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A ~ Instructor : Zhan super Assistant Professor

The area of research interests are Control Theory, Modeling
and Analysis for System Dynamics, Application of Piezoelectric
System. He gives valuable advising of mechanism design, the
choice of control kernel and the analysis of vehicle dynamics
for this project. Through the 1ink between theoretical concepts

and practical implementation, we hope our robot quickly,

effectively and Intelligent.
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Two ~ Team members i1introduced

(1) ~ Lee Study Ancestor C(lassmate

When any captain’ s duties, is responsible for leading groups
1n the ranks, data collection, report production, body design,
parts procurement, body assembly, testing body and encounter
difficulties in the concept of integration, after the
completion of the production of the body, when we try to rise
hi1gh40 cm Pressure agency problems in the new discussion and
design, the pneumatic cylinder board the installation of a long
auxiliary board before the pressure rise to institutions able
to smooth the stand will not tip.
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(2) ~Lin Xueyu Classmate

Game as operator, 1s responsible for the body design, coding,
buy parts, circuit board production, body assembly and testing
of the body, making a unicorn doll grip institutions, beginning
to use small motor bodies caught a unicorn dollcan just wrap
the the entire unicorn doll’ s position, and then use the the
pneumatic cylinders folder grasping grip with Pressure unicorn
doll, to complete the pinch-grip design of the pneumatic
cylinder.
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II ~ robot Profile

A ~vision and strategy analysis

The 1dea: design concept, the robot uses pneumatic cylinder
car rose 40 cm to board the 40-cm ladder with three pneumatic
cylinder clip captured gripping unicorn doll. Use infrared
sensors to sense the black line and do the tracing, coupled with
the encoder to count the distance and correction, then the
infrared sensors do sense obstacles to avoid obstacles.

Strategic Analysis: four minutes of playing time of the
disaster relief operations, do first the following order:
(1).do first second hurdle: "mudslide area from the starting
area with black lines as sensing paths to reach the roadblock
area, using infrared sensors through the roadblock area,
obstacle avoidance and the sensors do came to the rescue zone
in the grip all the unicorn dol! back to the ambulance station,
1n order to complete the rescue mission.

(2).doing the first hurdle: "landslide area, tracing black line
from the starting area as a sensing path, sensing an obstacle
(wooden box) placed to move out to the specified area to
complete later to the rescue the pneumatic cylinder increases
to 40 cm grip all Kirin doll back to the ambulance station, in
order to complete the rescue mission.

(3).do third: "flood zone", from the departure area tracing the
black line the ladder with slopes obstacles sensed as a sensing
path 40 cm, using pneumatic cylinder was increased to 40 cm and
then forward find the black line after forward through the
slopes obstacles later to the rescue zone, the agency lowered
10 cm motor screw, clamp clip claw institutions declined after
all the unicorn doll, and then rise back to the ambulance

station, 1n order to complete the rescue mission.
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< Map1 > Motor screw mechanism < Map?2 > Pressure rise to agencies
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<Map 3>Pneumatic cylinder pinch-grip mechanism

Two ~ Mechanism Design

(1). The motor of the screw mechanism: with a motor to rotate
the screw, in order to achieve the function of the rise and fall
can be driven by pneumatic cylinders pinch-grip. < Map 1> motor
screw mechanism design.

(2).Pressure rose institutions: with elongation of up to 40
cm pneumatic cylinder do rose institutions, and pinch-grip on
the function of air pressure as the gripping unicorn doll
pneumatic cylinder. < Map 2> institutions designed for the rise
1n atmospheric pressure. < Map 2> institutions designed for the
rise in atmospheric pressure.

(3). functional The pneumatic cylinder pinch-grip mechanism:
three pneumatic cylinder to do to grab and put in the design,
shall be placed on both ends of the 80 cm long aluminum angle
two small motors to help pinch-grip pneumatic cylinder rotating
gripping unicorn doll. As< Map 3> pinch-grip design of
institutions for the pneumatic cylinder.
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Three ~ wheel drive design

4 DC motor drive 4-wheel drive, using the voltage to drive a

motor reversing positive and negative, will enable the car to
reach the turn or reverse functions.
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<Map4 >Circuit board <Mapb>The circuit board controller
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Four ~ circuit design

Circuit design, in order to make the machine can be logical
to determine control, use the 8051 chip as the core of the whole
machine, motor drive through the I / O control card, infrared
sensors, pneumatic l1ft controlin order to achieve the the race
checkpoints purpose of demand, 1s designed to make walking more
accurate positioning, we installed in the robot tracing with
infrared sensors and encoders, and the number of teeth of the
sensors to the judge to findtrack positioning avoid obstacles
functions, 1n order to achieve the needs and purposes of the
race checkpoints. < Map 4> circuit board ~ < Map 5> board

controller.
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<Mapb>Black line sensor <Map7>Distance sensing mechanism
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Five ~Sensor design (remote control was no premise)

(1).black line sensors: infrared sensors to sense the the
measured ground on the black line with the number of teeth, in
order to achieve the tracking function. < Map 6> shown.
(2).photoelectric switch sensor: photoelectric switch sensor
and proximity sensing platforms, obstacles, boxes, etc.
sensing. Color sensors to do other colors (red, green).

(3). from the sensing mechanism: using infrared sensors to sense
obstacles, obstacle sensors to measure the distance and to do
dodge obstacles. < Map 7> shown.
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Six ~ Assembly, test and modify

Assembly:

The assembly robot the overall architecture of the body
architecture angle aluminum to fixed body bracket, three
pneunatic cylinder assembly can be moved up and down and
pinch-grip, and the pneumatic cylinder assembly 2 can stretch
to 40 cm to the robot to rise 40 cm, enable boarded 40 cm ladder.
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Test:

(1).pneumatic cylinder lifting mechanism: testing pneumatic
cylinder is able to rise 40 cm ladder, found in the test machine
experience forward dumping, must be modified. Modification
fitted with an auxiliary plate, the pneumatic cylinder 11ft can
be more stable, and the problem does not happen again dumped.

(2).pneumatic cylinder clip caught institutions: testing
pneumatic cylinder clip caught stable grip all the unicorn doll,
pinch-grip open range 1s not big enough, you must modify the
test. Modification re-create the pinch-grip, open wider to more

accurate grip all the unicorn doll.
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Seven ~ Robot creative Features Description

Our robot called "Save the Light", do use a lot of "pressure"

mechanism design characteristics: such as the use of a
pneunatic cylinder to rise 40 cm ladder, and unicorn doll

gripping action to do with air pressure in the robotinstalled
over PET bottles, do pressure storage tanks. < Map 8> shown.
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<Map8>Complete diagram of the light of the "rescue" of the
body
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Ginseng ~ Competition experience
Many robots in this time to participate in the 16th TDK

National College Creativity Design and production of
competitions, participate in this race, after the race from the
beginning to the end of the game, we learn from the process to
the design, production and processing, and soon... in the game
when everyone will produce their own robots play out, we see
many different schools design institutions and ideas, we can
go to the 1dea of learning and reference, so that the robot can
better improve the gamethe end, everyone with a lot of different
1deas and experience, these are our achievements in the contest,

1s to make our future efforts to better grow.



