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Introduction

This is a high-performance Al racing kit designed for Raspberry Pi. The
expansion board integrates OLED, servo motor drive circuit, battery protection
circuit, and so on, which does not need to solder the circuit, supports unloading
charging, and does not need to repeatedly disassemble the battery. Fully
upgraded chassis, front and rear axle differential lock, hydraulic shock
absorber, four-wheel-drive independent suspension, carbon fiber chassis, and
high-speed carbon brush motor. The software is fully compatible with the
DonkeyCar open source project and supports functions such as deep learning,
automatic driving, and automatic visual inspection.
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Feature

Support four 2600mAh 18650 batteries
(not included), two parallel and two
series output currents are larger, and
the motor power is stronger.

On-board HY2120 + AOD5I14 lithium
battery protection circuit, with anti-
overcharge, anti-over-discharge, anti-
over-current, and short-circuit
protection functions.

On-board FP5139 automatic buck-
boost voltage regulator circuit can
provide stable 5V voltage to Raspberry
Pi.

On-board 0.91-inch 128 x 32 resolution
OLED, real-time display of car IP
address, memory, power, etc.
On-board AINA219 chip is convenient
for real-time monitoring battery
voltage and charging current.




DonkeyCar for Pi- ::::
Setup Raspberry Pi

Step 1. Update System

e Flash the Bookworm version image.
Assuming your Raspberry Pi is already installed with the image and has started
up. And the WiFi is connected, SSH is enabled, the 12C interface is started, and

the file system is expanded.
e Update the system

sudo apt-get -y update

sudo apt-get -y upgrade

Step 2. Setup Virtual Environment

python3 -m virtualenv -p python3 env --
system-site-packages

echo "source env/bin/activate” >> ~[.bashrc
source ~/.bashrc

Modifying the .bashrc in this way will automatically enable this virtual
environment each time you log in. To return to the system Python, you can
enter deactivate.



Step 3. Install Dependency Libraries

sudo apt install libcap-dev libhdf5-dev libhdf5-serial-dev

Step 4. Install Donkeycar Python Code

Create a project directory

mkdir projects
cd ~/projects

Get the latest donkeycar program from GitHub

git clone https:/[/github.com/waveshareteam/donkeycar
cd donkeycar

git checkout master

pip install -e .[pi]

Step 5. Install OLED Display Service

Run the following command to install the OLED display service. OLED will display
information such as the current IP address, battery voltage, charging current,
etc.

cd ~

git clone https://github.com/waveshare/pi-display
cd pi-display

sudo .[install.sh




Step 6. Create Donkeycar from Template

Use the following command to create a donkeycar instance

cd ~/projects/donkeycar

donkey createcar --path ~/mycar

After the program runs, a series of files to control donkeycar will be
automatically generated in the ~/mycar directory.

DonkeyCar for Pi- ::::
WEB Control

WEB Controlling

Open the terminal and run the follow commands:

pi@raspberrypi:~$ source ~/env/bin/activate
(env) pi@raspberrypi:~$ cd mycar/

(env) pi@raspberrypi:~/mycar$ python manage.py drive

Note that you cannot use sudo in front of the command python manage.py
drive, otherwise it cannot be run successfully.

Open the Chrome in host pc and go to https://<raspberrypi_ip_address>:8887
which is the WEB control page of Donkeycar



Use the following command to create a donkeycar instance

Donkey

Control Mode m Max Throttle Throttle Mode

Joystick  Gamepad Dewvice Tilt Select Max Throttle v User v

Angle & Throttle

-

1

Mode & Pilot

User (d) ¥

Start Recording (r)

Click/touch to use joystic

Start Vehicle

Choose the Max speed for the Max Throttle option. Click the right joystick
windows and drag it to move the PiRacer. The Angle & Throttle bars will display
the steering angle and the motor speed. You can click the Start Recording
button to capture images and save to path ~/mycar/data

You can also go into the WEB page by your telephone.

15:01 voe & aall Ll =
S DeviceTt | ssd i You can also control the
car by keyboard
Angle & Space: Stop Moving
Throttle .
- R: Recording
t I: Speed up
P K: Slow down
User (d) v J: Turn left
L: Turn right
Start Recordi

Stop Vehicle



DonkeyCar for Pi- ::::
Calibrate DonkeyCar

To make sure that the Donkeycar can turn around successfully, you need to
calibrate the car both in hardware and software.
Keep the front wheels forward when assembling. You need to adjust the length

of the pull-bars.

Adjust the steering servo




Open the terminal and use commands to calibrate

cd ~/mycar

donkey calibrate --channel 0 --bus=1

Type value 360 (or 300, 400) to check if the steering servo turns

Adjust the value to make the servo turns to the center place (keep forward) and
remember the value. For example, if the value 330 could work and let the servo
keep in the center, you can test if 230 and 430 can let the servo turns to the far
left and the far right.

Then Once you get the far left data and the far-right data, you can modify the
config.py file and change the

STEERING _LEFT_PWM and STEERING_RIGHT _PWM.

Note that you cannot set the angle in which the steering servo turns too big or
too small. You can adjust it as below (far right)




Finally, check if the throttle is set correctly as below

THROTTLE_CHANNE
THROTTLE_F
THROTTLE_S

Open file ~[mycar[confgi.py and find the blow part. Check if the
CONTROLLER_TYPE is set as Xbox

Connect the USB adapter of Gamepad to Raspberry Pi
Open a terminal and run the following commands:

cd ~/mycar
python manage.py drive --js

If you want to enable the gamepad control by default, you can modify the
config.py file, set USE_JOYSTICK_AS_DEFAULT to True. Edit with nano below:

cd mycar

manage .py £ myconfig.py train.py
sudo nano contig.py




AX THROTTLE RAMGE = 8.5

Please press Ctrl+x to save, and then press Enter.

Wireless Gamepad

1. L-1: reduce the accelerator ratio.
1. L-2: Forward

2.R-1. Increase the accelerator
8 > ratio.
2. R-2: backward
3Y: Emergency stop (driving
forward).
4. B: Automatically record dataq,
need to be connected to the
Internet.

5. A: Switch mode

6. X: Erase the first ten data.

7. Front and rear joystick: control forward and backward movement.

8. Left and right joystick: control left and right movement.

9. START (triangle button): emergency stop after rushing out of the track, delete
the last 5S record.



DonkeyCar for Pi- ::::
Collect Data

Practice driving around the track a couple times.

When you're confident you can drive 10 laps without mistake, restart the python
mange.py process to create a new tub session. Press Start Recording if using
web controller. The joystick will auto record with any non-zero throttle.

If you crash or run off the track press Stop Car immediately to stop recording. If
you are using a joystick tap the Triangle button to erase the last 5 seconds of
records.

After you've collected 10-20 laps of good data (5-20k images) you can stop
your car with Ctrl-c in the ssh session for your car.

The data you've collected is in the data folder in the most recent tub folder.




DonkeyCar for Pi- ::::

In a new terminal session on your host PC use rsync to copy your cars folder
from the Raspberry P

rsync -rv --progress —-partial
pi@<your_pi_ip_address>:~/mycar/data/

~[mycar/data/

In the same terminal you can now run the training script on the latest tub by
passing the path to that tub as an argument. You can optionally pass path
masks, such as .[data/* or .[data/tub_?_17-08-28 to gather multiple tubs. For
example:

python ~/mycar/manage.py train --tub <tub folder
names comma separated> --model ./models/mypilot.h5




It will cost a long time to train a model, please be patient.
After training, you can get a model, you need to copy the module to your
raspberry Pi and test it.

rsync -rv --show-progress --partial ~/mycar/models/

pi@<your_ip_address>:~/mycar/models/

DonkeyCar for Pi- ::::
Auto driving

Open a terminal and run the following commands:

pi@raspberry:~$ source ~[env/bin/activate
(env) pi@raspberry:~$ cd mycar/

(env) pi raspberry ~[mycar$ python manage.py drive --
model ? mycar/models/mypilot.h5

Open a browser and go to http:/[<raspberrypi_ip_address>:8887

Put your car in the map/floor, set
the Mode & Pilot option to Local
Pilot and test it.




