~1) Sensor Thrashold (0~1000) Junction Speed Forvard Delay {8 Tum Period
+ Path Finder — Line Format Black v Junction Middle v Action Stop v Left Speed (0~255) {GI) Right Speed (0~255) () Tum Speed (0-255) ) RampUp Pere (0~100) TP Kp (0.00~1) Kd (0.00~1) ssor Threshold (0~1000) @) Junction Speed () Forward Delay @) Tur Period ms (0~10000) (E])

Gripper Servo Port D7 v Force Hold On»  Gripper Angle Pause Time ()

Turn At Centre - Line Format Black v Dirsction Tum Lsft v Spaed (0~255) {0 Sensor Thrashold (0-1000) @) Min Turn Period ms (0~1000)
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[Step7 | Add 4 Path Finder blocks in the following seduence (Junetion — [Left: Middle: Left: Middle] Action
= [Tumn Left. ‘Stop’ “Turn Left ‘Stop’] Speed - [100: 100 501 Turn Speed - ['100: 100. 501
Junction Speed - 1100 100 100° 507] Forward Delay — [50. 50’ 50 07]dan Turn Petiod =
[550: 0. 6007 07). Next. add a Grjpper block and configure it with the following seffings (Grjpper
Servo Port — D7, Force hold — ‘OFF. Gripper Angle — 20 Pause — 550°)

After Mikroboris starts

repeat undil

Path Finder — Line Format  Black » Junction Middle v Action Stopv LeftSpeed (0~255) @) Right Speed (0~255) () Tum Speed (0-255) () Rampup P 100) Kp (0.00~1) Y kd (0.00~1) EEY Sensor Threshold (0~1000) (R Junction Speed () Forward Dalay @) Tum Pericd ms (0~10000) (E])
Gripper ServaPort D7 v ForceHold On v Gripper Angle Pause Time ()

Turn At Centre - Line Format Black v  Direction Tum  Left v Speed (0-255) () Sensor Threshold (0~1000) ¢} Min Tum Period ms (0-1000) (G
bath Finder — Line Format Black = Junction Bight v Action Tum Right v LoftSpoed (0-255) () Right Speed (0-255) D) Tum Speed (0-25%) (R RormpUp Perc (0-100) (T kp 00-1) (@) e 1000-1) (Y Sensor Threshald (0~ 1000) () Junction Specd (Y Forward Delay (G Turn Period ms (0-10000) (D)
st Findar  Line Format Black = Juncton Middle v Action Tum Right v Left Spesel(0-255) (L) Right Speed (0~255) (G Turn Spese (0-255) D) RampUp Pere (0-100) D) ¥ (5.00-1) (I Kd 10.00-1) (D Sensor Trveshold (0-1000) () Junction Spoed DD Forward Delay @) Tur Period ms (0-10000) (TR

Path Finder - Line Format Black » Junction Middle v Action Stop »  Left Speed (0~255) () Right Speed (0255 @) Tum Speed (0~255) @) RampUp Perc (0~100) ) Kp 0.00~1) EETE) ¥ 0.00~7; (Y Sensor Threshold (0-1000) @I Junction Speed (Y Forward Delay () Tum Period ms (0-~10000) )
Gripper Seva Port D7 » ForceHold Off » Gripper Angle I Pause Time (@)

~ Tum At Centre — Line Format Black v Direction Tumn  Left v Speed (0~255) @) Sansor Threshold (0~1000) viin Turn Period ms (0-1000) ()
Path Finder — Line Format Black » Junction Middle v Action Tum Right v Left Speed (0~255) Right Speed (0~255) Turn Speed (0-255) RampUp Perc (0~100) D) Kkp (0.00~1) (EED Kd (0.00~1) Y Sensar Thrashold (0~1000) Y Junction Speed Forward Delay () Tur Pariod ms (0~10000)
Path Finder - Lina Format Black  Junction Right »  Action | Tum Right v Lsft Spaed ight Spesd (0-255) () Tum Spaed (0-255) IED) Rampup Perc 0~ 100) (D) Kp ©o0~1) Y d ©00~1) EEY Sensor Thrashold (0-~1000) (Y Junction Speed Forward Delay () Tur Period ms (o--10000) (EEY

Path Finder — Line Format Black = Junction Middle v Action Stopv Left Speed (0~255) () Right Speed (0~255) () Tum Speed (0~255) (&) RampUp Perc (0~100) (E) Kp (0.00~1) EEEY kd (0.00~1) (Y Sensor Threshold (0~1000) (EX) Junction Speed E) Forward Delay ()} Tum Period ms (0~10000) )
* Gripper Servo Port D7 + Force Hold ©n v Gripper Angl Pause Time )

* Tum At Centre - Ling Format Black v Direction Tum  Left v Speed (0-255) {€8) Sansor Threshold (0~-1000) R} Min Turn Period ms (0~1000) )

+ Path Finder — Line Format Black v Junction Left v Action Tum leftv Left Speed (0~255) @JZ0) Right Speed (0~255) (I8 Tum Speed (0-255) amplUp Perc (0~100) (D) kp (0.00-1) @ED Kd (0.00~1} @ Sensor Threshold (0~1000) §EE) Junction Speed Forward Delay (i) Turn Period ms 550
Path Finder — Lina Format | Black » Junction Middle v Action Stop v Left Speed (0~255) Right Speed (0~255) IR} Tum Speed (0 RampUp Perc (0-100) @I kp (0.00~1) (EED Kd (0.00-1) B Sensor Threshold (0~1000) ) Junction Spaed Forward Delay () Turn Period ms (0~10000) @)
Path Findar -- Lina Format Black » Junction Laft v Action Tum Leftw LeftSpaed (0~255) Right Speed (0~255) (I8 Turn speed (0-255) smpup Pere (0~700) IR Kp (0.00-1) Kd (0.00~1) sor Thrashold (0~1000) §E) Junetion Spaed Forward Delay () Turn Pericd ms (0~10000)

Path Finder - Line Format. Black = Junction Middle v Action Stop v Lsft Speed (0-255) (D) Right Speed (0-255) ) Tum Speed (0-255) () RampUp Perc (0-100) €IE) ke 0.00-1) Kd (£.00~1) Sensor Threshold (0~1000) €Z) Junction Speed () Fonvard Delay () Tum Period ms (0~10000) )
* Gripper Sevo Port D7 = ForceHold Off » Gripper Angle €T Pause Time )
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M'RROBOTIR

Exira Information

Force Hold (Daya Cengkaman)

- When the force hold is turned on (ON). the gripper will maintain its gripper width angle and prevent if from being
changed.

- When the force hold is turned off (OFF). the gripper will no longer maintain its grippet width angle. and it can be
adjusted freely.

Pause Time (Tempoh Jeda)

- The pause time funcfion can only be used when the force hold is turned off (OFF).
- The pause fime function is used fo acfivate the force hold for a specified duration. Once the pause fime expires, the
force hold will be furned off.
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Challenge!!

M'RROBOTIR

Move recyclable objects from one location to a specific designated area.
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M/'KROBOTIK
Ohjective 12: Efficient Space Storage

Sometimes, we need fo arrange a large number of objects in a sequential manner to fully utilise space. This is where a dual
servo gripper comes info play. Just as its hame suggests. it is equipped with two servo motors.

/

—

Start
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M'RROBOTIR

Infroduction Yo Dual Bripper and Tts Mechanism

Servo

The first servo motor is used to control the gripper's width. while the second servo
mofor is used To confrol the gripper's lifting angle. Therefore. when installed on
Mikrobotik. the robot will be able fo grasp and lift objects. The servo wires are
connected 1o the existing servo header pins labelled "P1" and "P2"

Gripper Hand

113
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M'RROBOTIR

Installation of Dual Grippers on the robot

Servo Motor P1 Servo Motor P2
(Gripper width angle) (Gripper elevation angle)

Paot Pin P2
(Servo 2)

Pot Pin P1
(Servo 1)

Brown — GND Brown — GND
Red - VCC » Red - VCC
Yellow - 7 Yellow - 8
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=00 © 2024 Copyright Micro Concept Tech Version 1.4
—a*] .
MICRO CONCEPT TECH



M’KROBOTIK
Here is the sequence of steps for installing a Dual Gripper on Mikrobotik:

1-  Loosen the screws and nuts on the Dual Gripper- Below the Mikrobotik robot, there are two screw holes for the Dual
Gripper: Insert the screws and nuts, then fighten them.

© 2024 Copyright Micro Concept Tech Version 1.4 :.-%P Mc
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M'RROBOTIR

2- Ensure the position of the Dual Grjpper after installation is like this.
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M’'KROBOTIR
Arrange Strafegy and Movement Technidues.

The technique used involves combining several blocks. including Path Finder. Line Tracer Time. Gripper Servo Port. and Turn at
Centre.

By using the Path Finder and Line Tracer Time blocks. the robot will autonomously move along black or white lines unfil it
encounters the first object.

To obfain the first object (green). the robot will grasp it using the Gripper Servo Port block. Then. the robot will rotate using the
Tutn at Centre block and continue ifs movemert using the Path Finder block unfil it reaches a leff junction. where the robot will
turn left. Subsequently. the robot will keep moving using the Path Finder block unfil it encounters a left-right junction. at which
point the robot will furn left. Next. the robot will continue its movement using the Path Finder block until it reaches a dead-end
and sfops To place the object info a designated space using the Gripper Servo Port block. Following this. the robot will rotate using
the Turn af Centre block and continue its movement using several Path Finder blocks until it encounters a left-right junction. The
robot will then turn left and move using Line Tracer Time Yo pick up the second object (red) using the Gripper Setvo Port block.
After that, the robot will rotate using the 7urn af Centre block and move using several Path Finder blocks until if reaches a right
_junction and then a right-left junction. The robot will furmn right.

Subsedquently. the robot will pick up the object using the Gripper Servo Port block and move using the Path Finder block until it
reaches a dead-end. where it will sfop o place the second object (red) seduentially info a designated space using e Gripper
Setvo Port block. Finally, the robot will rotate using the 7urn at Centre block and move using the Path Finder block unfil it
encounters a leff-right junction and stops.
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M'RROBOTIR

Here is a provided skefch of the robot's movements for individually picking up objects and arranging them sequentially in the
same space

i) Using the Path Finder block. the robot moves from the starfing point until it reaches a left-right junction and turns left.
Then. the robot moves using the Path Finder block and encounters a right junction. where it turns right. Afferward. it
uses the Line Tracer Time block and grasps the first object (green) using the Grjpper Servo Portblock (Bripper) with a
large angle sefting (small gripper opening).

v

Ila

—

Start
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M'RROBOTIR

il The robot rofafes fo face the opposite direction using the 7urm at Cenfre block. Then. the robot moves using the Path
Finder block until it reaches a left junction and furmns left. Next. the robot moves using the Path Finger block until it
encounters a left-right junction. where it tutns left. Affer that. the robot moves using the Path Finder block until it
reaches a dead-end and sfops. If then releases the first ohbject (green) info a designated space using e Gripper
Servo Portblock with a small angle setting (large gripper opening).
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M'RROBOTIR

ii) After releasing the first object (green). the robot rotates to face the opposite direction using the 7urn af Centre block.
Then. the robot moves using the Path Finder block until it reaches a left-right junction and furmns left. Subsequently. the
robot continues fo move using the Path Finder block until it encounters a left junction, where it turns left. Next. it uses

the Line Tracer Time block and grasps the second object (red) using the Grjpper Servo Portblock (Brjpper) with a large
angle sefting (small gripper opening).

120
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M'RROBOTIR

iv) The robot rotates fo face the opposite direction using the 7urn af Centre block: Then, the robot moves using e Path
Finder block unfil if reaches a right junction and turns right. Next. the robot continues to move using the Path Finder
block until it encounters a left-right junction. where it furns right and stops. If then lifts the second object (red) using
the Gripper Servo Portblock with a large angle setting (hand height). Afterward, the robot moves using the Path Finder
block and proceeds fo a dead-end junction where it sfops. Following this. the robot sequentially places and releases the
second ohject (red) info a designated space using the Grjpper Servo Port block with both a large angle setting (hand
height) and a small angle sefting (larde gripper opening).

vd
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M'RROBOTIR

The robot rotafes to face the opposite direction using the 7ur af Centre block and moves using the Path Finder block
until if reaches a left-right junction and then stops.
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M/RROBOTIK

Step by Step block arrangement:
| Stepl | Connect the wire of the servo moforto the pot labelled P1 and P2.
| Step 2 | Prepare the blocks arrangement for automatic calibration.

To control the angle of

. PdPnPL/ Fogciggcld aripper Gripper liff angle
n

P2

- Robot Prepare
- Gripper Servo Port D7 * Force Hold Off #  Gripper Angle o Prase Time @
Gripper Servo Port D8 * Force Hold Off *+  Gripper Angle @ Pause Time '@

Tank Turn -- Wheel Left Forward * Speed (0 ~ 255) @ -- Wheel Right Backward + 5Speed (0 ~ 255) @

Mikrobotik performs calibration while moving for a certain duration.
Calibrate Sensor

Mikrobotik stop

© 2024 C ht M C t Tech Vi 1.4
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M/KROBOTIK

Step 3 ‘ Combine the Affer Mikrobotik starts block with a repeat untilblock. and insert a wait 0.7 seconds block
within the repeat unfi/block.

After Mikrobotik starts

repeat until - User Button -- Button #S1 »

- Blink All LED - Time (ms) ()

wait @ seconds

124
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M'RROBOTIR

| Step 4 | Add 2 Path Finder blocks and set the values as follows (Juetion — [Middle’ Right] Action — [Tum
Left: Turn Right ] Speed - [100° 100°] Turn Speed - ['100 1007] Junction Speed - [100° 1007]
Forward Delay — [70". “707] dan Turn Petiod — [550. "400 7 ). Next. add a Line Tracer Time block
and configure it with the following values (Speed — 50", Turn Speed — “50". Time Period — "1100).
Then. include a Grjpperblock with these seftings (Gripper Servo Port — D7, Foree hold - On’. Gripper
Angle - ‘95" Pause - 07) Finally. add a 7urn At Centre block with the following parameters (Direction
Turn — Left. Speed - ‘80° MinTurm Petiod — 600°)

repeatuntil . User Button — Button #51 ¥

- Blink All LED -~ Time (ms) €T}

_ Path Finder — Line Format Black » Junction Middlew Action TumlLeftw Left Speed (0-2 Right Speed (0~255) () Tum Speed (0-255) RampUp Perc (0~100) kp (0.00-1) (T Kd (000~ 1) (G Sensor Threshold (0~1000) (ERY Junction Speed Forward Delay () Tum Period ms (0~10000)
ormat Black® Junction Rights Action TumRight» Left Speed (0~255) Right Spevd (0-~255) ) Turn speed (0~255) (TN Rampup Perc (0~100) Y Kp (0.00~1) (ETEY Ka (0.00~1) ED Sensor Threshold (0~1000) (Y Junction Spesd (RN Forward Delsy () Tum Period ms (0~10000) XY
Black v Left Speed (0~255) () Right Speed (0~255) ) Tum Speed (0-255) D) RampUP Perc (0-100) I Kp (0.00~1) (EXED Kd (0.00-1) EE) Sensor Threshold (0~1000) €T Time Period ms (0~10000) R

rn Left v Speed (0~255) () Sensor Threshold (0~1000) () Min Tum Period ms (0~1000) (CEE)
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M’KROBOTIR

| Step 5 | Add 3 Path Finder blocks and set the values in the following order (Juefion — [Left. TMiddle:
DeadEnd] Action - [Turn Left. Tum Left. ‘Stop’] Speed - [100° 100" 707] Turn Speed - [100"
100 707] Junction Speed - 1100 100" 707] Forward Delay — [707 70" 0] dan Turn Petiod -
[400: 700 0]). Then. add 2 Grjpperblocks and configure them with the following values (Gripper
Setvo Port - [D7", ‘D8] Force hold — [OFF. ‘OFF]. Gripper Angle — [0’ 1067] Pause - [0’ 5007))
Finally. include a 7urn At Centre block with these settings (Direction Turm - Left. Speed — 80
MinTurn Petiod — 600°)

After Mikrobotik starts

repeat until User Button - Button #51 v

- Blink AllLED — Time (ms) ()

wait (G seconds
Path Finder - Line Format Black v Junction Middle » Action | Tum Left v  Left Speed (0~255) (D) Right Speed (0~255) () Tum Speed (0-255) (I RampUp Perc (0~100) Kp (0:00~1) (T Kd (0.00-1) (Y sensor Threshold (0~1000) (ER) Junction Speec ER) Forward Delay () Tum Pericd ms (0~10000) (ET)
Right v Action Turn Right v  Left Speed (0~255) (i) Right Speed (0~255) T Turn Speed (0~255) () RampUp Pere (0-100) {IER) kp (0.00-1) kd (0.00~1) (GE) Sensor Threshold (0-1000) X)) Junction Speed Forward Delay @) Tum Period ms (0~10000) ()
L L Left Speed (0~255) @ Right Speed (0--255) @ Tum Speed (0~255) @ RampUp Perc (0~100) @ Kp (0.08~1) @ Kd (0.00~1) @ Sensor Thresheld (0~1000) @ Time Period ms (0~10600) @
Gripper Sarvo Port D7 v Fores Hold On'v Gripper Angle ) Pause Time ()

Line Format Black » Direction Turn Left v Speed (0--255) @ Sensor Threshold (0~1000) () Min Tum Period ms (61000} ()
Black Junction Leftv Action Tumleftv LeftSpeed (0-255) (ER) Right Speed (0~255) () Turn Speed (0-255) ER) RampUp Perc (0~100) T Kp (0.00-1) (@ Kd (0.00-1) Sensor Threshold (0~1000) () Junction Speed () Forward Deltay ) Turn Period ms (0~10000) ()
-255) Right Speed (0~255) Tum Speed (0--255) (ER) RampUp Perc (0~100) Kp (0.00-1) Kd (0.00~1) (@) Sensor Threshold (0~1000) @G Junction Speed Forward Delay (Ef) Tum Period ms (0~10000)

Gripper Servo Port D8 Force Hold Off v Gripper Angle €[ P:

- Tum At Centre - Line Format Black » Direction Turn Left v Speed (0-255) () Sensor Threshold (0~1000) @) Min Tum Period ms (6-1000) (G
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M'RROBOTIR

| Step 6 | Add 2 Path Finder blocks and set the values in the following sequence (Juefion — [Middle’ Left']
Action — ["Turn Left. Turn Left’] Speed - [1007 1007 Turn Speed - [100° 10077 Junction Speed
- [100: 1007] Forward Delay — [707 ‘70T dan Turn Period - [600: 4007]). Add a Line Tracer
Time block and sef the values as follows (Speed - 50: Turm Speed - 50:. Time Period - ‘3507 Add
a Grjpperblock and configure it with the following values (Gripper Servo Port - D7 Force hold - On';
Gripper Angle — 100 Pause - 07) followed by a Turn At Centreblock. (Direction Turn — Left: Speed
- 80" MinTurm Petiod - 800°)

Aftar Mikrobotik starts

repeat until User Button - Button #51 v

Blink Al LED - Time (ms) €8

wait () seconds

Path Finder — Line Format  Black v Junction Middle » Action TumnLeft v Left Speed (0~255) (E) Right Speed (0~255) (IT) Tum Speed (0-255) (X)) RampUp Perc (0~100) I Kp (0.00-1) (EEEY Kd (0.00-1) (D Sensor Thresheld (0--1000) EE) Junction Speed JED Forward Delay () Tum Periad ms (0-10000) )
Path Finder — Line Format Black v Junction Right v Action Turn Right v Left Speed (0~255) ([T} Right Speed (0~255) @) Turn Speed (0-255) @) RampUp Pere (0-100) Kp (0.00~1) (Y Kd (0.00-1) (D Sensor Threshold (0~1000) () Junction Speed Forward Delay () Tum Period ms (0~10000) {50y
Lina Tracer Time — Line Format Black v Left Speed (0-255) () Right Speed (0-255) ) Turn Speed (o-255) (ED) Rampup Perc (0~100) TN Ke 0.00-1) d (0.00-1) (D sensor Threshold (0~1000) R Time Period ms (0~10000) GEED

Gripper Sevo Port. D7 Forca Hold Onv  Gripper Angle () P:

Tum At Centre - Line Format Black v Direction Tun | Left v Speed (0-255) {E) Sensor Threshold (01000} ) Min Turn Period ms (0~1000) {ET)

Path Finder Format Black v Junction Leftv Action Tumleftw LeftSpeed (0~255) [ Right Speed (0--255) I Tum Speed (0~255) I RampUp Perc (0~100) {IT) Kp ©.00~1) CXEY Kd (0.00~1) Senser Thresheld (0-~1000) (1) Junction Speed ) Forward Delay ) Tum Pericd ms (0-10000) ()
Path Finder -- Line Format Black v Junction Middle v Action Tumnleft v LeftSpeed Right Speed (0~255) () Tum Speed (0-255) Ramplp Perc (0~100) Kp (0.00~1) {CEE) Kd (0.00-1) (D Sensor Threshold (0~1000) (EE) Junction Speed I Forward Delay (@) Tum Periad ms (0~10000)

Path Finder —Line Format | Black v Junction Deadend v Action  Stop v Lot Spesd (0-255) D) Right Speed (0-255) QD) Turn Speed (9-25 () RampUp Perc (0-100) (L) ¥p (0.00~1) (G Ko 0001} (G Senser Throshold (0-1000) €GB Juncton Spesd () Forward Detay (E Turn Period ms (0-10000) @)

Gripper Servo Port D7 v Force Hold Off v Gripper Angle ) Pause Time )

Gripper Servo Port D8+ Force Hold Off v Gripper Angle (I Pause Time ()

Tum At Centre — Line Fermat Black »  Direction Turn  Left v Speed (0~255) @) Sensor Threshold (0~1000) ) Min Tumn Pericd ms (0~1000) (G
Path Finder Format Black v Junction Middle > Action Tumleft v LeftSpeed ( Right Speed (0-255) ) Tum Speed (0-255) Ramplp Perc (0~100) Kp (0.00-1) (CEE) d (0.00-1) (D Sensor Threshold (0~1000) (EE) Junction Speed TRY Forward Delay () Tur Periad ms (0~10000) (EIE)
Path Finder -- Line Format Black v Junction Lsftv Action Tumlsftw LeftSpeed (0-255) ) Right Spasd (0-~255) (ISR Turn Speed (0-255) @I RampUp Perc (0~100) (TP kp 0.00~1) EEEY Kd (0.00~1) Sensor Threshold (0~1000) () Junction Speed () Fonward Daizy R Tum Period ms (0~10000) S

Line Tracer Time -- Line Format Black v  Left Spead (0~255) Right Spesd (0~255) Tum Speed (025! RampUp Perc {0-100) Kp (0.00~1) EXEY Kd (0.00-1 Sensor Threshold (0~1000) Time Period ms (0~10000)
ol R Reedls RUE ) ; ) « y ( ) )

Gripper ServoPort D7+ ForceHold On '+ Gripper Angle @) Pause Time ()
Tumn At Centre — Line Format Black =  Direction Tun  Left v Speed (0~255) i) Sensor Threshold (0~1000) Min Turn Period ms (0~1080)
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M/'KROBOTIR

| Step 7 Add 2 Path Finder blocks and set the values in the following sequence (Jetion — [Right: Middle’]
Action - ["Turn Right Turn Right ] Speed - 100’ 1007 Turm Speed - [100 1007] Junction Speed
- 1100: 1007 Forward Delay - [100° 10077 dan Turn Petiod — [400. 7007]). Next. add a Grjpper
block and configure it with the following seftings (8rjpper Servo Port — D8’ Force hold - On’. Gripper
Angle — 70’ Pause - 500")

After Mikrobotik starts

repeat until User Button - Button #S1 v

Blink All LED -- Time (ms) X))

wait () seconds
Path Finder -- Line Format. Black »  Junction Middle v Action Tum Left v Left Speed (0~255) () Right Speed (0-255) (I Tum Speed (0-255) €I RampUp Perc (0~100) (TERD Kp (0.00-1) (XY Kd (000~1) (@) Sensor Threshold (0~1000) (R Junction Speed TERD Forward Delay () Tum Period ms (0-10000)
Path Finder - Line Format Black v Junction Right v Action Tum Right Left Speed (0-253) () Right Speed (0~255) (EE) Turn Speed (0~255) €IT) RampUp Perc (0-100) Kp (0:00~1) (EXEY Kd (0.00-1) {EEY Sensor Threshold (0~1000) €Z) Junction Speed Forward Delay () Tum Period ms (0~10000) €

Line Tracer Time — Line Format. Black v Left Speed (0-255) @) Right Speed (0~255) () Tum Speed (0-255) (@) RampUp Perc (0-100) G kp (0.00-1) TP ke 0.00~1) (Y Sensor Threshold (0~1000) ) Time Period ms (0~10000) €EITD

Gripper ServaPort D7 v ForceHold On'» Gripper Angle (EE) Pause Time (€))
Tum At Centre — Line Format Black v Direction Turn Left v Speed (0-255) @) Sensor Threshold (0-1000) @B} Min Tum Period ms (0~1000) (EE)

Path Finder -- Line Format Black * Junction Left » Action TumLeft v LeftSpeed (0~255) §TT) Right Speed (0~-255) @ER) Tur Speed (0~255) () Rampup Perc (0~100) (T Kp .0

) @D «d 0.00-1) @Y Sensor Threshold (0-1000) € Junction Speed ETTY Forward Delay () Tum Pericd ms (0~10000) €Y

Path Finder — Line Format Black  Junction Middle v Action Tum Leftv Left Speed (0 bt Speed (0--255) QI Tum Speed (0~255) RampUp Perc (0-100) Kp (0.00~1) {EEEY Kd (0.00~1) (@) Sensor Threshold (0~1000) ) Junction Speed EERD Forward Delay

ED) Tumn Period ms (0~10000)

0-1) EXZ) Kd (0.00-1) Sensor Threshold (01000 @) Junction Speed ) Forward Delay () Turn Period ms (0~-10000) )

Path Finder -- Line Format Black » Junction DeadEnd » Action Stop v Left Speed (0~255) Right Speed (0~255) Tum Speed (0-255) ) RampUp Perc (0~100) TP Kp (0
Gripper Serva Port D7 v Force Hold Off v Gripper Angle () Pause Time )

Gripper Serva Port D8 » Force Hold Off »  Gripper Angle {13 Pause Time (@)

Tum At Centre - Line Format Black v Direction Turn Left = Speed (0~255) () Sensor Threshold (0~1000) @} Min Tum Perid ms (0~1000) (G

) RampUp Perc (0~100) Kp (0.00~1) EXE) Kd (0.00~1) (@ Sensor Threshold (0~1000) N Junction Speed Forward Datay ) Tum Period ms (0~10000) ()
Kd (0:00~1) ) Sensor Threshald (9~ 1900) EB) Junction Speed (Y Forward Delay ) Tum Period ms (0~10000) €I

ssor Threshold (0~1000) (EE) Time Peried ms (0--10000) EEE)

Path Finder — Line Format Black » Junction Middle v Action Tum Leftv Left Speed (0~ Right Speed (0~255) () Tum Speed (¢

Path Finder — Line Format Black » Junction Left» Action TumLeft= LeftSpeed (0~255) {3 Right Speed (0~255) TR Turn Speed (0~255) T Rampup Perc (0~100) TN K ¢

@ 01 B

Line Tracer Time — Line Format Black v Left Speed (0~255) () Right Speed (0-255) () Turn Speed (0~255) (@) RampUp Perc (0~100) Kp (0.00~

Gripper Servo Port D7 » ForceHold On» Gripper Angle () Pause Time (@)

Tum At Cantre — Line Format Black v Direction Tum Left»  Speed (0~255) () Sensor Threshold (0~1000) (EE) Min Tum Period ms (0~1000)

255) ) RampUp Perc (0~100) Kp (0.00~1) (@) kd (0.00~1) (BB Sensor Threshold (0~1000) (RN Junction Speed Forward Delay 8 Tum Period ms (0~10000) {EE)
Path Finder - Line Format Black = Junction Middle v Action Tumn Right » Left Speed (0~255) ight Spaed (0-255) ) Tum Speed (0-255) ) RampUp Parc (0-100) G Kp (0.00~1) (I Kd (0.00-1) @) Sensor Threshold (0~1000) @) Junction Speed Forward Delay ) Tun Peried ms (9~10000) G
Gripper Servo Port D8 ForceHold Onw  Gripper Angle () Pause Time (@)

Path Finder — Line Format Black » Junction Right v Action Tum Right = Left Speed (0~255) () Right Speed (0-255) (ER) Tum Speed (g
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M’KROBOTIK

| Step 8 Add a Path Finder block and set the values as follows (Junction — DeadEnd’ Action — Stgp’. Speed —
70 Tum Speed - 70" Junction Speed — 707] Forward Delay — 0"dan Turm Petiod — 07). Then,
add 2 Gripper blocks and configure them with the following seftings (Grjpper Servo Port - [D8". D71
Force hold - ['OFF. ‘OFF] Gripper Angle — [90: 07 Pause — [500 077 )

After Mikrobotik starts

repeat until User Button -~ Button

Blink All LED  Time (me) €D)

wait {5 seconds

Path Finder — Line Format Black v Junction Middle = Action TumLeft v Left Speed (0-255) () Right Speed (0-255) () Tum Speed (0~255) () RampUp Perc (0-100) ) Kp (0.00-1) EEE) Kd (0.00-1) () Sensor Threshold (0-1000) € Junction Speed (T Forward Delay ) Turn Pericd ms (0-10000) ()
Path Finder — Line Format Black » Junction Right » Action TumRight v Left Speed (0~255) (D) Right Speed (0~255) (ER) Turn Speed (0-255) Q[T RampUp Pere (a~100) T Kp (0.00~1) (B Kd (0.00-1) EE) Sensor Thresheld (0~1000) @) Junction Speed T Forward Delay ) Tum Period ms (0~10000) EER)
Line Tracer Time — Line Format Black v _Left Speed (0~255) () Right Speed (0~255) ) Tum Speed (0255) @) RampUp Perc (0~100) T Kp (0.00~1) (D) Kd (0.00~1) B Sensor Threshold (0-1000) XY Time Period ms (0-10000) (D

Gripper SarvoPort D7 v Farce Hold |On Giipper Angle () Pause Time (@)

Turn At Centie — Line Format Black ¥ Direction Turn | Left . Speed (0255) () Sensor Threshold (0~1000) () Min Tum Period ms (0~1000) (G

() sensor Threshold (0-1000) EZ) Junetion Speed () Forward Delay (€Y Turn Periad ms (0~10000) )

Path Finder — Line Format Black v Junction Leftv Action Turnleftv LeftSpeed (0-255) (D) Right Speed (0~255) ) Turn Speed (0~255) @) RampUp Perc (0~100) Y Kp (0.00~1) EED Kd (0.00~
Path Finder — Line Format Black ¥ Junction Middie » Action TumLeft v Left Speed (0~255) Right Speed (0-255) ([T Tum Speed (0~255] RampUp Pere (0~100) Kp (0.00-1) kd (0.00-1) () Sensor Threshold (0~1000) @) Junction Speed Forward Delay () Turn Period ms (0~10000)
Path Finder — Line Format Black * Junction Deadénd» Action Stop v  Laft Speed (0-255) () Right Speed (0~255) () Tum Speed (0-255) L)) RampUp Pere (0-100) () Kp .0 Kd (0.00-1) Sensor Threshald (0~1000) ) Junction Speed () Forward Detay @) Turn Period ms (0-10000) @)

Gripper Sevo Port D7 v Force Hold Off v Gripper Angla () Pause Time ()

Gripper Sevo Port D8 v Force Hold Off v Gripper Angle ({0} Pauss Time

Turm At Cenirs - Line Format Black + Direction Turn Left s Spesd (0-255) (D) Sensor Threshold (0~1000) ) Min Turn Period me (0-1000) (GG

elay @) Turn Period ms (0-10000) EEE)

Peth Finder - Line Format Black = Junction Left s Action Tumnleftv LeftSpeed (0~255) §T) Right Speed (0-255) R} Tur Speed (0-255) T RampUp Perc (0~100) TR Kp (0.00~1) ETED Kd (0.00~1) EED Sensor Threshald (0~1000) R Junction Speed Forward Delay @) Tum Period ms (0~10000) €T

Line Tracer Time — Line Format Black v Left Speed (0~255) () Right Speed (0~255) @) Tum Speed (0255 @) RampUp Perc (0-100) (D Kp 0.00-1) @ Kd (0.00-1) (ZE) Sensor Threshold (0~1000) EED Time Period ms (0-10000)

Path Finder -- Line Format Black » Junction Middle = Action | Turn Léft v Left Speed (0-255) T} Rioht Speed (0-255) (I Tum Speed (0~255) () Rampup Perc (0~100) €I kp 0 00-1) (Y Kd (0.00-1) Y Sensor Threshold (0~1000) ) Junction Speed I Forward

Gripper Seva Port D7 » ForceHold On = Gripper Angle ([ Pause Time ()
Tumn At Centre — Line Format Black Direction Turn Left v Speed (0-255) () Sensor Threshold (0~1000) (€} Min Tum Period ms (0-1000)
Path Finder  Line Format Black » Junction Right = Action Tum Right v 55) @8 Right Speed (0-255) Tumn Speed (0~255) (I RampUp Pere (a~100) @) Kp (0.00-1) kd (000~1) (Y Snsar Threshold (0~1000) () Junction Speed () Forward Delay () Tum Period ms (0~10000) I

100 @B Kp 0.00~1) Y kd 0.00~1) Y Sensor Threshold (0~1000) €Z)) Junction Speed ) Forward Delay Tum Period ms (010000) )

Path Finder — Line Format Black » Junction Middle » Action TumRight v  Left Speed (0~255) ) Right Speed (0~255) @R Tum Speed (0-255) RampUp Perc (
Force Hold On+ Gripper Angle @) Pavse Time ()

Path Finder — Line Format  Black * Junction DeadEnd» Action Stop v Laft Speed (0-255) ) Right Speed (0-255) () Tum Speed (i

1000) (€D Junction Speed @) Forward Delay ) Turn Period ms (0-10000) @)

2551 (@) RampUp Pere (0-100) (T) Kp (0.00-1) (@ ¢d 0.00-1) (G Sensor Trreshold
Force Hold Off v Gripper Angle () pause Time ()

roPort D7 v Force Hold Off v Grippar angle () Pause Time @)
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M/KROBOTIK

| Step 9 | Add a Turn At Centrre block with the following seftings (Direction Tum—1Left: Speed — 80 MinTum
Period - 6007 Then. add a Path Finder block and configure it with the following values (Junefion -
Middle: Action — Stop’. Speed - 100 Turn Speed — 100’ Junction Speed - 100’ Forward Delay -
"70"and Min Turn Period - 1007).

After Mikrobotik starts
repeat until r Button - Button #S1 ¥

Bk LED — Time (me) @)

wait () seconds
Path Finder — Line Format Black v Junetion dle v Action TumlLeft v LeftSpeed (0~255) (I Right Speed (0~255) Y Tum Speed (0-255) (D RampUp Perc 0~100) D Kp 000~-1) et (0.00-1) () Sensor Threshoid (©0~1000) () Junction Speed T Forward Delay (EE) Tum Periad ms (0-10000)
ath Finder — Line Format Black v Junction Right v Action Tum Right v Left Speed (0~255) IR Riaht Speed (0~255) @I Turn Speed (0~255) ) RampUp Perc (0-100) Kp 10.00~1) (@) Kd 0.00-1) Y sensor Threshold (0~1000) R Junction Speed (T Forward Delay Y Tum Period ms (o-10000) EXD
Line Tracer Time — Line Format Black v _Left Speed {0~25) ) Right Speed D Turn Speed (0-255) () RampUp Perc (0-~100) @ Kp (0.00~1) (XD Kd (0.00-1) Y Sensor Threshold (0~1000) (g Time Period ms (0~10000) @

Gripper ServoPort D7 v Foree Hold On v Gripper Angle () Pause Time G

Tum At Centre — Line Format Black »  Direction Turn Left v Speed (0-255) () Sensor Threshold {0~1000) @) Min Tum Period ms (0~1000) (R}
Path Finder — Line Format Black v Junetion Left v Action TurnLeftv LeftSpeed (0-255) Right Spesd (0-255) Turn Speed (0~255) @) Rampup Pere (0-100) @ERY kp (0.00-1) ELED Kd ©.00~1) @ Sensor Threshold (0~1000) () Junction Speed Forward Delay () Turn Period ms (0~10000) ¢

Path Finder — Line Format Black v Junetien D Right Speed (0-255) @D Tum Speed (0-255) EIT RampUp Perc (0~100) Kp (0.00-1) Kd (0.00~1) () Sensor Threshold (0-1000) EE) Junction Speed (Y Forward Delay () Tum Period ms (0-10000)
Path Finder - Line Format Black v Junction DeadEnd v Action Stop v Left Speed Right Speed (0~255) ) Turn Speed (0-255) € RampUp Perc (0-100) @D Kp (0.00~1) Kd (0.00~1) Sensor Threshold (0~1000) (EE) Junction Spead @) Forward Delay () Tun Period ms (0~10000) )

Gripper ServoPort D7 v Force Hold Off »  Gripper Angle () Pause Time ()

Gripper ServoPort D8 v Foree Hold Off »  Gripper Angle (T Pause Time

Tum At Centre — Line Format Black v Direction Turn Left v Speed (0-255) () Sensor Threshald (0~1000) @) Min Turn Pariod ms (0~1000) (G

Path Finder — Line Format Black v Junction Middle v Action TumLeft v Left Speed (0~255) D) Right Spsed (0~255) @Y Tum Speed (0-255, RampUp Perc (0-100) Kp (0.00~1) K (0.00~1) G Sensor Thesshold (0-1000) EE)) Junction Speed () Farward Delay () Turn Period ms (0

Path Finder — Line Format Black v Junction Left v Action Turnleftv Left Speed (0~255) (R} Right Speed (0-255) Turn Speed (0~255) @I Rampup Pere (0-100) () Kp 0.00~1) EIEY Kd 0.00~1) @Y Sensor Threshald (01000} €FY sunction Speed (TN Forward Delay I Turn Period

Line Tracer Time — Line Format Black v Left Speed (0~255) ) Right Speed (0~255) ) Tum Speed (0-255) (E) RampUp Perc (0-100) Kp (0.00~1) (CEBY Kd (0.00-1) @Y Sensor Threshold (0~ 1000) I Time Periad ms (0~10000)

Gripper ServoPort D7 v Foree Hold On v Gripper Angle () Pause Time ()

Tum At Centre — Line Format Black = Direction Turn Left v Speed (0-255) () Sensor Threshold (0~1000) @) Min Tum Period ms (0~1020)

Path Finder — Line Format Black » Junction Right v Action TumRight v Left Speed (0~255) () Right Speed (0~255) Turn Speed (0~255) ) RampUp Perc (0~100) Kp (0.00-1) Kd (0.00~1) R Sensor Threshold (9~1000) 4 Junction Speed (T Forward Delay ) Tum Period ms (8~10000) T

Path Finder — Line Format Black » Junction Middle » Action Tumn Right v Left Speed (0~255] jht Speed (0~255) Tumn Speed (0~255) @) RampUp Perc (0~100) (EE) kp (0.00~1) (ETEY Kd (0.00~1) EBD Sensor Threshold (0~1000) R Junction Speed Forward Delay @) Tum Period ms (9~10000) ()

Gripper Servo Port D8 v Force Hold On v Gripper Angle (GE) Pause Time (ET)
(0:00~1) (B kd (0.00~1) (Y Sensor Threshold (0-1000) () Junction Speed Forward Delay (]} Tum Period ms (0-~10000) @)

5) (EE) RampUp Perc (0-100)

Path Finder — Line Format Black » Junction DeadEnd » Action Stop v Left Speed (0~255) (@) Right Speed (0~255) @) Turn Speed

Gripper Servo Port D8 v Force Hold | Off » Gripper Angle (E) Pause Time (E)

Gripper Servo Port D7 v Force Hold Off » Gripper Angle () Pause Time )
Tum At Centre — Line Format Black v Direction Turn Left v Speed (0~255) () Sensor Threshold (0~1000) @) Min Tum Period ms (0~1000) ()

(B sensor Threshold (0~1000) Junction Speed () Forward Delay @) Turn Period ms (0~10000) I

1

-100) D Kp (0.00-1) (@B kd (0

255) Q) RampUp Per

Path Finder — Line Format Black » Junction Middle  Action Stop v LeftSpeed (0~255) @[30 Right Speed (0~255) @I Turn Speed (¢

:_%P M c © 2024 Copyright Micro Concept Tech Version 1.4
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M'RROBOTIR

Challenge!!
Move the blue and red object info the designed space.

Starf and finish
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MKROBOTIR
Objective 13: Stop! Obstacles in front

Sometimes there are obstacles along the Robot's pathway. we must make sure that our robot does not crash the obstacle. Here
is where we will use the new component — Ulfrasonic Sensor. The objective focuses on the robot to sfop when there an obstacle.
For this purpose. the robot ufilizes an ulfrasonic sensor fo detect any obstacles.

Introduction fo Ultrasonic and Its Mechanism

Transmitter Receiver

An ultrasonic sensor uses ultrasonic sound waves fo measure an object's
distance and then transforms the reflected sound waves info an electrical
sighal. There are two main components of ulfrasonic sensors. The
fransmitfer uses piezoelecfric crystals fo generafe sound waves fowards
the obstacles. and the receiver will receive the reflected sound waves
after it has travelled from the obstacles. The ultrasonic sensor will
caleulate the obstacle's distance based on the received echo.

132
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M‘RROBOTIR
Installation of Ultrasonic Sensor on the robot

Uttrasonic sensor

Pot Pin P1
(Servo 1)

Orange - 7

Pot Pin P2
(Servo 2)

Brown — GND
Yellow - VCC
Red - 8

133
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M’KROBOTIR
Here is the seduence of steps for installing an Uttrasonic Sensor on Mikrobotik:

1-  Loosen the sarews and nuts on the Ultrasonic bracket. Below the Mikrobotik robot, there are two screw holes for the
Ultrasonic bracket Insert the screws and nuts, then tighten them.

2-  Ensure the position of the Uffrasonic Sensor after installation is like this.

134

=00 © 2024 Copyright Micro Concept Tech Version 1.4
—a*] .
MICRO CONCEPT TECH



MKROBOTIR
Arrange Strategy and Movement Technidues.

The technique used involves combining several blocks. including the Line Tracer Obstruct

By using the Line Tracer Obstruet block. the robot will move autonomously along a black or white line unitil it encounters a solid
obstacle and the robot will stop af a specific distance.

N

Start

135
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M’KROBOTIR

Step by Step block arrangemerit:
| Step1 | Connect the wire of the servo moforto the pot labelled PL and P2
| Step 2 | Prepare the blocks arrangement for automatic calibration.

When Mikrobotik starts

- Robot Prepare

Tank Turn -- Wheel Left Forward v Speed (0 ~ 255) @ -- Wheel Right Backward v Speed (0 ~ 255) @

Mikrobotik performs calibration while moving for a certain duration.
Calibrate Sensor

Mikrobotik stop

136
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M’KROBOTIK

Step 3 ‘ Combine the Affer Mikrobotik starts block with a repeat untilblock. and insert a waif 1 seconds block
within the repeat unfi/block.

After Mikrobotik starts
repeat until User Button — Button #S1 »

Blink All LED —- Time (ms) )

wait o seconds
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M’KROBOTIR

| Step 4 | Add 1 Line Tracer Obstruetblock and sef the values as follows:
Robot au’ronomou.s|y .de’rec’fs = 50: Motor speed when divert from line
black or white line < 50: Time at maximum speed

repeat urtil Lizer Button -- Buttnn. #51 =

] | Line Format Black « Turn Speed (0~255) @

- Line Tracer Obstruct Left Speed (0~255) @ Right Speed (0~255) @

Left motor speed Right motor speed
when on the line when on the line

138
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Confinuation

© 2024 Copyright Micro Concept Tech

Line Tracer Obstnact - Line Farmat Black +  Left Speed (0-255) () Right Speed (0-255) () Tum Speed (0-255) (EE) Ramplp Perc (0-100) D) Ep 00~ 1) (N Ed 000~1) () Sensor Threshold 01008 @) Trig 7+ Echa D# = Min Distance cm 2-40i) )

M’RROBOTIR

Line sensitivity (higher values
Control Kd value mean more sensifive)

Kp (0.00~1)

Sensor Threshold (0~1000) @

1

/\

Min Distance cm (2~400) o

RampUp Perc (0~100) Kd (0.00~1) B

Acceleration Control Kd value (Kd must Distance between robot and
percentage more >Kp) obstacle

| - 139
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M'RROBOTIR

Challenge!!
Stop af the first obsfacle. then move and stop af the second obstacle then finish.

Start and finish
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M'KROBOTIK
Project 14: Lines of different colours? Let's finish il

There are situations where the robot needs to go through lines with different colours in a cireuit. The movement of the robot will
be applied using the concept of changing from a black line to a white line or vice versa. To implement this concept, the robot will
use the Path Finder block with the option of middle junction and dead end.

Infroduction to Movement and its Mechanism

The technique used is fo combine several Path Finder blocks.

The robot moves autonomously following the line by using the Path Finder block with Line Format according fo the colout of the
line either black or white. Usually. the place where the colour of the line changes will be disfinguished by a middle junction or a
dead end. Therefore, the robof needs to identify the type of infersection fo go through when the black line changes fo white or
Vice versa.

Here is a skefch of the robof's movements to complefe the fask
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M'RROBOTIR

i) Robot moves autonomously by using the Path Finder following the black line with the middle junction option. This is
because the place where the line colour changes on the cireutt is the middle junction as shown. Then the robot will move
along the white line.

i) Robof turns left when af a left intersection and turns right when at a right intersection by using the Path Finder block.

Ly
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M'RROBOTIR

iii) - Robot moves autonomously by using the Path Finder following the white line with the middle junction opfion. This is
because the place where the line colour changes on the cireuit is the middle junction as shown. Then the robot will move
along the black line.

iv)  Robot makes a turm using the Patth Finder Tank block. Then, the robot moves along the black line using the Patth Finger
block with the Dead End option. This is because the place where the line colour changes on the cireuit is a dead end as
shown. Then the robot will move along the white line.

143
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M'RROBOTIR

v)  Robot will furn left at the left infersection and fum right af the right intersection following the white line by using the
Path Finder block

Vi) Robot will move along the white line using the Path Finder block with the Dead £nd option. This is because the place
where the line colour changes on the cireuit is a dead end as shown. Then the robot will move along the black line.

:—%P Mc © 2024 Copyright Micro Concept Tech Version 1.4
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M’KROBOTIK
Step by Step Block Artangement:

| Step1 | Prepare the blocks arrangement for automatic calibration.

When Mikrobotik starts

-~ Robot Prepare

- Tank Turn - Wheel Left Forward v Speed (0 ~ 255) @ — Wheel Right Backward v Speed (0 ~ 255) @

- Calibrate Sensor Mikrobotik performs calibration while moving for a certain duration.

Mikrobotik stop for 1 second.

| Step 2 | Combine the After Mikrobotik starts block with the repeat untilblock and enter the wait 1 secongblock
into the repeat unfilblock.

After Mikrobotik starts

repeat until - User Button -- Button #S1 »

Blink All LED —- Time (ms) ()

wait o seconds
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M'RROBOTIR

| Step 3 | Add 3 Path Findler blocks and set Line Format 1o Black. White, White, Junetionto Middle, Left, Left. Actionto
Stop. Turm Left, Turn Left. Forward Delay 120, 250, 250 and Turn Period 0,1200 and 1100.

repeatuntl -

Blink A8 LED -~ Time ) ()

- Puth Finder — LineFormat Black v Junction Middle » Action Stopv LeftSpesd (0-255) (D) ligus._m—!m@\.nxp.dm-zs) @ Ramplp Perc (0-100) @ ¥p 0.00-1) (E) K 10.00-1) () Sensor Threshoid 0-1000) (R Junction Speed () Forverd Delay me @ Turn Pesiod ms (0-10000) o
Puth Finder - Line Format White » Junction Left v Acion Tum Left »  Left Speed (0-255) (E)) Might Speed (0-255) () Tum Speed (0-255) IRamplip Pere {0-100) ¥p (0.00-1) it 0.00-1) (E) Sensar Threshold (0-1000) €8 Junction Speed (@) Forwand Delay ms G Tum Period ms {0-10000)
Puth Finder - Line Format White ® Junction Lefe v Action Tum Left v Left Speed (0-255) (E)) Right Speed (0-255) (D) Tum Specd (0-255) IRamplip Pere {0-100) ¥p (0.00-1) it 0.00-1) (E) Sensor Threshold 0-1000) €8 Junction Speed (@) Forward Delay ms Tam Period ms (010000 (R0

(- NOTES )

When the color of the line changes from black to white or vice versa. the addjtion of the
Forward Delay value needs fo be done so that the robot will pass the color of the inifial
line o detect the color of the next line. )
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M'RROBOTIR

| Step 4 | Add 4 Path Finder blocks and sef Line Format fo White. Junetionto Right. Right. Right, Middle. Acfion to
Tum Right, Stop, Stop, Stop. Forward Delay 1o 230, 120,120,120 and 7urn Period 101210, 0, 0, 0.

Path Finder — LineFormat Black v Junction Middie v Action Stop v Left Spead (0-255) () Right Speed 0-255) () Tum Speed (0-255) RampLp Perc (0-100) () ke moo-1) (EED xe oo0-1) (EE) Sensor Mhreshold 0-1000) () unction Speed () Forward Detsy me () Tum Period m= (o-10000) ()

Path Finder ~ Line Format White v Juncion Left'w Action Tumleftw Left Speed (0-255) () Right Speed (0-255) ) Tum Spee (0-255) Famplip Perc {0~ 100} () Kp 0.00-1) et @001 Y Semsor Threshold (0-~1000) () Junction Speedt () Forward Detay ms (B Tum Period ms (0~ 10000) (T
Path Finder ~ Line Format White ¥ Juncion Left ¥ Action TumLeft v Left Saeed (0-255) () Right Speed (0~255) @) Tum Speed (0-255) () Rampip Perc 0-100) D) Ko 0.00-1) R kd 0.00-1) Y Sensor Threshold t0-1000) ) Junction Speedt () Formard Delay ms B Tum Period ms (0- 10000 (Y
Path Finder — Line Format White » Juncion Wight » Action Tum Right v Left Speed (0-255) () Right Speed (0-255) () Tum Speed (0-255) () Rampup Perc 0-100) (2 kp moo-1) (ETE) e 10.00-1) (B Sersor Threshaid (0-1000) () Jumction Speed () Forward Detay me (EE) Turn Period me f0-10000)
Path Finder ~ Line Format White v Juncfion Right ¥ Action Stop v Left Speed (0-255) () Right Speed (0~255) (B Turn Speed 0-255) (E2) Ramplp Pere 0-100) (T ¥p 000-1) (T ke 0-1) Sensar Threshold (0-1000) (€} Junction Speed () Forwan Detay ms (EER) Turn Periad ms (0~10000) ()

Path Finder — Line Format  White v Juncfion Might v Action Stop v  Left Speed (0-255) @ Right Speed (0-255) @ Turn Speed {0-255) @ Ramplip Perc (0-100) @ Kp (D0-1) @ Kl {00-1] @ Sensar Threshold (i-100) anu;ms.nd @ Forward Delay ms @ Turn Pericd ms (0~ 10004) o

Path Finder — Line Format White # Juncion Middle » Acfion Stop #  Left Speed (0-255) ) Right Speed (0-255) (D) Tum Spesd (0-255) Fampllp Perc 0-100) () ¥p 00-1) et 0.00-1} Y Sersor Threshold (0-1006) () Junction speedt () Forward Detay ms (B Turn Period m= o~ 10000) ()
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M'RROBOTIR
| Step 5

| Add a Path Finder Tank block with Line Format Black. Junction Middle. Action Turn Right, Forward

Delay'500 and /Min Turn Petiod 900. Then. add a Path Finder block with Line Format Black. Junction
DeadEnd. Acfion Stop. Forward Delay 120 and Turn Petiod 0.

Junction

Ainction Left v Action TumLeft ¥ Left Speed (0-255) () Right Speed -255) () Tum Specd 0-255) () Rampup Perc (0-100) (2 ke t0.00-1) (EEY xa 00-1) () Sensor Threshokd (0~ 1000) @R munction Speed ) Forward Deltay mx Turn Period ms (0-10000) (GER)
Lekt v Action Tum Left ¥ Left Speed (0-255) (D) Right Speed (0-255) (D) Tum Specd (0-255) () Ramplp Perc 0-100) (T kp t0.00~1) (EY Kt 12.00-1) Y Sersor Threshoid 0-1000) () function Speed () Forword Detay e Turn Period ms (0-10000) (R0
jon R Action Tum Right v Lt Spee (0-255) (D) Fight Speed (0-255) (D) Tum Spesd (0-255) () Rampup Perc -100) () Kp 000-1) (EE) Kt 0.00-1) () Sensor Threshold (0-1000) (L)) Junction Speed () Forward Detay s (T Turn Period = (0-10000) (EER)
i Aciion Stop ¥ Left Specd (0-255) () Right Speed 10-255) () Tum Speed (0-255) Ramplip Perc (0-100) () Kp ©0.00~1) (IR K 10.00-1) () Sensor Threshold (3-1000) ) Junction Speed EE) Formard Delay ms () Tum Period ms 010000 ()
~Line Format White *  Junction

Action Stop v Left Speed (0-255) () Right Speed (0-255) () Tum Speed (0-255) () Rampup Perc 0-100) () ke w0.00-1) (EEEY wat (0.00-1) (EY Sensor Threshokd - 1000) () Aunction Speed () Forward Detay e () Tum Period m= 0-10000) ()

Juncion Middle v Action Stopw  Left Speed (0-255) (D) Right Speed (0-255) ) Tur Spesd (0-255) @ RampUp Pere (0-108) @ Kp (f00-1) ¥dl 0.00-1) {E) Sensor Threshald (0-1000) @ Junction Speed () Forward Delay ms (E) Tumn Period ms (0-10000) ()

Middle v Action Stop v Left Speed (0-255) () Right Spe=d (0-255) () Turn Speed (0-255) () Ramplip Perc (0-100) () 4o 0.00-1) (T Kd (0.00-1) () Sercor Threshokd 101000} (EE) Junction Speed (D) Forward Delay m Turn Period ms (0-10000) ()
Path Finder Tank — Line Format Black * Junction Middle »  Action Turn Right *  Left Spsed (0-255) () Right Specd (0-255) (E)) Tum Speed (0-255) () Rampup Perc (0-100) (TR ke 0.00-1) ETED vt .00-1) (B Sersor Threshold (0-1000) () Junction Speed () Forward Delay ms (EE) Min Turn Pericd me (0-10000) G

Path Finder -~ Line Format Black v Junchion DeacEnd v Acfion Stop v  Left Speed (0-255) () Right Speed (0-255) () Torn Spesd f0-255) Pamplip Perc 0-100) () Kp (@00-1) ¥ 0.00-1) () Sercsor Threshold (0-1000) () Junction Speedt () Forward Detay ms () Turn Periodt ms - 10000 ()

148

=0 O . . ion 1.
© 2024 Copyright Micro Concept Tech Version 1.4
— O

MICRO CONCEPT TECH



‘
MKRO 'R
e AP PoAd N

Parth Finder — Line Format  White *
Path Finder — Line Format  White v
Path Finder - Line Format  White v
Path Finder — Line Format  White v
Path Finder - Line Format  White v

Path Finder = Line Format  White ¥

| Add 4 Path Finderblocks and set Line Format fo White. Junctionto Left, Right, Right and Right. Action fo

Turn Left, Tum Right, Stop and Stop. Forward Delay to 250, 230,120,120 and /lin Turn Period/fo 1100,
1270.0 and 0.

Middic ¥ Action Stop ¥ Left Speed (0-255) () Right Specd (0-255) () Tum Speed (0-255) Rampup Perc (0-100) (T Ko 0.00-1) () xa 000-1) P Sensor Theeshoid (0-1000) () sunction Specd () Forvward Detay ms (ER) Tum Period ms (o-~10000) )

Left® Acion Tumloht® LeftSpeed (0-255) (ED) Right Speed 10-255) (D) Tum Spocd (0-255) ) Ramplip Perc 0-100) (D) e 00-1) (D) 1d @00-1) ) Sensor Threshold (8-1000) () Junction Specd (D) Forward Belay ms (B Tum Period ms (0-10000) {ETD

Leftv Acion Tumlcft s LeftSpeed (0-255) (D) Right Speed (0-255) () Tum Specd (0-255) ) Ramplip Perc 0-100) () % oc-1) (@R wa woo-1) () Sensor Threshold 19-1000) () Junction Specd () Forward Detay ms (B Tum Period ms (o-10000) (T

Fight ¥ Acion Tum Right ¥ LRt Speed (0-255) () Right Speed (0-255) () Tom Specd (0-255) ) Ramplin Perc 0~100) T Kp moo-1) (EZ) wa tw00-1) FP Sermor Threshold (0-1000) €T Junction Speed (D) Farward Detay ms () Tum Period ms 0-10000) EE
Stop v Left Speed (0-255) () Right Speed (0-255) () Turn Speed 10-255) () Ramplp Pere 2-100 () Ko 0.00-1) (EIED Kd (000-1) Sersar Threshold (0-1000) () Junction Speed () Forwand Delay ms ) Tum Pericd ms (0-10000) o

Stop v Left Speed (0-255) () Right Speed (0-255) @E)) Turn Speed 0-255) € RampUp Perc 0~100) €T ke 2.00-1) EFEY kd 000~1) @Y Sensor Threshold (0~1000) () Jurction Speed () Forward Delay s (EER) Tum Pericd s 0-10000) ()

Middle ¥ Acfion Stop ¥ Left Speed (0-255) {El) Right Speed (0-255) i) Tum Speed (0-255) Ramplip Pere (0100, () ¥p 0.00-1) EIEY ke 0.00-1) Y Sermor Threshold (0-1000) () Junction Speed () Formard Deiay ms D) Tum Period ms (-~ 10000) i)

Fight v Action

Right v Action

Path Firaler Tark -~ Line Format Black Juncion Middle v Ackon Tarn Right v Left Speed (0-255) (G} Right Spesd (0-255) ()} Turn Speed (0-255) D) Rampup Perc (0-100) () kp 10.00-1) (EIZ) ka (000-1) (B} Sensor Thresheid (0-1000) () tunction Speed () Forwan Detay e EE) Min Turn Pesiod = (010000 (€

DeodEnd v Action Stop ¥ Lefs Speed (0-255) () Right Speed (0-255) D) Tum Speed (0-255) (T Rampup Pesc (0-100) (I Kp 0001} ((E) ko @00-1) (EY Sensor Threshotd - 1000y ) sumction Speed () Farward Detay ms ER) Tum Period ms 0-10000) ()
Leftw Acion Tumleft v Left Speed (0-255) () Right Speed (0-255) I Tum Speed (0-255) Rampllp Perc (0-100) ({0 ¥p i0.00-1) () kd moo-1) Sensar Threshold (01000} @ Junction Speed () Forsard Belay ms (EE) Tum Period ms (0~10000) (I
Fight = Action TumRight v Let Speed (0-255) () Right Speed (0-255) () Tum Speed (0-255) ) Rampup Perc (a-100) (IS kp n00-1) (IR ®a 0.00-1) (EP Sersor Theeshold (0-1000) () Junction Speed () Forward Detay ms T Tum Period ms f0-10000) ERD
Fight * Action Stop ¥ Left Speed (0-255) (&) Right Speed (0-255) @) Turn Speed (0-255) (R Rampp Perc 2-100) ) Ko 0.00-1) EIE) ko (0.00-1) (D Sensor Threstold (0-~1000) R sunction Speect () Forward Detay ms (ER) Turn Pericd m= (o--10000) ()

Fight = Action Stop Left Speed (0-255) () Fight Speed (0-255) ) Turn Speed (0-255) (D) Rampp Perc o-100) () Kp 0.00-1) (EIZ) Ko 0.00-1) R Sensor Threstold (0~1000) ER) Junction Speect ) Forward Delay ms ) Turn Pericd m= (0-10000) ()
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| Step 7 | Add 3 Path Finder blocks with Line Format White, White, Black. Junction Right. DeadEnd, Right. Action
Tutn Right, Stop, Stop, Forward Delay 230, 300, 300 and 7urn Period 1270, 0, 0.

Sunction

Middle ¥ Action Stop ¥  Left Spesd (0-255) () Right Speed 0-255) () Tum Speed (0-255) @) Rampup Perc (0-100) (R ke .00-1) (EED Ko .00-1) (D) Sensor Threshoid (0-1000) ) Junction Speed () Forward Detay m () Turm Period me (0-10000) ()
Junction

Left v Acton Tumlcft® LoftSpeed (0-255) @) Right Spccd 0-255) (ED) Tum Specd (0-255) () Ramplip Perc 0-100) (D) ke 0.00-1) () ket 0.00-1) () Sensor Threshold (0-1000) IR Junction Speed (G Forward Belay ms (EE) Tum Period ms (0-10000) EEED
Leftv Action Tumleftv LeftSpeed (0~255) @) Right Speed 0-255) (€D Tum Speed (0-255) (EI0) Ramplip Perc 0-100) (D) ke 0.00-1) (EITY ket i0.00~1) () Sensor Threshold ti-1000) () Junction Speed ) Forward Detay ms (EE) Tum Period ms (0-10000) (I
Junction Right ¥ Action TumRight ¥ Left Speed (0-255) () Right Speed (0-255) () Tum Speed (0-255) () RampUp Pere (0~ 100) {IE) kp 00-1) EFED kd 00-1) @Y Sermor Threshold (0~ 1000) (D) Junction Speed (D) Farward Detay ms (T Torn Period ms 10-10000) (ERY
Junction Right v Action Swop v  Lefe Speed (0~255) ) Right Speed (0-255) () Turn Speed {0-255) () Rampup Perc (- 100) () kp 0.00-1) EIEY ket (0.00-1) () Semsor Threshold (0-1000) ) Junction Speed (EF) Forward Delay me () Turn Pericd me (0~ 10000} o
Junction Right ¥ Action Stop »  Left Speed (0-255) ) Right Speed (0-255) (D) Turm Spesd 0-255) EX) Rampp Perc 1o-100) ) ke (0.00-1) (EE) Kae00-1) ) Sersor Threshold (0-1000) () Junction Speed (D) Forward Detay ms () Turn Period e (0- 10000 ()

Micdle ¥ Action Siop ¥ Left Speed (0-255) () Right Soced 10~255) €D Tum Specd (0-255) ) Ramplip Perc 1001 TR 1o oo~ 1) EE) ke 00-1) (B Sesor Theeshold (6-1000) ) Junction Speed () Formant Belay ms ) Turn Period ms - 10000) ()

Junction

Junction

Deadbnd v Action Stop v Left Speed (0-255) () Right Speed 0-255) () Tum Speed (0-255) () RampUp Perc (0-100) D) kp (.00~1) (EEEY ¥t (001} (EEY Sensor Threshoid (- 1000) ) sunction Speed () Forwara Detay s (D) Tum Period ms (0~ 10000) ()
Leftv Action TumLeftw  LeftSpeed (0~255) ) Right Speed ii~255) ) Tum Speed (0-255) () Rampup Pere (- 100) (D) Kp (0.00-1) (EIEY wd 0.00~1) () Semsor Threshold (o~1000) ) Junction Speed () Forward Delay ms EER) Tum Perdiod ms (0~10000) (ERIED

Fight » Action TumRight ¥ Left Spesd (0-255) @) Right Speca 0-255) () Tum Specd (0-255) () Rampup Perc (0-100) (IE Ko 00-1) (TEY ko 0.00-1) (B Seror Theeshold (0-1000) () Junction Speed () Forward Detay ms () Turn Period ms 0-10000)

Right * Action Stop ¥ Left Speed (0-255) @) Right Speed (0~255) () Tum Speed (0-255) ) RampUp Perc 0-100) ) ke 000-1) (FEY K 000~} Y Sersor Threshold (0~1000) €T Junction Speed () Forward Delay ms () Turn Period e (0~ 10000 ()
Right v Action Stop v Left Speed (0-255) ) Right Speed (0~255) () Tum Speed (0-255) () RampUp Perc 0-100) €I ke 0.00-1) (FEY K 000~} (Y Sersor Threshold (0~1000) () Junction Speed () Forward Delay ms () Turn Period e (0~ 10000 ()

Tum Right ¥ Left Speed {0~255) (D) Fight Speed (0-255) () Tum Speed (0~255) (EY RampUp Pere (0-100) I kp 00-1) EFEY ke .00-1) EEY Sermor Threshold (0~ 1000) () Junction Speed (D) Farward Detay ms (T Torn Period ms 10-10000) (EE)
DexdEnd v Action Stop v Left Speed (0~255) () RightSpeed 0-255) () Tum Speed j0-255) @ Ramplp Perc (0~ 100) () @ (000-1) (EIE) xe oo-1) () Semsor Threshald (01000} ) Junction Speed () Forward Delay ms () Tum Period ms o~ 10000) ()
Right v Action Stop v Left Speed (0-255) (ER) Right Speed (0-255) () Turm Specd (0-255) () Rampup Perc i0-100) (D) Kp ta00-1) (T K 10:00-1) (Y Sersor Theeshald (0-1000) (D) sunction Specd (G Farvward Detay ms (EE) Turn Period ms 0-10000) ()

Right v  Action
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M'KROBOTIK
Extra: Try Upgrade and Self Program

DEVICE PORT ARDUINO NANO PIN PERIPHERALS ADDITIONAL INFO
ITR1 A6 Line Detection Sensor — Outer Left ITR8307
ITR2 A3 Line Detection Sensor — Inside Left ITR8307
ITR3 A2 Line Detection Sensor — Middle ITR8307
ITR4 Al Line Defection Sensor — Inside Right ITR8307
ITR5 AO Line Defection Sensor — Outer Right ITR8307
S1 A7 User Swifch S1 Value < 100
S2 A7 User Swifch S2 Value = 100 & < 400
BUZZER D2 Buzzer
LEDL D13 Indicafor Light L1
LED2 D12 Indicator Light L2
ML - AIN1 D5 Left Motor — Bridge A Input 1 DRV8833 Dual H-Bridge Motor Driver
ML - AIN2 D6 Left Motor — Bridge A Input 2 DRV8833 Dual H-Bridge Motor Driver
M2 - BINL D3 Right motor — Bridge B Tnput 1 DRV8833 Dual H-Bridge Motor Driver
m2 - BIN2 D9 Right motor — Bridge B Input 2 DRV8833 Dual H-Bridge Motor Driver
Pl D7 Open Potf P1
P2 D8 Open Pot P2
BT - TX D10 Bluetooth Pot TX
BT - RX D11 Bluetooth Pot RX
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