How to Make the Robo Racer

By: Victor Guzman

List of Required Component
+ New Bright Remote Controlled Camaro x1
% Light Sensitive Resistor x1
% Attiny85 x1
<% Red LEDs x2
< White LEDs x4
% Arduino Pro Mini x1
% 220 Ohm Resistor x4
% 10K Ohm Resistor x1
% LM7805C MOSFET x1
% Single Digital Line Sensor x7
< Turnigy 7.4v Lipo Battery x1
% Micrometal Line Following Motors x2
% Motor Driver x1
% Wires
% Prototype Soldering Board
% Slide Switch x1



http://www.newbright.com/products/rc-sport-assortment-camaro-50th-anniversary/
https://www.amazon.com/Cutequeen-Photoresistor-Sensitive-Resistor-Dependent/dp/B07FC98C81/ref=sr_1_4?crid=1NWWGNUI5NEA6&keywords=light+dependent+resistor&qid=1563332727&s=gateway&sprefix=light+dependent+re%2Caps%2C251&sr=8-4
https://www.sparkfun.com/products/9378
https://www.amazon.com/Bluecell-PCS-Electronics-Bulb-light/dp/B006G6QXS0
https://www.alliedelec.com/product/kingbright/wp7113qbc-d/70062986/?gclid=CjwKCAjwyqTqBRAyEiwA8K_4O5J7s5B1yD20YK3Os6XC_gJDIokTF5-QHZWANRQPP6Wcjllj7xd9IRoC04UQAvD_BwE&gclsrc=aw.ds
https://www.amazon.com/Arduino-Pro-Mini-328-16MHz/dp/B004G53J5I/ref=sr_1_1_sspa?gclid=CjwKCAjwyqTqBRAyEiwA8K_4O1lp0VmeFYhdux7Y0df1xn7__iCF-k2Cccb_LYYsMvxzEMz3gXQn5hoCHyUQAvD_BwE&hvadid=190486797065&hvdev=c&hvlocphy=9027958&hvnetw=g&hvpos=1t1&hvqmt=e&hvrand=9983721691129869390&hvtargid=kwd-295620363816&hydadcr=18006_9842273&keywords=arduino+pro-mini&qid=1565148382&s=gateway&sr=8-1-spons&psc=1&smid=A33HV3N1GS7LPU
https://www.amazon.com/slp/220-ohm-resistor/pwc2jfx3cwoh9sf
https://www.amazon.com/Projects-100EP51210K0-10k-Resistors-Pack/dp/B0185FIOTA
https://www.amazon.com/MCIGICM-voltage-regulator-Regulator-Positive/dp/B07BDFMQF6/ref=sr_1_1?gclid=CjwKCAjwyqTqBRAyEiwA8K_4O2IrMOMM-nX2JuLp_7S8nPXMROIRYFyBRujJbjbCGOUD5DxrEv2QaxoC1ncQAvD_BwE&hvadid=256531208284&hvdev=c&hvlocphy=9027958&hvnetw=g&hvpos=1t2&hvqmt=e&hvrand=11896582000218489741&hvtargid=kwd-302259145824&hydadcr=6241_9464970&keywords=lm7805c&qid=1565149532&s=gateway&sr=8-1
https://www.sparkfun.com/products/9454
https://hobbyking.com/en_us/turnigy-2200mah-3s-25c-lipo-pack.html?countrycode=US&gclid=CjwKCAjwyqTqBRAyEiwA8K_4O5FTwkcuryBbi3GHJ75CRAJeg3R_WK9Wxlg0zhy2jWK1Hy_4zA8-ZRoC2_kQAvD_BwE&gclsrc=aw.ds
https://www.amazon.com/YXQ-100RPM-Gearbox-Material-JA12-N20/dp/B01F7DDPGK/ref=asc_df_B01F7DDPGK/?tag=hyprod-20&linkCode=df0&hvadid=242041198988&hvpos=1o1&hvnetw=g&hvrand=11057012378391775454&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9027958&hvtargid=pla-451942888286&psc=1
https://www.amazon.com/NOYITO-Driver-TB6612FNG-Arduino-Microcontroller/dp/B07DS2FG8K/ref=asc_df_B07DS2FG8K/?tag=hyprod-20&linkCode=df0&hvadid=241949097357&hvpos=1o1&hvnetw=g&hvrand=220437733441999956&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9051921&hvtargid=pla-471512141001&psc=1
https://www.amazon.com/Teenitor-Prototype-Project-Quality-Universal/dp/B01IONQQ3Y/ref=asc_df_B01IONQQ3Y/?tag=hyprod-20&linkCode=df0&hvadid=312106042452&hvpos=1o2&hvnetw=g&hvrand=16037418794622419772&hvpone=&hvptwo=&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9027958&hvtargid=pla-569901195328&psc=1&tag=&ref=&adgrpid=62821668875&hvpone=&hvptwo=&hvadid=312106042452&hvpos=1o2&hvnetw=g&hvrand=16037418794622419772&hvqmt=&hvdev=c&hvdvcmdl=&hvlocint=&hvlocphy=9027958&hvtargid=pla-569901195328
https://www.mouser.com/ProductDetail/E-Switch/EG1201A?qs=HKd%2Fp3M7KlUl1Yo84njqrQ%3D%3D&gclid=CjwKCAjwyqTqBRAyEiwA8K_4O1WcQVWkQ3ibV4VZ1lpwtspWwvUVsbCKixzBlp13mKCaNDSlezWesBoCeH4QAvD_BwE

Software and Tools

e 3d Printer

e Arduino IDE

e Soldering Iron
Function of The Racer Bot:

The Racer Bot is a line following car that can follow any track you make with electrical
tape using infrared sensors.

Step 1:
Purchase the remote controlled car and completely remove all components including
the wheels and internal circuitry leaving just the plastic shell of the car. Make sure you

keep the rubber thats on the wheels in the back two wheels. They will be used in the
new car we are making.
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https://www.arduino.cc/en/Main/Software?

Step 2 (Setting up the headlight code):
Programming Attiny85:
(If you already know how to do this skip to the next step)
You will need an Arduino Uno, a 10uF/25V capacitor and jumper wires.
1. Since Arduino doesn’t support the attiny85 we need to add the board to the Arduino IDE.
In the Arduino IDE go to Files->preferences and then in the Additional boards' manager
URLs box enter this URL
https://raw.githubusercontent.com/damellis/attiny/ide-1.6.x-boards-manager/package_da
mellis_attiny_index.json
2. Go to Tools->board->board manager, then in boards manager search scroll to the very
bottom to “attiny by Davis A. Mellis” then install it. It should now be visible in the list of
boards
3. Next, go to File->Examples->arduino isp and then upload it to your Arduino Uno board
which now allows your Arduino to program other boards
4. Next connect the Arduino to the attiny85 like so

Arduino -- Attiny85

AN 5V -- VCC
SHCOIUOM  Gnd-Gnd
i deduino” . Pin 13 - Pin 2
Pin 12 -- Pin 1
Pin 11 --Pin 0
Pin 10 -- Reset
FLrre Now in tools change to

board to attiny25/45/85
and the processor to
attiny85. Next, change the
programmer to Arduino as

ISP. Next set the clock to
8MHz Internal then burn
-------------------------- the bootloader
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https://raw.githubusercontent.com/damellis/attiny/ide-1.6.x-boards-manager/package_damellis_attiny_index.json
https://raw.githubusercontent.com/damellis/attiny/ide-1.6.x-boards-manager/package_damellis_attiny_index.json

(While the attiny85 is configured the way it is in the previous step that is when you
upload the code)

int sensorPin = A1; // select the input pin for the LDR
int ledPin1 = 4; // select the pin for the Red LED pair

int ledPin2 = 0; // select the pin for the White LED pair 1
int ledPin3 = 1; // select the pin for the White LED pair 2

int sensorValue = 0; // variable to store the value coming from the sensor

void setup() {

Il declare the ledPins as an OUTPUT:
pinMode(ledPin1, OUTPUT);
pinMode(ledPin2, OUTPUT);
pinMode(ledPin3, OUTPUT);

}

void loop() {

Il read the value from the sensor:
sensorValue = analogRead(sensorPin);

if (sensorValue <= 200) {

Il turn the ledPin on

digitalWrite(ledPin1, HIGH); //Turns leds on when dark
digitalWrite(ledPin2, HIGH);

digitalWrite(ledPin3, HIGH);

}

else(100); {

Il turn the ledPin off:

digitalWrite(ledPin1, LOW); //Turns leds off when there is sufficient light
digitalWrite(ledPin2, LOW);

digitalWrite(ledPin3, LOW);

delay(100);

}

}



Step 4 (Adding the Headlights):

The headlights are created using leds, a photoresistor, and an attiny85. They are used
for aesthetic as well as providing more contrast for the infrared sensors in poorly lit
areas.

Circuit Diagram:

Use the 7.4v Lipo battery instead of 9V. (Battery linked in parts list)

When soldering the parts make sure to only solder the attiny85, MOSFET, and the
resistors to the protoboard and leave long wires to the leds so that you can place them
in the front and back of the car. Also leave long wires attached to the photoresistor so
that you can place it on the top of the car for optimal light detection.

Photoresistor on top of Car. Place one red led under each red headlight in the
back.




Place both white leds under the car’s white lights remember to put 2 under each light in
the front.

Finally place the soldered
protoboard components on the top of the inside of the car right under the windshield.

Adding the Front Wheels: (Files found in thingiverse)

When adding the front wheels to the car you first need to print two of New Bright Rim stl
files on a 3D printer preferably in black PLA. Next print the Wheel Connector st file.
Once that is printed attach the New Bright Rims to the connector by gluing the axle, or
long rod at the end, to the inside of the connector so it looks like the picture below.

Once you have assembled the wheels like
this you then need to print the Wheel
Connector Bottom then place the wheel
connector inside the bottom part. Make
sure not to glue the connector to the holder
because we want it to spin freely inside.
Make it look like the picture on the right.




Next print the wheel holder not the bottom one and then place it on top of the wheel
holder so that the wheel connector is completely surrounded by the wheel holders so it
looks like the picture below

Glue the two wheel holder pieces together but make sure they don’t glue to the
connector so that the wheels spin freely.

After assembling all of the 3D printed parts for the wheels glue the flat side of the wheel
holder to the top of the inside of the car so that it looks like car wheels should look in the
car.



Step 5 (Making the Car Drive):
The way the car drives is it uses an arduino and seven line following sensors to follow a
black path on a white background.

Circuits:

Connect seven digital line sensors from sparkfun to your arduino connecting the one on
the far right (number 7) to the arduino digital pin 2 and the sensor on the far left (number
1) to digital pin 8. (the D on the image indicate which digital pin on the arduino is
attached to, also this is an image from the bottom of the car) Also connect the ground
and vcc of each sensor to the arduinos ground and vcc ports.

Next
motor to

connect the
the same




arduino by following the diagram below (the analog 4 pin is called the SDA pin on the

Right Wheel Left Wheel

arduino and it is located in the middle of the arduino so make sure to connect that one
first. AO-4 represent the analog pins on the arduino, this is a bottom view of the circuit)
These should all be connected to the same arduino to allow the motors and sensors to
work together. Also make sure you have the 7.4v battery powering all of this as well as
the headlights.

Mounting Sensors and The Motors:

When mounting the line following sensors make sure you 3D print the stl file in
thingiverse called “Sensor
Mount”. Once you have
printed the part, mount all
seven sensors to it by
screwing them in the holes on
it so it looks like the image. |
recommend you put a nut on
the back of the screws so that
the sensors don't fall out. The
holes are .116 inches in
diameter so find a screw and
nut that would fit the holes.




When mounting the motors to the back and to the wheels you first need to print out the
part called “Wheel Bracket” that looks like the image below.

Once you have 3D printed this part print two of the parts called “Motor Mount”. Should
look like the image below.

After printing all three parts put the motors inside the motor mounts and then put the
motor brackets with the motor mounts. The assembled pieces should look like the
image below. Use the same screws and nuts for mounting the sensors to mount the
motors in between the motor mount and the motor bracket. Make sure you have the
motors oriented correctly like the diagram shows above.




Step 6 (Adding the Back Wheels);

To add the wheels to the motors on the back of the car you need to print two of the
pieces on thingiverse called “New Bright Wheel”. Once you have printed both of these
you need to put the rubber we salvaged from the original wheels onto the 3D printed
wheels.

Attach the wheels to the motor by putting the motor shaft through the hole in the center
of the wheel.

Do this for both wheels and make sure you attach the wheel bracket to the battery and
make sure that it is straight.

Step 7 (Line Following Code):

Code is very long so click the link to get to it.
Driving Code

Upload to the arduino and you’ll be almost done.



https://docs.google.com/document/d/1soR7gJEkO4RfsRm4ARkHp-XXnVek6xi0Q8CmSjopesg/edit?usp=sharing

Step 8 (Adding the Switch):

When you add the switch make sure that it is before all the driving circuit and the
headlight circuit so that it switches both systems on and off when it is used. What | did
was cut holes for the switche’s prongs on the left door of the car and had all the
connections inside the car and | glued the switch to the side.




