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Abstract

Quadruped biomimetic robots, due to their strong adaptability to the environment and strong
mobility, can be widely used in disaster relief, mine clearance, exploration, and military fields.
Based on this, this article studies and completes the design of a quadruped bionic robot dog con-
trol system based on Al visual programming. The quadruped bionic robot dog control system de-
signed in this article mainly uses the ESP32 microcontroller as the main control unit for hardware
modular design, which is mainly composed of the main control unit module, servo drive module,
attitude sensor module, LED lighting module, power circuit module, etc. At the same time, this ar-
ticle combines the Arduino IDE software program to write the servo control program and LED
module program to achieve the step, rotation, and angle control of the servo. At the same time, the
robot dog can use the integrated WiFi inside ESP32 to achieve wireless remote control function of
the mobile app, thereby achieving forward and backward, left and right turns, squatting, shaking
hands, jumping and other actions. On the basis of completing the software and hardware design of
the system, the experimental results of the physical prototype show that the control system of the
quadruped bionic robot dog involved in this article runs stably and can achieve forward and
backward, left and right turns, squatting, shaking hands, jumping and other actions. It has com-
plete functions and high cost-effectiveness, and has certain application prospects in the use of
desktop companion robots and educational robots.
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Figure 1. Overall scheme design flow chart
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Figure 2. Overall hardware design of the system
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Figure 3. Schematic diagram of the main control circuit design
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Figure 4. PCA9685 circuit diagram
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Figure 5. OV9655 Sensor
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Figure 6. Circuit schematic diagram of ICM9685
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Figure 7. Circuit diagram of LED lighting module
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Figure 8. Main program flowchart
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Figure 9. Control flow chart of the steering gear
9. RetIEHIRIZE

BB A I A T R B

Switch (val)

{

casel: moveFB = 1;Serial.println (“Forward”); break;
case2: moveLR = —1;Serial.println (“TurnLeft”); break;
case3: moveFB = 0; Serial.println (“FBStop”); break;
cased4: movelLR = 1;Serial.println (“TurnRight”); break;
case5: moveFB = —1;Serial.println (“Backward”); break;
case6: movelLR = 0; Serial.printIn (“LRStop”); break;
}

-, BT BREREE T R B TR

else if ('debugMode && funcMode)

{
If (funcMode == 1)/ 1, “PHTESS

accXYZUpdate ();
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balancing ();
GoalPosAll ();
}
else if (funcMode == 2)//f 3, 2, RS - sl &2
{
Serial.println (“stayLow™);
functionStayLow ();
funcMode = 0;
}
else if (funcMode == 3)//&E = 3, TEBFLE
{
Serial.println (“handshake”);
functionHandshake ();
funcMode = 0;
}
else if (funcMode == 4)//#5 =, 4, BRIRAES
{
Serial.println (“Jump”);
functionJump ();
funcMode = 0;
}

A ESP32 KA AP LAEM, BT/ MEF B FRE S ESP32 AfER— /M T, /MMEF 5L
N2 8§ H WebSocket #EAT A5 . EFEHIGUE T, Aeill i e X HLas N REAT 4%, I REAT OB HLEE A
A BB R EHBE WIF B 5%, WA Web M AR MR EFWT:

#include <arduino.h>

#include “WebPage.h”

const char* AP_SSID = “WAVESHARE Robot”; //i% & WiFi £ #x

const char* AP_PWD = “1234567890";

I E WiFi %55

void setAP ()

{

WiFi.softA P(AP_SSID, AP_PWD);
IPAddress myIP = WiFi.softAPIP();
IP_ADDRESS = myIP;
WIFI_MODE = 1; //#bF AP TAE#ER
}
ANFE R ) SRR LT AL 10 B o
“FORWARD/REVERSE” #Z I HLas M ATt 5518,  “LEFT/RIGHT ” = HINLE8 St /2 e 54
, “STEADY” fHl#sfsab T P, “StayLow/HandShank/Jump” 7> HIMEHL 24T T4, 42 F
SBkEREI1E,  “ActionA/BIC” T T & HALEHE .
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Figure 13. Jumping
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