HOW TO DESIGN A WIRELESS RACING ROBOT

The design process involved is considerably easy and if worked at continuously should take no more than 3 days. The robot basically consists of 5 main parts

1. The transmitter

2. The receiver

3. The motor driver circuit

4. The car chassis and motor mount

5. The power supply

Given below is a fairly detailed process of construction along with the estimated cost.

A] TRANSMITTER (TX) AND RECIEVER (RX)

   This section is the heart of a wireless robot. It basically means that using a remote control we can transmit RF Waves to control a robot’s movements. Different techniques can be applied for the design including IR, Ultrasound and RF. However in order to cater to a majority of the participants we shall be using the RF Technique.

Now entries are encouraged to design their own RF modules circuits. However owing to the time constraints we are allowing the use of ready made TX and RX module kits which are available at VISHA KITS at lamington road.

Upon reaching the shop just request for an RF Test kit. These are available in 434 MHz and 315 MHz configurations. These are of the Amplitude Shift Keying (ASK) type and have a range of 30 feet and require a power supply of 9 volts.

Ask the salesperson for a photocopy of the entire kit specifications as well as circuit diagrams. These modules work on a simple 9 V battery and the estimated runtimes of the batteries may vary. Each module requires a separate 9V battery. The teams are hence required to estimate the approximate run time and so calculate the pit in times. Teams left stranded on the race track will face a time penalty.

Solder in the components onto the ready made PCB provided with the kit.

Now we have concerns over whether two modules with the same frequency will work simultaneously. The kit does provide an addressing technique which allows the transmitter and receiver address to be set and so prevents interference between two same frequency kits. Should this follow through we will proceed to race 2 teams simultaneously. In the event that two kits with different addresses cause interference, the lap timings will hence be considered.

B] MOTOR DRIVER CIRCUIT

This circuit can be established by using various ICs; however the IC of choice for us has been the L293D or the motor driver IC. The IC has four high power buffers usually used to drive two small DC motors or a single stepper motor. For the design of the same I have included the data sheets for the L293D as well as the diagrams given below...
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Two motors are connected to the outputs of L293D. Each motor is controlled by three pins: ENABLE, INPUT1 and INPUT2. To stop a motor, ENABLE should be logic 0 so the outputs are in high impedance. To run a motor in either direction, ENABLE should be logic 1 (for each channel) and, the INPUT1 AND INPUT2 should be in different logic state (i.e. one in logic 0 and the other in logic 1).
Hence to start a motor in the forward direction, Enable should be high, Input 1 should be high and Input 2 should be low. To run a motor in the reverse direction Enable should be high, Input 1 should be low and Input 2 should be high. To stop the motor, Enable should be low.
This can be done using a DPDT release come back switch. This switch has three positions viz. forward, normal and backward. 

For the motor to move forwards, the switch will be in forward position, this will cause motor to get Enable high and input one will go high and input 2 will go low

For the motor to move backwards, the switch will be in backward position, this will cause motor to get Enable high and input one will go low and input 2 will go high

For motor to stop it will be in normal position which will give Enable input low and motor will be off.

C] CHASSIS AND MOTOR MOUNT

 This section of the robot is like any other level one robot. It basically involves two motors which drive the back tires of the car. 

1. For the car to move in front, the BL & BR motors have to work in tandem in the   forward direction

2. For the car to move in reverse, the BL & BR motors have to work in tandem in the   backward direction

3. For the car to move to the left, the BL motor has to be off AND BR motor has to be on and in the forward direction

4. For the car to move to the right, the BR motor has to be off AND BL motor has to be on and in the forward direction

The control for the cars is done using switches which can be DPDT. This basically means that for each motor you would need one switch.
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To control the car using these specifications requires some amount of practice. Instead of 2 motors, 4 motors can be used as well. The design parameters are entirely dependent on the participants. Battery standard will be specified in the onsite rules.

(Technovanza F1 Website)
One DC supply will be provided to the teams for explicit usage only at the transmitter end. No wires between the car and transmitter will be allowed.
Any of the steps mentioned above are subject to change and provide no guaranteed results. It all depends on the soldering and component reliability.

Backup parts must be kept handy just in case. 

The estimated cost part wise along with the possible location is mentioned below.

1.Visha Tx and Rx Modules            - Rs 700
2.Visha Tx and Rx Kit                     - Rs 500    {1 & 2 available together for Rs 1200)
3.Extra LEDs , 1 K , 2.2 K 3.3 K    - Rs    33

4.Tyres (Varies )                              - Rs  25 * 4 = 100
5.DC Motors (Geared & >150 rpm)- Rs 150 * 2 = 300

6.9 Volt Batteries                               - Rs 30 * 4 = 120

7.PCB and Extras                             - Rs 50






        --------------

TOTAL          Rs1800





        --------------

For more information please contact

1.Shishir Malani – 9819652154

2.Jayant  - 28348812

