Db-Alpha Navigation experiment Tutorial

In order to perform the experiment it is necessary to have db-Alpha robot and the next
components:

* RGBD camera (Realsense D435)

« MEMS-IMU (PhidgetSpatial Precision 3/3/3)

» Raspberry Pi (for wireless control)

* ltis convenient to have plastic case for Raspberry Pi

Setting up Raspberry Pi:
For this project Raspberry Pi 4 with 4 GB RAM and 64 GB SD card is used.
Operating system installed on SD card is Ubuntu Server 20.04 LTS.

For installation follow this tutorial:
https://ubuntu.com/tutorials/how-to-install-ubuntu-on-your-raspberry-pi#1-overview

Additional software required to be installed:
* ROS

librealsense

realsense2_camera

phidgets_imu

opencv2

Connecting Raspberry Pi to the PC/laptop:

Connection is established via the WiFi or Ethernet.

In case of WiFi, hotspot can be set up from computer or mobile phone. To make Raspberry
connect automatically to the selected hotspot, modify the file network-config file in the
system-boot partition on SD card.

wifis:
wlan®:
dhcpd: true
optional: true
access-points:
<wifi network names:

password: "<wifi password>"

When connection established, Raspberry can be accessed from PC terminal by ssh.


https://ubuntu.com/tutorials/how-to-install-ubuntu-on-your-raspberry-pi#1-overview

Setting up the robot system:

Realsense camera is placed on the robot head:

IMU sensor is placed on any stable position at the robot body (here is it placed under the
“chest”):




Raspberry Pi is placed on top of the back and power wires to the Raspberry are attached
as follows(2nd pin — 5V power, 3™ pin — Ground):

Power cable is connected to the battery or the power supply (22V is required for robot to
operate properly).
Chosen batteries are 6s 22.2V Li-Po.




Connection to the battery Connection to the power supply

NB! If Raspberry Pi does not manage to connect to wifi after start-up, disconnect
the USB cables of devices from Pi, restart it, and reconnect again after start-up is
finished.

Running the code:

The code has few parts responsible for different tasks in the navigation sequence.

First, connect to the Pi via ssh:

jevgeni@JevgeniPC:~$ ssh ubuntu@192.168.43.237

(password on SDU robot’s Pi is “jevproject”)
Start motor controller and locomotion control code in separate terminals:
1. $ roslaunch my_dynamixel_workbench_tutorial multiple_motor_test.launch

2. $ cd ~/catkin_ws/src/db_control/db_alpha_controller/bin
$ ./db_alpha_controller_real

Start-up the IMU:

$ rosrun phidgets_imu phidgets_imu_node

Start-up the camera ball detection algorithm:

$ rosrun camera_ball camera_ball2

Start the localization algorithm:

$ rosrun imu db_alpha_imu

Start navigation control server and client (in separate terminals):

1. rosrun db_navigation db_server
2. rosrun db_navigation db_server

If you choose the manual control, robot can be controlled via the keyboard in
$ ./db_alpha_controller_real terminal:

* w = go forward

* s =go backward

* a=turn left

e d =turnright

* Q= sharp turn left (on the spot)



* e = sharp turn right (on the spot)
* b =break

NB! Be careful when terminating multiple_motor_test.launch node — it will cause robot
to fall on the ground. To prevent damage while terminating node hold the robot or put
something soft under it as on the picture:

Modifying the code:

1. Locomotion control:
Go to the folder
/home/ubuntu/catkin_ws/src/db_control/db_alpha_controller/control/real and
modify the file called neutronController.cpp
Usually modified for switching between manual and navigation code control)

2. Camera ball detection:
In the folder /home/ubuntu/catkin_ws/src/camera_ball/src modify the
BGR_sample.cpp

3. Localization code:
In the folder /home/ubuntu/catkin_ws/src/imu/src modify the db_alpha_imu.cpp

4. Navigation server:
In the folder /Thome/ubuntu/catkin_ws/src/db_navigation/src modify the
db_client.cpp or db_server.cpp
Server is responsible for switching behaviors between foraging-goal-homing.
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