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2016 £E ORAv FH#HFEAER RoboCup2016Leipzig Hif

Atlantis {Cemezpt)
We made a low center of gravity and high stability robot.
[Member] [Place] from Tokyo JAPAN [Category] Rescue Maze
Takeru KUNIYOSHI(9t grade) School : Upper Division, Tamagawa Academy

Megumi YAZAWA (Sophomore)  School : Department of EECE, Faculty of Science and Engineering, Chuo University

: The structure and roles of sensors of our robot I
{1.Tube to store rescue [2. PSD sensorx3]
kits) This sensor is used to make the robot move along with the wall. The sensor was
We put the tube in front attached to be slanted against the wall so that the robot is able to recognize its
of the robot so that it orientation.
became less likely to tip [3. Touch sensor x 2]
over when it goes up the This sensor is used to detect an obstacle or to correct the orientation of the robot.
ramp. Fig.1 Front View [ 1 [8. color sensor]

[5. Homemade circuit board] This sensor is used to identify the black tile
= Circuit to send the power and signal and bumps. However, this sensor it is
* Gyro sensor difficult to identify the silver tile and white
* Acceleration sensor [j] tile.
* Display device [9. Infrared sensor]
= A Switch for “a Lack of Progress” This sensor measures the amount of

etc... reflected infrared irradiated by the sensor.

We designed and built a circuit that This sensor is used mainly to distinguish

implements everything listed above. between silver tiles and black tiles.

Fig.2 Top View Fig.4 Bottom View  However, the sensor sometimes
[6. Temperature sensor x 2] ; .
. . . erroneously recognize bumps as black tiles.
This sensor is used to find the
victims ( ]
We ut.this sensor in a place closer Compared to the 2015 edition of the rule,
P P ) the 2016 edition raised the height of
to the front of the robot to make it
easier to find the victims at the bumps.
So we changed the robot's structure so

corner.
[7. Slope for rolling the rescue kit])

The slope is attached to

substantially the same position as Fig.3 Right Side View
the temperature sensor. So it can

drop the rescue kit to the exact

that it allows pivot on bumps or to climb
over bumps by increasing the diameter of
the wheels of the robot.

position.

_l Important Feature of our robot: PSD sensors are used to detect walls, but not ultrasonic sensors. I_
[Pros of ultrasonic sensors] = The angle of the ultrasonic sensor against the wall [° ]
* It can detect walls in the distance. 1l
[ Cons of ultrasonic sensors] o) ; 0 15 30 45 60

When the sensor is 100cm away from the wall and the 3
sensor is inclined 15 degrees against the wall, the ’r':D-' = 10 O O O O X
ultrasonic wave reflected from the wall can’t reach the s ?,'
sensor. (see table 1) = § 50| O O X X X
 If there are obstacles such as toothpicks on the floor, § 2
the sensor sometimes measures the distance to them. Zg/100| O X X X X

An ultrasonic sensor can’t detect walls if the sensor is inclined.
(Pros of PSD sensors] (ultrasonic wave can’t come back)
Even if an angle of the sensor against the wall is big, the

sensor can accurately measure the distance to the wall. -~ The angle of PSD sensor against the wall [ |
(see table 2) &
When the sensor is attached on the robot as the light- 2 0 15 | 30 | 45 | 60
emitting part is spaced from the floor and the light-
- . . f |
receiving part is near the floor, the sensor is able to z
measure the distance to a wall, even if toothpicks are on 5 % 10| O O o O o
the floor.<= Because the sensor detects obstacles which =3
. _ .. . . é 2
are near to the Ilght.recelvmg portion, t.)ut it do.es.not slsolo olololo
detect obstacles which are near to the light-emitting part. _. . , =
Figure 1:PSD sensor’s detectable o
[Cons of PSD sensors] area
* It can measure only when the distance to the wall is (receiver is on the left. Light-  PSD sensors detects infrared light reflected from
short. emitting part is on the right) the wall which is inclined against the sensor.
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