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The auto-robot race is necessary to design the tboapable of judging the
path, lifting and moving the box, clipping the dafid up-down the stair. It also can
sense the black line, red or green color and tiséipo of block. The chassis is
constructed by the aluminum frame to reduce thghtetogether with the PLC, DC
motors, relays, sensors, etc. The strategy ofabe robot to overcome the three
gates is to pass the rocks region and get the bladlk to saving-region firstly. And
then go through the landslide region to move tleelbox and catch the dolls back to
saving-region also. Finally, the robot needs tsspthe flooding region and steps up
the stair to get the dolls back.
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Figure 1 Design Blocks
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The robot designed is classified by six pansluding chassis, moving, clipping,
lifting, stepping, sensing and control center. €hassis which the size is about
80cm(height)x 40cm(width)x 60cm(length), is consted by Aluminum frame to
reduce the weight. The moving part adopts the @@nto drive. The power is
supplied by DC 12/24V battery. The PLC is usedffiercontrol center because of
its easily maintained. The color sensor is chdeesensing the black line. Also
the color sensor is applied to find the color & ¢ioll for judging where it to put.

The up-down stair part of the robot is combinedgear and rack and support with
DC motor for driving and uses the ultra-sound setsgense the position of the stair.
The clipping part is composed by the Dc motor dipped. The lifting part is
referred to the forklift design. The robot has #owantage of simple mechanism,
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light weight and low power. The PLC program isilgas construct and maintain.

The robot has been test and verified to meet the n@quirement.
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Figure 2 Clipping mechanism
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Figure 3 Lifting mechanism
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The low speed DC motor together with the small giheels are used for driving
the robot. The axle center of the motor-wheelsmasition needs to firm and be
co-axial.



SHIFE ~ EIUESE ~ N
Team Member and Robot Introduction

iV

Rle 5 #4
Figure 4 Wheel mechanism

B RER

BEEBET BHP  RPIBERIELT PLC, * 12V p B 24V *
DC/AC # = AC110V & & PLC -

The PLC is used to control the relays and sensoree motors are directly
connected to the relays and controlled by PLC @nogr Two 12V DC batteries are

used and the 24V DC is got by two 12VDC batterm®ected in series. The DC/AC
converter is used to convert the DC power to 11@/pdwer.
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Five sensors are used for robot to find the blask&nd judge the root where to

turn. The color sensors are applied to distingthghcolor of the dolls. The
ultra-sound sensors are utilized to sense themtister estimating the location of
blocks, boxes or stair.
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Figure 6 sensors arrangement
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Figure 7 color sensor wiring
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Figure 8 ultra-sonic sensor concept
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After the assembly and test, the robot is verifete able to sense the black line,
catch the dolls and judge the colors. The gatgedown the stair is hard to design
because the mechanism is complicated. Besideswdight of the gears and racks
and DC motor applied to pass this gate is heavyhand to meet the weight of 25kg
limitation. The lifting mechanism simulated thekKiat is test and proofed to lift the
box and move it.
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Figure 9 Final works

SR A AL

AEARY PLCE AP B3RP 235 RG> 25 M4 2
& o "\#ﬁ%&ﬁ?ﬁ SRR A %mi’ﬁiﬁzﬁzf_i?q/% A
BEF I ggtA e LARFP OB ERE AT F RIS
AL WHEE cBRMRERIBOB T LEP BRI FIETRR o FEd B RIET 2
$ric%d > RFRARPIHEAHEIFERZE o

The robot adopts the PLC as the control unit hasittvantages of the easily
programming, simply wiring and facility maintaining The design of clipping



SHIFE S IV N

Team Member and Robot Introduction
mechanism is simple and light weight and suit far tace needs. The L-shaped
forklift design is easily used to move the box &ftdt. The five sensors applied to
find the root and judge where to turn. The cokmsors can be used to distinguish
the red or green color. The ultra-sound sensersitlized to judge the location of
the box, stair or saving region. The originalifytiee robot is simple and light
weight and easily designed.
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Being the EE background, even refer to the worksreflecessors, the
manufacture of the robot is hard for us. It is fst time to design and make robot.
Due to lack of the experience, everything is ned @amost learning it from the
beginning. The robot design need to integratestbetrical and mechanical design,
and the PLC program is long and a little hard xo fiThis makes us setback during
the process of the manufacture. Also, the absehgartners during the period is
our problem. It leads to the team members misutalgigg each other and making
team work break down. Anyway, we learn very much in this robot race, exgiag
our view, realizing the design from other teamsl anlarging the knowledge.



