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Hardware Specifications

5.1

Mechanical Hardware

5.1.1

Ichiro Kid Size 1

Ichiro Kid Size 1 is a development of Ichiro Teen Size V.3, V.2 and V.1. This Ichiro
Kid Size 1 robot has the name Umaru. This robot uses a Logitech C930 camera and
two LiPo 4S batteries weighing 300 grams. There are twenty degrees of freedom
using the Dynamixel Servo. Twelve Dynamixel MX 106 for the robot leg, six
Dynamixel MX 64 for the robot arm and two Dynamixel MX 28 for the head. This
robot is made by cutting and bending with aluminum type 5 (3 mm thick) for the legs
and type 6 aluminum (2 mm thick) for the arms. Innovations were made because of
the existence of robots that have low running speeds.

Fig. 1. Ichiro Kid Size 1 Design
This robot has a height of 0.84 m with a weight of 7.2 kg. This robot has a
change in the legs. Innovation on the legs is done by changing the design of the robot
legs and the brackets on the robotic feet. This innovation can reduce the position of
the center of gravity (cog). By lowering the cog, it is hoped that the robot can be more
balanced to run faster.
5.1.2

Ichiro Kid Size V2

Ichiro v2 is an ichiro team’s robot that uses the Darwin-OP platform. In this v2 robot,
several modifications were added, such as the soles of the feet, head, camera, body
shield and body of the robot. Robot v2 uses 2mm thick aluminum on most of its body
and 2mm thick stainless on its legs. This robot is driven by a dynamixel mx series
servo from ROBOTIS which consists of 12 mx 64 servos on the legs and 8 mx 28
servos on the top with a total of 20 degrees of freedom.
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Fig. 2. Ichiro Kid Size V2 Design
This robot has a height of 0.56 m and weighs 4.5 kg. This robot has changes
in the body shield section. Innovations on the body are made by changing the
protective material into polyacetal. This innovation can reduce the risk of a robotic PC
to turn off suddenly after a fall. By changing the protective material, it is hoped that
the robot is safe and can be active without thinking about the risk of falling.
5.1.3

Ichiro Kid Size V3

Ichiro Kid Size V3 is the development of Ichiro Teen Size V1 and V2. This Ichiro Kid
Size V2 robot has the name Itharo. This robot uses a Logitech C930 camera and two
LiPo 4S batteries weighing 300 grams. There are twenty degrees of freedom using the
Dynamixel Servo. Twelve Dynamixel MX 106 for the robot leg, six Dynamixel MX
64 for the robot arm and two Dynamixel MX 28 for the head. This robot is made by
cutting and bending with aluminum type 5 (3 mm thick) for the legs and type 6
aluminum (2 mm thick) for the arms and several parts made using the CNC milling
method. Changes were made to obtain a robot with an intermediate size between v1
and v2.
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Fig. 3. Ichiro Kid Size V3 Design
This robot has a height of 0.67 m with a weight of 7.1 kg. This robot has
changes in the overall design of the robot. Innovation in the body is done by changing
the design of the robot to be lower than the v1 robot. This innovation can make the
robot have a more compact size than the v1 and COG which are spread evenly
throughout the body. By changing the design, it is hoped that the robot will have more
distributed COG and have better performance than the previous robot.
5.1.4

Ichiro Kid Size V3.1

Ichiro Kid Size V3.1 is the development of Ichiro Kid Size V3 combine with V1..
This Ichiro Kid Size V3.1 robot has the name Khotaru. This robot uses a Logitech
C930 camera and two LiPo 4S batteries weighing 300 grams. There are twenty
degrees of freedom using the Dynamixel Servo. Twelve Dynamixel MX 106 for the
robot leg, six Dynamixel MX 64 for the robot arm and two Dynamixel MX 28 for the
head. This robot is made by cutting and bending with aluminum type 5 (3 mm thick)
for the legs and type 6 aluminum (2 mm thick) for the arms. The change was made
because the robot was considered to have a low running speed and heavy weight
compared to the Ichiro Kid Size 1 Robot.
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Fig. 4. Ichiro Kid Size V3.1 Design
This robot has a height of 0.7 m and weighs 6.1 kg. This robot has a change
in the legs. The innovation on the leg of the Ichiro Kid Size V 3.1 robot uses the
design on the Ichiro Kid Size V 3.0. This innovation aims to reduce and increase the
acceleration of the robot, because the Ichiro Kid Size 3.0 robot leg has longer
dimensions and a heavy weight compared to Ichiro Kid Size 3.1. Innovations on the
legs were made to reduce the load on the Servo Dynamixel considering that there was
often damage to the Servo Dynamixel on the legs. This innovation can reduce the
weight on the robot. By reducing the weight on the robot, it is hoped that the robot
can be more balanced to run faster and have a lighter weight.
5.2
Electrical Hardware
5.2.1

Kid Size V1

Fig. 5. System Control Diagram
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The picture above is a control system of Ichiro robots. In this system, our robot uses
an Intel NUC mini PC as its main controller. For the visuals of our robot we are using
a Logitech C920 camera that plugs in usb port on Intel NUC.
Since 2018 we haven’t used a compass because of the regulations that have
been applied. For Sensor Orientation, we have used MPU-6050 where this sensor is
quite accurate with 16-bit ADC internal hardware facilities for each channel. This
sensor combines the 3-axis gyroscope and 3-axis accelerometer on the same chip. To
be able to interact with MPU-6050 a microcontroller such as Arduino is needed as an
interface for i2c-bus. In our robot, we used arduino nano as access to this sensor.
For joints movements in our robots, it is driven by a servo motor. There are
20 joints on the robot and we use a combination of dynamixel mx-28 servo,
dynamixel mx-64 servo and dynamixel mx-106 servo. On the legs, there are 6
dynamixel mx-106 servo motors on each leg. In the hand, there are 3 dynamixel
mx-64 servo motors are used in each hand. And on the pan and tilt, there are 2
dynamixel mx-28 servo motors. To interact with a servo motor, we use a
sub-controller in the form of a cm-740.
This robot requires Supply power with a voltage range of around 12 volt
until 19 volt. We use a 4-cell LiPo battery, 3300 mAh. Supply power is intended for
Intel NUC and cm-740, but for cm-740 we only use a supply power of 16.8 volt.
5.2.2
Kid Size V2

Fig. 6. MPU-6050 + Power switch Board
For the second version robot, the control system used is the same. we don't make
many changes in electrical terms. We only minimize the board by combine the power
switch board and MPU-6050 board into a single board to make it more compact and
minimalist.
5.2.3

Kid Size V3

For the third version of our Robot, We used the control system used is the same. we
don't make many changes in electrical terms. We used the same board as v2 version
of our robot.

