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- MRT3 curriculum is developing for helping students(age 6 - 13+), through robotics,
learn essential STEM (science, technology, engineering, and math) concepts.

- Step by step and systematic building instructions for MRT3 educational robot kits.
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Beginner Ellintermediatefil Advanced
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Let's learn how to assemble each part and its function!
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STEM 6.Brain of the robot—MCU 40
STEM 7.Control of the robot—Remote Controller 41
How to use the remote control? 42
Robot Making7--Mini Racing Car 43
Robot Making8--Avatar Helicopter 49
Robot Making9--Knight and Donkey(Don Ki Ho Te) 57
STEM 8. The principle of Remote Control 65
STEM 9. Robot Development 66
Robot Making10--Xx—SOCCER 67
Robot Making11--Drummer baby bear 73
STEM 10. The History of Robot 79
STEM 11. The Power of a Robot—Electricity 80
Robot Making12--Air sing sing Plane 81
Robot Making13--Bumper Car 87
Robot Making14--Boxing Robot 93
Robot Making15--Battle Robot 99
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Frame / Adapter

S| T DOOOC Adapter 1 (10)
" Frame5(5)
DOOOOOOO0OOA Adapter (5)
OO Frame 11(5) Round Block (2)
o -

Frame 21 (2) L adapter (4)  Eye Block (2)

Shaft / Bush
h Connecting Shaft (4)

I S-Shaft (4)
.
I \-Shaft (4) - - = .

L-Shaft (4) Coupling (4) Bush (10)  Half Bush (10) Red Bush (10)
Gear / Wheel

Spanner (1)

(YYrrl

o
Guide wheel (2) Red wheel (2) S-wheel (2) Rubber Frame (2)
Electronic Parts
b
- )
u ', R/C Receiver
DC Motor (2) R/C Receiver (1)

Main board (1) Remote Controller (1) 6V Battery Case (1)
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Special point of blocks
o

0%9 © ® ©

(2]

% As shown above different blocks structure has different numbers of studs. Be careful the direction when assemble.

Assemble blocks

The blocks can be assembled in any structure.
(The middle hole can be used to assemble the DC motor)

X Block15 means that it has 5 holes in a row and the left column side has 3 studs, the other side has 2 studs.

g -

% Block35 means that it has 5 holes in three rows(total 15holes), also the block 35 has one side with 3 studs
miss some words here.

R

% Block 511 means that it has 11 holes in five rows(total 55 holes ), one side has 6 studs, the other side has
miss some words here.

S -%
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> Block 90 means the block is in "L" shape with the angle of 90 degree.

> Block 135 means has an angle of 135 degrees.

Assemble using an adapter

-

% Some steps to take note when using the adapter.

(*)
If both sides are odd or even, the block can't assemble with adapter.

( ) (*)

Make sure that both upper and lowe of the block must has the
equal studs, when assemble using adapter.

- N
- S\
-
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Assemble block and frame .

% When assemble block and frame, make sure all the block's studs inserted into the frame's hole.

Assemble shaft and bush

> Try to assemble in order.

Y
Assemble DC motor and coupling.

¥ The coupling is used to join the shaft to the motor and can be used to make the shaft longer.
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Assemble DC motor and wheel.

¥ Try to assemble in order.

o -

L Adapter

% please assemble* (Arrow ) direction first.

N
‘ : : : Frame 11
- ; —'—’!
_ S--shaft (5 holes distance )
_ M--shaft (7 holes distance)
I L-shaft (11 holes distance)

\_ J
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1. Piglet 2. Multiple Gadget’s Arm

3. F—15 Fighter 4. Three Wheels Bicycle
L

5. Apache Helicopter 6. | am a Gymnast!

7. Mini Racing Car 8. Avatar Helicopter

MRT3-1




9. Knight and Donkey 10. X—SOCCER

11. Drummer baby bear 12. Air sing sing Plane

13. Bumper car 14. Boxing Robot

<«

15. Battle Robot
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%ﬂsc'ence STEM 1. Kinds of Robots

I'm a Humanoid

Who are you?!?!
Robot.

Whatis a
humanoid robot?

ighting
with swords.

Don't you know!?! A humanoid robot has the

shape of a human and with robotic technology. I am a little bit angry

because you know
more than me.

There are many kinds of robots S
used for manufacting, servicing,
etc. I'm a service robot. :
N
(3)
1) Manufacturing
Industry

.

2) Servicing Robots
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il Science  Robot Making2
0 Engineering -Multiple Gadget’s Arm
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Robot Making3
-F—15 Fighter

(
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> Pull back the rubber band and hang to the Gear
Wheel, drag backward and put off your hand, the
\_ robot will move forward. )
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> Pull back the rubber band and
hang to the Gear Wheel, drag
backward and put off your hand,
the robot will move forward.

N\ L J
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STEM 2. What’s a Robot?

Is the machine broken?

He's sick.

Can you understand
his language?

Yes, because we
are both robots.

He's a robot?!
Does that mean a
refrigerator is a robot?

Yes, of course!

| think you don't
understand what
robots are!

A robot is defined as an automatic machine
that has structure and program to operate in
a human fashion or to help with human tasks.
Do you know who invented the word robot?

@at's too difficult!

Y

@CEOEEEE
CICICICICIC)

The Advent of the word 'Robot’; Dr.Carel Capek was one of the
most influential Czech writers of the 20th Century.

He introduced and frequently used the world 'robot’ which
appeared in his play R.U.R (Rossum's Universal Robot) in 1921.
Meaning of word 'Robot’; In the western Slavic roots,

it means 'work' or ‘act. Origin of word 'Robot’;

It comes from 'Robota' in Czech, which means "compulsory labor".

(6}
Wait! The vending maching What is he He said you put a broken
is saying something... saying?! coin, so he's sick!

Sorry, I'll be careful
next time.
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i % AL Making My Robot

& Try to make the robots in the picture and talk about their shapes.
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STEM 3. Principles of a lever

Can you let me go down? Oops, I'm too heavy.

Fulcrum

If you add more power
on one side, by the laws
of physics the other point
of action moves in the
opposite direction.

Point of
action

Wow! We're level.
How did you do that?

Oh, so you mean a
lever can be used to lift
objects using a bar and

pivot?

It's simple if you know
the principles of a lever.

Yes, the see-saw
also follows the
principles of a
lever.

e

become level.

That's why you You're good!
moved closer to the Do you know any
Fulcrum for us to other uses for

levers?

If the Fulcrum is further
away from the power point,
the force (point of action)
is greater.

Fulcrum

I
Point of t
action

o

Well..what other
uses are there?!

Don't worry.

Let's find it together!
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\.  Engineering Robot Making5
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Wl | Technology  STEM 4. The use of
-~ B Engineering weight and pulleys

A pulley is made by wheel, shaft and rope.
There are two kinds of pulleys,
do you want to try to lift obejects using both?!

What are the uses of weights and pulleys?

Moving pulley

N
Wow! This object is

really easy,
but why does the object
move so little?

-

The object isn't that
light but the fixed pulley
makes it easier to move.

- e e = = = = ———— = = = = = = = = ==

~

- What is the difference between fixed and moving pulleys?
-~ \ '

— e e = = = ——————

MY ROBOT TIME Workbook series




MY ROBOT TIME
— G -

I % Al Making My Robot

L ) Try to make the robots in the picture and talk about their shapes.
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\. | Technology STEM 5. The magic box

of a robot-Main Board

What's up?
Why are you

A friend at school brought a
dancing robot. I'm jealous!

own robot, don't worry!

You can make your

Ta-da!! This is the
solution to your
problem.

(5]

This is the mainboard.
If you have this in your robot,
you can make it move.

And you can control it
by a remote controller.

Y

And you can make robots sense
objects around it.

N

Now | can make

MY ROBOT TIME

Wow! This is an amazing thing.-

my own moving robot?

Workbook series
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[ .. Technology How to use the
n |

electronic parts?

Mainboard assembly/Function of each feature

LCD Status Display
Display the status of

IR Sensor Input connector 10 modes. Remote Sensor Input connector
This input coordinates the signals that This input coordinates the signals that
are received from the IR sensor. are received from the remote control.

Speaker Output

This output coordinates this
signals that are received
from the speaker sensor.

MCU IC is responsible
For saving and running
program. (Acts in the role
of the brain.)

Left DC Motor connect
The output coordinates
the functions of the left

motor.
Right DC Motor connector

The output coordinates
the functions of the right
motor.

Modifying Remote
Control ID Switch
This part is for setting
remote control ID.

Program Start Button
Start button for each mode.

MODE Settings

Power Switch @ :
Power on/off switch. Modify modes of program.

Power Connector
Connects to the 6V battery packs.
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Mode Setting

1. Press mode button and the LCD will be changed as below. Please select your favorite function.
2..After selecting your favorite mode, press start button and the robot will move.

MODE 1 MODE 2 MODE 3

Free Move Remote control control Line Tracer Avoider
MODE 5 MODE 6 MODE 7 MODE 8
Stalker Drop Checker Touch Remote Control + IR
MODE 9 MODE 0

Remote Control + Touch Remote Control(R)

1eviensf O\A

This Sensor receives IR signal from remote controller and
converts them into input signal.

MY ROBOT TIME Workbook series
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-~ Connecting the main board \}7

Connecting in this order.

1. Connect battery case to Power connector.

2. Connect DC motor to the Right-motor connector.

=
3

Battery Case

1\' Setting mode

1. Ensure battery case/DC Motor Connector are connected.
2. Turn on the power.

3. Press the mode button and select as the follow mode.

MODE # 1 - Free Move Mode

4. Press the START button.

1: How to make it move? :1

% Press START button, the small robot will swing like a Gymnast.

MY ROBOT TIME Workbook series
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.. Technology =~ STEM 6. Brain of the
B robot-MCU

The MCU (Micro Controller Unit) is what makes the
robot move. The MCU saves and runs programs to
make the robot move in the desired way.

Mode #1:

Both wheels move forward 5 times.
Both wheels move backwards 5 times.
Right wheel moves 5 times.

Mode #2:
Right wheel moves
independently.

Left wheel moves
independently

T

\\\\\\\\\\\\\\\
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robot -Remote Control

[ %j Technology = STEM 7. Control of the

Can you change the channel? ) \ P //_R @e‘s a remote contoller. 2
Al

WhizZQ/

Thank you Huna.
What's the principle of a
remote control? (2

How can | change the
(3) channel from far away?

If you press the button, that information is
sent to the TV via the IR sensor and the

TV receives that information.

The IR Sensor changes the electric signal
and the TV can recognize the change.

\

Then why radio and
airconditioners can't be controlled
by a TV Remote controller?

) €]

Each product and company have different
IR signals and sensors. Thesedays you can find
universal remote controls.

| want to control you..
hahah!

Thanks!What's your
serial number?

MY ROBOT TIME Workbook series
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.. | Technology How to use the

- B Engineering remote control?
_/
Remote Control configuration
Remote Control ID check/LED Status zemote Control _lD (?hf,c',‘ LED
RemoteCon ID status display. (1~8 LED) nce the ID setting is finished,

the "OK" LED turns on.

ID settings button ID Check button

Forward/Backward

Left/Right button
button

Special function keys

Setting remote control ID

@® Turn on the robot.

@ Select # 2 mode of robot.
® Press cH button while holding + button. The A panel ID LED turns on and shows you what mode you chose.
@ Press ¢H button while holding '+ button and choose your ID. (Number 1~8)

® After selecting ID, if you release +* Button and press CH button, ID will be selected. o
® The LED on the mainboard will blink 3 times and it will turn off automatically.

That means the ID Selection is finished.

@ If you press +* button, you can see your selected ID.

% If there is a problem, repeat steps 1-7 carefully.

How to set up communication ID

% The maximum number of channels can be set as shown below without interference.
Use the picture to assign the channels to the communication ID.
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Robot Making7-Mini
Racing Car
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Connecting the main board

Left-DC
motor

Battery case

IN1_Left IR sensor

Right-DC
motor

Connect in this order.

1. Connect Battery Cases to Power connector.
2. Connect Left-DC motor to Left-motor connector.
3. Connect Right-DC motor to Right-motor connector.

4. Connect R/C receiver board to R/C connector.

Setting mode

1. Ensure battery case/DC Motor Connector are connected.
2. Turn on the power.
3. Press the MODE button and select as the follow mode.

MODE # 2

Remote control Mode

4. Select Remote ID.
5. Press the START button.

~ How to make it move? :1

% Let's play Car.Racing game with friends.
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Robot Making8-Avatar
Helicopter

q g )
) I— 1)
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Connect in this order.

1. Connect Battery Cases to Power connector.

2. Connect Left-DC motor to Left-motor connector.

3. Connect Right-DC motor to Right-motor connector.
4. Connect R/C receiver board to R/C connector.

Right-DC
motor

Battery case

- Setting mode |

1. Ensure battery case/DC Motor Connector are connected.
2. Turn on the power.
3. Press the MODE button and select as the follow mode.

MODE # 2 Remote control Mode

4. Select Remote ID.
5. Press the START button.

~ How to make it move? J

il
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..  Engineering Robot Making9-Knight and
EIA Y,

Donkey (Don Ki Ho Te)
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{'@) How to operate Knight and Donkey \/‘:

4

Left-DC
motor

Right-DC
motor

Battery case —T

MY ROBOT TIME
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Connect in this order.

1. Connect Battery Cases to Power connector.
2. Connect Left-DC motor to Left-motor connector.
3. Connect Right-DC motor to Right-motor connector.

4. Connect R/C receiver board to R/C connector.

~ Setting mode |

1. Ensure battery case/DC Motor Connector are connected
2. Turn on the power.
3. Press the MODE button and select as the follow mode.

MODE # 2

Remote control Mode

4. Select Remote ID.
5. Press the START button.

. How to make it move? \}

X Let's play Robot fighting game with friends.
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=) | Science STEM 8. The principle
~ | Technology of a remote control

Of course! Your finger is blocking the sensy

\

It doesn't work!\
Volume
Send IR sensor /\/\/\/\/\/\/\/\/

Turn on TV

WWWWWWWWAMWAAN

Channel

/\/\/\/\/\/\/\/\/\/\/\/\ Receive IR

Sensor

Oh, so because
| blocked the sensor,
| couldn't send the signal.

AQAVVAVVAVAVAVIVIAVAVIVIVIVVIVIVIVIVIIVIVIY
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%ﬁj Engineerii); STEM 9. Robot Development

Yea, we robots Yea, first time robots were used
develop everyday. for simple tasks, now you can
race with human beings!

I win! I think you are
faster than last time.

haha. Let me
explain to you about
robot development.

The first generation of robots helped humans

s . 1st Generation
with simple tasks, like factory work.

robots were used for
simple repeated tasks.

~ Simple repeat robot
~ Industrial robot

These robots are
The second generation of robots had senses much more friendly with

like humans did. Sensors were added to help with the process. humans and fun

to be around.
P
b |

e |

6\6\ ~ Pleasure robot
- Pet, Game,
soccer robot
©

3rd generation robots will be the future. So, in the future. We can make

They will have human qualities and shapes and robots to our own design and image.
mimick actions of real humans.

They'll have Al (Artifical Intelligence) w

to be able to interact with humans.

e \
- Artificial Intelligence robot
/ Humanoid robot
~ Personal Agent
~ Educational ropet

| want to make a
robot to do my
homework!!
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Robot Making10-X—Soccer
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~ Connecting the mainboard

IN1 Left IR sensor

Right-DC
motor

Battery case

MY ROBOT TIME
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Connect in this order.

1. Connect Battery Cases to Power connector.
2. Connect Left-DC motor to Left-motor connector.
3. Connect Right-DC motor to Right-motor connector.

4. Connect R/C receiver board to R/C Connector

- Setting mode

2. Turn on the power.
3. Press the MODE button and select as the follow mode.

1. Ensure battery case/DC Motor Connector are connected.

MODE # 2

Romote Control Mode

4. Select Remote ID.
5. Press the START button.

. How to make it move?

X Let’s play X- Soccer game with friends . You may use our soccer field or with the rest blocks and frames.




Foundation Level
{Foundationievel e

.. Engineering Robot Making11-Drummer
E AW baby bear
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5\'@) How to operate Drummer baby bear:)

- Connecting the main board

IN1 Left IR sensor

Right-DC
motor

Battery case

MY ROBOT TIME
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Connect in this order.

1. Connect Battery Cases to Power connector.
2. Connect Left-DC motor to Left-motor connector.
3. Connect Right-DC motor to Right-motor connector.

4. Connect R/C receiver board to R/C Connector

- Setting mode |

1. Ensure battery case/DC Motor Connector are connected.
2. Turn on the power.
3. Press the MODE button and select as the follow mode.

MODE # 2

Romote Control Mode

4. Select Remote ID.
5. Press the START button.

1/ How to make it move? /1

( )
\
N\ _J
3 Use paper cup to make a drum for baby bear.

Paper cup
or other
material
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ﬂ%re‘hmmgy STEM 10. History of Robot

Let's look aroud history@

Past Recent Past Present Furture
-They talked about it in -In 1949, the author -In 2003, WowWee
literature. The oldest Jack Williams wrote Company made a
robotis a Giant BronzeTalus = in his book, "Humanoid" humanoid robot toy.
Culture in Greek Mythology. about the creation of a  1yearlaterZMP made "Nuvo',
robot-human character. = aremote controlled robot.
-In 18th century France, -In 1927, American, -NASA made a remote = -MicroRobot, Service Robot,
Jacquess de Vaucanson = RJWensley made Telebox; = controlled robot Robonaut = Farming Industry Robot,
made an artifical duck capable and in England, and Anthony Gallo Company Space Robot, and
Technology = of flappingits wings,  Richard made Eric the robot.  developed Mars Probe, = Automatic (non-manned)
quacking, eating and which was a flying robot. Transportation and
digesting food. Entertainment robot will be

forecsted for practical usage.

/
/l In the future, what robot will be produced? \
‘ Imagine your own robot and try to make it. !

3083533533 33B3BB3BBVIVIVIBIBBIBIBBBBVBBVY

MY ROBOT TIME Workbook series



MY ROBOT TIME

Y

=) | Science STEM 11. The Power of a
. [ Technology Robot-Electricity

Why are you The fan doesn't work!
sweating?

What happened?

Let me see.... there's
no electricity here!

Electricity is energy. It is the movement of
electrons. There is always a positive and
negative flow. Two similar forces will
Let's study today repel each other, and two opposite forces

about Electricity. attract each other.

What's electricity?

Same like a
magnet, right?

Right~ Imagine if there was
no electricity....

If there wasn't any
electricity, | wouldn't

be able to use my
computer!

Exactly! Now you
know how important
electricity is.

After sunset, we won't be able to see
anything and do anything.
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El AW sing sing Plane
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{@) How to operate Air sing sing Plane?

~ Connecting the main board

IN1 Left IR sensor

Right-DC
motor

Battery case

MY ROBOT TIME
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Connect in this order.

1. Connect Battery Cases to Power connector.
2. Connect Left-DC motor to Left-motor connector.
3. Connect Right-DC motor to Right-motor connector.

4. Connect R/C receiver board to R/C Connector

- Setting mode

1. Ensure battery case/DC Motor Connector are connected
2. Turn on the power.
3. Press the MODE button and select as the follow mode.

MODE # 2

Romote Control Mode

4. Select Remote ID.
5. Press the START button.

. How to make it move?

*Let’s play a bursting balloon game.

*Teachers or trainers will help you set a pushpin to pierce the balloons.
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Robot Making13-Bumper Car
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~ Connecting the main board | —

IN1 Left IR sensor

Connect in this order.

1. Connect Battery Cases to Power connector.

2. Connect Left-DC motor to Left-motor connector.

3. Connect Right-DC motor to Right-motor connector.
4. Connect R/C receiver board to R/C Connector

Right-DC
motor

Battery case —T

- Setting mode

1. Ensure battery case/DC Motor Connector are connected.
2. Turn on the power.
3. Press the MODE button and select as the follow mode.

MODE # 2 Romote Control Mode

4. Select Remote ID.
5. Press the START button

How to make it move?

X Let’s play a pushout game.
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-~ Connecting the main board

IN1 Left IR sensor

Right-DC
motor

Battery case —T
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Connect in this order.

1. Connect Battery cases to Power connector.
2. Connect Left-DC motor to Left-motor connector.
3. Connect Right-DC motor to Right-motor connector.

4. Connect R/C receiver board to R/C Connector

- Setting mode

1. Ensure battery case/DC Motor Connector are connected.
2. Turn on the power.
3. Press the MODE button and select as the follow mode.

MODE # 2

Romote Control Mode

4. Select Remote ID.
5. Press the START button

X Lets play a boxing game with your friends.
play gg - Y
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-~ Connecting the main board

IN1 Left IR sensor

Right-DC
motor

Battery case —T

Connect in this order.

1. Connect Battery cases to Power connector.
2. Connect Left-DC motor to Left-motor connector.
3. Connect Right-DC motor to Right-motor connector.

4. Connect R/C receiver board to R/C Connector.

- Setting mode

1. Ensure battery case/DC Motor Connector are connected.

2. Turn on the power.
3. Press the MODE button and select as the follow mode.

MODE # 2

Romote Control Mode

4. Select Remote ID.
5. Press the START button

How to make it move?

% Lets play a battle robot game with your friends.
h
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