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K B iofire mp e LR R
BRofl: Mgl 238 ¢ L & 4L : KUAS _D.C.TW

(School : National Kaohsiung University of Applied Sciences)
(Team name : KUAS D.C.T.W)
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(Advisor : Chao-Shu Liu Assistant Professor)

The research areas are mainly focused on Power Mechanical, Mechatronics,
Intelligent Control, Servo Chip Design, ect., and applying the servo chip to the
controls of intelligent robotic manipulator and intelligent autonomous vehicles. As
to the implementation of the robot, he provides the suggestion and guidance for the
mechanical design, control kernel and the combination of mechanism and circuits.
Through the link between theoretical concepts and practical implementation,
ICKA_ AR-1000 can acts toward the purposes of innovation, high speed, deftness,

simplification and right decision.
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(1" team member: Yuan-Hung Tai)
Group member: Agency responsible, circuit and program design the general

direction guidance and technical support.
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(2™ team member: Jhong-Hao Chang)
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Group member: Mechanical design and manufacture a written report writing,

material procurement, live game operations.
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( 3™ team member: Yu-Jhang Zeng)

Group member: Responsible for program design, the checkpoints flow

arrangements, written report writing, material procurement, Mechanical

manufacture.
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( 4™ team member: Zin-Ming Wang)

Group member: Responsible for circuits planning, drive circuit design, sensor

design, reports collection and writing, and operation in the competition.
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(Idea And Strategy Analysis)

Sector, the various checkpoints required institutions to integrate, reduce the
number of agencies. Circuit aspects, will verify that the circuit, software drawing
board to achieve modular, to facilitate future integration. Sensors aspects of the
use of the CNY70 as patrol rail use, infrared for obstacle avoidance, color
sensing Confirmation team.

The competition hurdles compared with previous years is more difficult,
time is very tight, so get the correct scores than completed checkpoints more
important, the institutions must be designed to be easy to distinguish the

classification mascot, and planning to place the rescue on mascot location avoid
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mascot fall and did not get the score.
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(Mechanism Design)
1. Rising institutions: -

Juh

Using a screw with a larger reduction ratio characteristics to transmit the
driving force, so that the front wheel portion and rear portion can be moved up
and down. More accurate use of the ball bearing slides allow the front wheel
section and smooth the vertical movement of the rear wheel portion can be
decreased to achieve the required operation for the straight up, and restrict the
movement direction. In the rise and in order to improve the body of the posterior
segment of the main power concentrated in the screw top, so we will in
conjunction with the screw portion, with a cushion, mainly in order to put on the
screw force is dispersed to the rail, this method greatly of reducing the load of
the screw.

2. Jaws:

Two servo drives directly drive small square tubes jaw.
3. Both ends lengthened jaws:

The middle of the jaws both ends of the longer, can be used to eradicate the
obstacles.
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(Wheels Drive Design)
1. Middle wheel:
The middle wheel is servo motor driven spur gear with reducer drive tires.
2. Rear wheel:

The rear wheel is the use of a servo motor with a bevel gear drive reducer.
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(Circuit Design)

1. Power Planning:
The battery is five 2200mAh lithium battery, rear-wheel drive of two servo

motors a battery, a rise institutions drive two motors shared drive folder jaw

opening and closing of the servo Less folder claw Motor sharing a teeth,

motherboard circuits and sensors shared one.

2. DC motor drive circuit:

8051 output low voltage via logic gate interlock input op to coupler PIC817
converted to high voltage, start the P type IRFP9540 with the N-type IRF540
field-effect transistor the H-bridge driver circuit, and the order in response to the
PWM control IRF540 field-effect transistors control the speed of an N-type
cathode plus.
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(Sensor Design)
1. Tracking sensors:

To use the CNY70 sensing, infrared light reflection principle, determingI
whether there is a clearer signal on the track, and then LM358 amplifier signal.
2. Color sensor:

Color sensor uses light irradiation items are reflective the discriminant color
wavelength of light and amplify the signal after LM358.
3. Infrared sensor:

Emits infrared light form analog voltage encounter energy induced by the
object reflects infrared receiver, and then through ADCO0804 would signal
converted into digital signals.

4. Proximity switch:

The use of an inductive sensing, through the external magnetic field

changes, the detected change in impedance caused by the eddy current generated

on the surface, usually used for detection of metal conductor such.
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(Assembled, Test, And Modify)

Discussion out of ideas drawn into the body diagram, began to collect the
materials and processing, the agency will complete the first manual test, and then
mounted on the motor drive, the first version of the robot because of the size of
formulated too conservative, leading to heavy and, apart from outside agencies
and there is no problem, a little correction that will be, so the second edition is a
lightweight and simple processing target. Finished weight is about the first
edition of the 60% of the first edition institutions also fixes too complicated and

difficult processing, higher machining accuracy.
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(Robot Ideas Features Description)
Bodywork design into three parts, respectively, can move relative to each
other, to emulate stacker design .Jaws stacked small tube, the jaws both ends in

the middle longer can be used to remove the obstacle of the landslide area.
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Need to invest a lot of time and effort to participate in this contest, but learn must
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have a lot of robots that we have done is not subject to manipulation, issued by us
prior to the program commands and sensors of the robot so that it the action we want
to make the move, related technologies rusty, pre-production will be very hard to
solve the problem of the method, but we have to overcome, although the results were

less than ideal, but the harvest is the most valuable.



