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1. Description of Secondary Development Version

(1) Device Fixation

The back of the quadruped robot is equipped with fixing holes, expansion 
interfaces and power interfaces.
The fixing holes are used to fix the developer's devices. The threaded holes 
can be seen after removing the silicone plugs, at the positions shown in the 
figure below.
The thread specification here is M4

Please contact the sales staff to obtain the 3D drawing when designing the 

upper-mounted equipment.

The drawing includes the reference design shown in the figure below, and 

the developer's device can be fixed on the flat plate shown in the figure. The 

threaded holes on the flat plate are M4.

Since the robot dog's legs swing in a fixed trajectory during homing, 

standing up and lying down, we recommend installing the device within the 

area shown in the figure.



Note: Place the four legs in the posture shown in the figure below before 

powering on.

Note: Do not block the power button and charging port when designing the 

upper-mounted equipment. The robot dog can carry a weight of no more 

than 8kg, and the load should be placed as centrally on the body as possible.

(2) Power and Communication Interfaces
Unscrew the back cover with an Allen wrench to see the Expansion 
Interface and Power Interface, as shown in the figure below.



Expansion Interface: Gigabit Ethernet port is adopted.

Power Interface: XT60 terminal is adopted. The power supply comes from 

the battery module, with a voltage range of 22.4V ~ 33.6V.

Note: Do not reverse the positive and negative poles ("+" for positive, "-" for 

negative). Ensure that the power terminal is plugged and unplugged when the 

device is powered off. The battery can supply a continuous current of 40A 

and a peak current of 60A, part of which is used for the operation of the 

robot dog. Please contact the sales staff for technical support during design.

2. Hardware Connection
The hardware connection relationship is shown in the figure below.



3. Development Environment Framework
The recommended development environment framework is shown in the 

figure below.

(1) Laboratory Test Environment
Control Board: Orange Pi 5 Pro development board

Operating System: Ubuntu 20.04

(2) SDK
We provide an SDK based on C++. Please contact the sales staff to obtain it.

The SDK runs in the control board.



Developers can log in to the control board via SSH and test the functions of 

the SDK through the keyboard.

4. Test the SDK
(1) Control Board Configuration
Install the Ubuntu system
The SDK has no strong dependence on the Ubuntu version, and developers 

can adapt it by themselves.

The system we tested is Ubuntu 20.04.

Connect the control board to WIFI
Connect the display to the HDMI interface of the control board, connect the 

keyboard and mouse to the USB interface of the control board, and power on 

the control board.

After logging in to the Ubuntu system, use the graphical interface to enter 

the user name and password to connect to WIFI first.

Install the jsoncpp dependency package:
Open the terminal and enter the command:

sudo apt install libjsoncpp-dev

Obtain the IP addresses of the wired and wireless network ports:
Open the terminal and enter the command:

ifconfig

The wired network address is set to 192.168.96.3 on the control board.

Record the address of wlan0 (e.g., 192.168.110.82, the address may vary as 

assigned by the router) for subsequent SSH connection.



If the IP address of the wired network interface cannot be viewed, configure 

a static IP as 192.168.96.3 first. For specific configuration steps, refer to the 

static IP configuration method in Point 6.

Compile the SDK
Copy the SDK compressed package into the development board (it is 

recommended to place it in the user directory).

Enter the command in the terminal to decompress the cyber1_dev_sdk.zip file:
unzip cyber1_dev_sdk.zip



Enter the cyber1_dev_sdk directory and execute the command first:
make clean

Compile the SDK: execute the command
make 

Under normal circumstances, the compilation will prompt the above 

information

(2) Build the Hardware Environment
Ensure that there are no obstacles within 3 meters of the robot dog.

Connect the development board to the expansion Ethernet port of the robot 

dog with a network cable.

Connect the computer to the control board for power supply with a USB 

cable.



Ensure that the computer and the control board are connected to the same 

WIFI.

Note: Do not power on the remote control.

Open the cmd on the computer.

Enter the command:
ssh orangepi@192.168.110.82

Enter yes when prompted with yes/no.

Enter the password (built-in to the control board).

(3) Run the SDK Sample Programs
Long press the power button on the back of the robot dog for more than 3 

seconds to power it on. The robot dog is successfully started after hearing 

the voice prompt "Robot dog startup completed".

mailto:orangepi@192.168.110.82


Run the program example
Note: The robot dog will perform a series of continuous actions including 

homing reset, moving forward, moving backward, translating left, translating 

right, turning left, turning right and lying down. Ensure that there are no 

obstacles within 3 meters.

Enter the command in the computer's cmd:
./bin/example

Run the program keyboard_test:
Enter the command in the computer's cmd:

./bin/keyboard_test

The robot dog's operations corresponding to the keyboard keys will be 

displayed. Execute the commands according to the corresponding keys, and 

press the h key to clear the screen and redisplay the keyboard prompt (the 

robot dog's reset action is invalid if the above ./bin/example command has 

been executed):

Start the IMU data display example:
Enter the command in the computer's cmd:

./bin/imu_client_example

The current IMU data will be displayed.



5. SDK API Description
(1) Network Connection
Create a UDP client

std:string server_ip = "192.168.96.2";

int server_port = 8080;

UDPClient client(server_ip, server_port);

Create a JsonParser parser
JsonParser parser(std::move(client));

parser.run();

Establish a connection
Due to the time difference in system loading between the robot dog and the 

control board after power-on, the control board needs to check whether the 

robot dog is loaded completely. Adopt the following operation method and 



use the testConnection method to determine whether the robot dog server 

is connected:
bool isConnect = client.testConnection();

isConnect is true means the robot dog server has been connected.

(2) Obtain Robot Dog Status
Function Name: getDogStatus

Parameters: None

Return Value Type: DogStatus

Usage:
DogStatus status = parser.getDogStatus();

Details of status information:

 battery: Battery level

 motion_mode: Current motion mode of the robot dog (0 - Lying down 

without homing, 1 - Lying down, 2 - Standing, 3 - Low posture, 4 - Tipped 

over)

 velocity_level: Speed gear (not used currently)

 model: 1 - High-speed mode, 0 - Obstacle avoidance mode

 hw_failure: List of faulty hardware

 software_version: Software version

 latest_version: The latest software version on the server

 robot_number: Robot dog serial number

 robot_type: Robot dog model

 hardware_error: Whether there is a fault (overall fault) (0 - No fault, 1 - 

Fault exists)

(3) Homing Reset
Function Name: handleResetCommand

Parameters: None

Return Value: None

Usage:
parser.handleResetCommand();

(4) Stand Up
Function Name: handleStandUpCommand

Parameters: None

Return Value: None

Usage:
parser.handleStandUpCommand()

(5) Lie Down
Function Name: handleLieDownCommand

Parameters: None



Return Value: None

Usage:
parser.handleLieDownCommand();

(6) Emergency Stop
Function Name: handleEmergencyCommand

Parameters: None

Return Value: None

Usage:
parser.handleEmergencyCommand();

(7) Switch Model
Function Name: handleSwitchMnnCommand

Parameter Type: int

Parameter Meaning: 0 - Switch to obstacle avoidance mode, 1 - Switch to 

high-speed mode

Return Value: None

Usage:
parser.handleSwitchMnnCommand(1);

(8) Set Ultrasonic Radar Obstacle Avoidance
Function Name: handleSwitchObstacleCommand

Parameter Type: int

Parameter Meaning: 0 - Disable obstacle avoidance, 1 - Enable obstacle 

avoidance

Return Value: None

Usage:
parser.handleSwitchMnnCommand(1);

(9) Motion Control
Method 1
Function Name: sendDirectionVel

Parameter Type: int direction, double velocity

Parameter Meaning:

·  The first parameter corresponds to the direction: 1 - Translate 

forward/backward, 2 - Translate left/right, 3 - Turn left/right

·  The second parameter corresponds to the speed: Positive values correspond 

to forward, left translation and left turn respectively; Negative values 

correspond to backward, right translation and right turn respectively

·  The range of the second parameter: -1 to 1

Return Value: None

usage:
parser.sendDirectionVel(0.5，0，0);  // 向前行进速度 0.5



(10) Register IMU Client
Function Name: enableIMUStream

Parameters: None

Return Value Type: bool

Usage:
// 设置 IMU 数据回调

parser.setIMUDataCallback(imuDataCallback)；

// 启动解析器

parser.run();

bool result = parser.enableIMUStream();

(11) Obtain IMU Data Information
Function Name: getLatestIMUData

Parameters: None

Return Value Type: IMUData

Usage:
// 设置 IMU 数据回调

parser.setIMUDataCallback(imuDataCallback)；

// 启动解析器

parser.run();

// 注册 IMU 客户端

bool result = parser.enableIMUStream();

//获取 IMU 数据信息

IMUData imu_data = parser.getLatestIMUData(); //IMUData 数据详情见协议文档

(12) Unregister IMU Client (No IMU information will be read after 
unregistration)
Function Name: disableIMUStream

Parameters: None

Return Value Type: bool

Usage:
bool result = parser.disableIMUStream

6. Static IP Configuration Method
(1) Create a file named 01-network-manager-all.yaml in /etc/netplan 
and enter the following content:

# Let NetworkManager manage all devices on this system
network:
  version: 2
  renderer: NetworkManager
  ethernets: 
    enP4p65s0:
      dhcp4: no
      dhcp6: no
      addresses: [192.168.96.3/24]
      routes: 
        - to: default
          via: 192.168.96.1
      nameservers:
        addresses: [114.114.114.114, 8.8.8.8]



(2) Execute sudo reboot or restart the power supply

# Let NetworkManager manage all devices on this system
network:
  version: 2
  renderer: NetworkManager
  ethernets: 
    enP4p65s0:
      dhcp4: no
      dhcp6: no
      addresses: [192.168.96.3/24]
      routes: 
        - to: default
          via: 192.168.96.1
      nameservers:
        addresses: [114.114.114.114, 8.8.8.8]


