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I1. Introduction of robot
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1. Concept and strategy

The weight of the bodywork must be as light as possible, in order to make itself
move fast when it goes forward, turns, and stops. 24 V DC motor is used to drive
the left wheel and the right one, using PWM to control the speed in order to speed
up, slow down, and make a turn. The devices are made based on simple and
effectiveness. Control circuit is not so complex but as simple as possible, so as to

decrease the risk of wrong movements. According to this topic, we conceive of
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the whole structure and some key point of the robot as followed. First, the way

how the robot moves during going forward---through the line or not. Second, the
way how the motor drives---four-wheel drive or two-wheel drive. Third, which
kind of sensors to choose from---the infrared one or the ultrasonic one. Fourth, the
way of doll-picking---one at a time or all at a time. Fifth, the way of removing the

falling rocks---by pushing or by moving.
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2. The design of the device
To pick the doll, the robot must go through and overcome three different barriers.
In the route of rock-falling area, there are some falling rocks to be removed. Thus,

we create a device that can lift heavy things, which we derive from the stacker,

shown as figure 1.
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In the dropsy area, there is a 40 cm terrace for the robot to climb. Thus, we

make a device for the bodywork go up and down automatically just like how the

elevator works, shown as figure 2. Finally, we make a clip shape at the back of the

bodywork as the device to catch the dolls three at a time, shown as figure 3.
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3. The design of wheel-driving

Because of the 24V single-phase DC power supply, we choose the reversible
H-drive circuit, shown as figure 4. When the two transistors Q1 and Q4 are
conducted, the electric current go from the left to the right of the motor, and the
motor produces forward torque. On the contrary, when the tow transistors Q2 and
Q3 are conducted, the electric current go from the right to the left of the motor, and
the motor produces reverse torque. When we control in the PWM way, changing
the working period of the control pulse only can lead to the speed and steering
change of the motor. The period of conduction of Q1 and Q4 or that of Q2 and Q3
must be separated. To the two transistors Q1 and Q4, the motor stops when the
working period D=50% and forwards when D>50%. The longer the working
period is, the faster the speed is. When D<50%,the motor reverses. The shorter
the working period is, the faster the speed is. What’s worth noticing is that, Q1
and Q3 cannot be conducted simultaneously, and neither can Q2 and Q4.

Otherwise, short circuit would be led to.
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4. The design of the circuit

AT89C51 single chip is used as the controlling core of the control circuit. 8
reflective infrared sensors, which are used to recognize the routes, are installed in
the middle of the front bottom of the bodywork. Thus, they can correct the routes
precisely while the bodywork is moving. Control circuit is divided into two boards.
The first board is mainly used to connect the 8 road-recognizing sensors and to
control 4 motors that would be used when moving, shown as figure 5. The second
board shown as figure 6 is aimed to control the device of clearing the falling rocks,

the device of raising and descending the bodywork, and device of picking the dolls.
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5. The design of the sensor
The most important sensing element of the automobile bodywork is to
recognize routes. We install 8 infrared sensors in the middle of the bottom of the
front bodywork, shown as figure 7(a). Figure 7(b) shows the positions of the
sensors and the black orbits. When the sensors pass through the black orbits, they
deliver the signal High. When the sensors stray from the black orbits, they deliver
the signal Low. After the changes of the signals of these 8 sensors are operated by
the program, they are able to control the speed of the left and right motors in order

to correct the routes and make a turn.
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6. Assembly, test and modification

In order to test our bodywork more easily, we spend more than 2 weeks to make
a 1:1 practicing field. Because of the minor difference of the red field and the
green one, we only make the left half side of the field. During the test period,
problems come out from the device of our self-made robot. After continuing
modifications and tests, our robot is able to go to a fixed position to pick the dolls.
Next, we have to think of a way to accelerate the robot’s movement. However,
because the contest field is so smooth that we have to take the grip of the wheels

into consideration. We have to prioritize the steadiness and then the speed.
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7. The innovation of the robot
We are inspired to make our robot by two elements. The first one is the stacker,
which is usually seen in factories and is suitable to remove the rocks. The second
one is the elevator, which uses the motor to pull the ropes and the slider to raise the
whole robot to the 40 cm terrace. The feature of our robot is that its devices are
simple, that it only weights 16 kg, and that it can go through 3 barriers to pick up
the dolls.
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I11. Reflection

To take part in such a big robot contest makes us a little nervous. Besides, the
contest this year is more difficult than ever. Therefore, we have started to think
how to make the bodywork for this contest and the devices to go though each
barriers since last semester. We test and modify our devices continuingly.
Furthermore, we try to make a device that works smoothly. In addition, we use the
materials at hand to make a 1:1 contest-mocked field for practice. Though it is not
so perfect, it is good enough for us to test and modify our bodywork. In this
contest, we compete with representatives that come from other schools. We are

not sure if we could get a good grade, but we still do our best in this contest.



