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Team Member and Robot Introduction
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Vision: there are three rough ideas of the robot. First, the feet of robot must have
walking principle which is similar to beasts (the quadruped or multi-legged
animals) so that the robot can walk around. Second, the hands combine rails and
jaws institutions in order to solve different heights location of dolls. Therefore,
the robot can grab dolls in rapid way. Finally, the robot use double scissor lifting
mechanism to solve about 2 meters heights’ cable car so that the basket can rise
and fall smoothly.

Strategy analysis: there are two strategies. One is robot is able to finish the task
completely, the other is robot just catch less or abandon dolls in the whole route.
Plan A: first, the robot will walk in clockwise way to pass the bridge, and then
grapping dolls which are located on flooded. mudslide, and landslide area. Finally,
it will go through the fallen trees and remove dolls back into the ambulance
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station.
Plan B: If there is an error to catch dolls, the robot will go back to station without
grapping dolls

= ~ #iEK3" The design of mechanism
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Foot: because of the rules and limits, the foot institutions of robot cannot be used
wheeled and tracked way to walk. Therefore, we refer to two institutions which can
make robot walks as a beast. The one is a robot with 6 feet and 18 axles. The other
one is a cranked robot.

In the beginning, we try to use the robot with 6 feet and 18 axles; however, this
design cannot bear over 25kg. Furthermore, the price is too high. As a result, we
adopt the robot with crank institutions as a walking function to make it walk.
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Hand: In order to fit rails which act up and down to grab two different high dolls,
the grabbing institutions is used of the principle of jaws. Furthermore, there’s a
motor on the lifting device so that jaws can rotate 360 degrees to grab different
direction dolls. Then, the robot’s hand put dolls into the basket after grabbing it.
And then, the hands raise dolls up to a two-meter-high cable car by the lifting
mechanism.
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Lifting: Lifting mechanism must be increased to two meters of the cable car. The
robot is about to rise 1.5 meters that it doesn’t account original body height.
Originally, we designed rails, and divided into three phases. The rigidity was too
bad to shake easily as the rails rose to two meters high. After discussing, we used
lift mechanism which is from motorcycled store. Due to the X- shape device on
the both sides of the lift mechanism, the top of the items on the lift mechanism
can be more stably increase without shaking. Therefore, we adopt this lifting
institution.
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The robot is used crank institutions as a capability of walking around.

Motor rotary device is located on the upper position and in the middle of two
gears. After two gears are driven by sprocket, it can turn device 5 around. Device
3 will be driven after device 5 rotates. In addition, device 1, 2,and 4 will rotate at
the same time.
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The following diagram can be seen that the board is divided into two shapes. The
larger circuit board is on the left and the smaller one is on the other side. The
following statement is the general principle of the circuit board. First, dividing
the 24V voltage and sending to the small circuit board to divide. 5V and 12V is
outcome, but 12V is useless. We usually use 5V and 24V to experiment. We send
5V voltage to the left side of the board as the basic circuit voltage. In addition, we
use 24V to connect to the motor; there are two rows of pin angle on the circuit
board that we can see. These two rows of pin angle are input in order to control
buttons on the box and transmit signals. While pressing the button, we can
separately control the corresponding motors to make them reversible. Therefore,
the robot can move back and forth, and do lifting and gripping action.
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Foot: In the beginning, we didn’t know how big we should magnify to have a
good proportion of feet. So, we spent a lot of time enlarging feet. From five and
three times enlarging to weight decreasing takes us about a half of time.

Hands: We use aluminum as arms’ material. In the beginning, we use some
cardboard to make models .in addition, we use Inventor to paint design. Therefore,
it’s more convenient to check after we finish the product.

Lifting: because the lifting mechanism is not pretty weighty, we don’t have any
problems and use it directly. Furthermore, the testing is quite smooth.
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The overall of our robot is similar to a scorpion. Due to the concept of beasts
design, the robot’s feet walk like a crab or scorpion. In addition, the grabbing
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institutions placed higher than the robot, so it’s quite similar to a scorpion’s
poison tail.
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Lu Wen-You: I’ve learned a lot from the TDK competition. Although, we didn’t
win place in the contest, we did our best during the robot’s making. Furthermore,
I genuinely understand the importance of teamwork.
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Chen Jin Chiuan: There’re many problems we have in the process of making
the robot, but we overcome all obstacles. Although, the outcome of the
competition is not ideal, the experiences that we learned cannot receive from the
class.
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Hsieh,Hung-En : Although, the results of the competition is not as good as |
think, I will use the experience from the competition to guide juniors. In addition,
strive to get much better achievement in the next competition.



