
 

AXWRPaWLc PaSeU RRWRU 
LLFKHQJ YX 

PURMecW DeVcULSWLRQ 

IQ RXU GDLO\ OLIH, SHRSOH RIWHQ QHHG WRLOHW SDSHU WR ZLSH WKHLU ZHW KDQGV. HRZHYHU, XVLQJ D ZHW KDQG WR 

JUDE WRLOHW SDSHU GLUHFWO\ XVXDOO\ GDPSV VRPH H[WUD SDSHU. OYHU WLPH, WKRVH ZHW SDSHU ZLOO GU\ DQG 

EHFRPH ZULQNO\, ZKLFK DIIHFWV SDSHU TXDOLW\ DQG FRPIRUW ZKLOH XVLQJ. FURP WKH H[SHULHQFH, ZH NQRZ WKDW 

WKLV ZHW SURFHVV XVXDOO\ KDSSHQV ZKHQ ZH WU\ WR URWDWH WKH UROO. TR DYRLG ZHW KDQGV GLUHFWO\ JHWWLQJ LQ 

WRXFK ZLWK WKRVH H[WUD SDSHU, I GHVLJQHG WKH DXWRPDWLF SDSHU URWRU. TKLV SURMHFW LV D GHYLFH WKDW 

DXWRPDWLFDOO\ URWDWHV WKH WRLOHW SDSHU UROO ZKHQ LW GHWHFWV KDQGV DUH QHDUE\. DXH WR WKH ODFN RI PDWHULDO DQG 

PDFKLQHV, I¶P QRW DEOH WR PDNH D IXOO-VL]H SURWRW\SH, KRZHYHU, LW FRXOG VWLOO VKRZ WKH LGHDV DQG SULQFLSOH 

RI WKH GHYLFH ZLWK FRPSOHWH GDWD FROOHFWLQJ DQG DQDO\]LQJ SURFHVV. 

 

FURP WKH SLFWXUH, ZH FRXOG VHH WKDW WKLV GHYLFH LV DEVROXWHO\ WRR ELJ WR ILW LQWR WKH WRLOHW SDSHU UROO. AQG 

DOVR, WKH GLVWDQFH VHQVRU LV IDFLQJ WKH VLGH ZKLFK VKRXOG GLUHFW DORQJ WKH D[LDO WR GHWHFW KDQGV RQ WKH VLGH 

RI WKH UROO. BXW WKDW¶V WKH EHVW I FDQ JHW ZLWK WKH OLPLWHG PDWHULDO I KDYH DW KRPH. AQG KRSHIXOO\, LW FOHDUO\ 

VKRZV WKH LGHD RI WKH SURMHFW. 

 

WRUNLQJ PULQcLSOe 

WKHQ WKH GLVWDQFH VHQVRU LV XQDFWLYDWHG, WKH URWRU LV XQGHU DQ XQORFN PRGH ZKLFK DOORZV SHRSOH WR IUHHO\ 

URWDWH WKH UROO LQ FDVH WKDW WKH\ GRQ¶W ZDQW WR ZDLW IRU DXWRPDWLFDOO\ URWDWLQJ XQGHU VRPH HPHUJHQF\ 

VLWXDWLRQ. WKHQ WKH VHQVRU GHWHFWV KDQGV DUH ZLWKLQ 5FP, WKH GHYLFH LV DFWLYDWHG DQG WZR ORFN EHDPV DUH 

 



 

PRYHG RXW DJDLQVW WKH LQQHU VLGH RI WKH UROO WR ORFN LW ZLWK IULFWLRQ IRUFH. TKHQ WKH PRWRU ZLOO URWDWH D 

FHUWDLQ DQJOH RI WLPH WR UHOHDVH D FHUWDLQ DPRXQW RI WRLOHW SDSHU. FLQDOO\, WKH ORFN EHDPV DUH ZLWKGUDZQ 

DQG WKH GHYLFH JRHV EDFN WR WKH XQORFN PRGH. 

 

MecKaQLcaO PaUW 

TKH PHFKDQLFDO SDUW LQ WKLV GHYLFH LV PDLQO\ XVHG WR URWDWH DQG IL[ WRLOHW SDSHU UROO. WKHQ WKH GHYLFH LV 

DFWLYDWHG, WKH PRWRU ILUVW ILQLVKHV D 0.05V ORFNLQJ URWDWLRQ ZKLFK GULYHV WKH PHFKDQLVP DQG PRYHV WKH ORFN 

EHDPV RXWZDUG DV VKRZQ LQ WKH ILJXUHV EHORZ. TKH PHFKDQLVP LV WZR VLPSOH IRXU EHDPV V\VWHPV. EDFK 

RQH FRQVLVWV RI D GLVN IL[HG WR WKH PRWRU VKDIW, WZR VKRUW QRQ URWDWDEOH EHDPV DQG WZR URWDWDEOH EHDPV 

ZLWK D VOLGHU RQ RQH RI WKHP. WLWK WKH GUXHEOHU¶V HTXDWLRQ, WKH GHJUHH RI IUHHGRP RI LW VKRXOG EH RQH 

ZKLFK DJUHHV ZLWK IDFWV. 

 

SKRZQ XSSHU DUH WKH ILJXUHV RI WKH PHFKDQLVP'V XQORFN VWDWH DQG ORFNLQJ VWDWH. TKH SUREOHP I IRXQG 

GXULQJ WHVWV LV WKDW WKH URWDWDEOH EHDP ZLWKRXW D VOLGHU VKRXOG QRW URWDWH LQ WKH ILUVW 0.05V ORFNLQJ URWDWLRQ 

VR WKDW WKH EODFN ORFN EHDPV FRXOG VOLGH RXW. HRZHYHU, GXH WR WKH IULFWLRQ, LW URWDWHV ZLWK WKH PHFKDQLVP. 

AQG WKH VDPH SUREOHP KDSSHQV ZKHQ WKH PRWRU WULHV WR ZLWKGUDZ WKH EODFN ORFN EHDPV. IQ FRQFOXVLRQ, 

WKLV SURWRW\SH GRHVQ¶W KDYH WKH DELOLW\ WR UHOHDVH DQG ZLWKGUDZ WKH ORFN EHDPV, WR DFKLHYH WKLV IHDWXUH, ZH 

QHHG VPRRWKHU PDWHULDO RU D EHDULQJ. 

 



 

EOecWURQLc PaUW 

TKH HOHFWURQLF SDUW LQ WKLV GHYLFH PDLQO\ FRQVLVWV RI D PRWRU, DQ AUGXLQR ESP32, DQ HQFRGHU DQG D 

HC-SR04 XOWUDVRQLF GLVWDQFH VHQVRU DV OLVWHG EHORZ. TKH ILUVW WKUHH HOHPHQWV KDYH EHHQ IXOO\ LQWURGXFHG 

DQG SUDFWLFHG RQ XVLQJ GXULQJ WKH OHFWXUHV DQG WKH ODVW LV D QHZ HOHPHQW ZKLFK LV LQWURGXFHG EHORZ: 

● HC-SR04 XOWUDVRQLF GLVWDQFH VHQVRU: TKLV LV D GLVWDQFH VHQVRU WKDW SURYLGHV D 2FP - 400FP 

GLVWDQFH PHDVXUH UDQJH DQG WKH DFFXUDF\ LV XS WR 3PP. IW FRQVLVWV RI DQ XOWUDVRQLF WUDQVPLWWHU, D 

UHFHLYHU DQG D FRQWURO FLUFXLW. DLVWDQFH LV FDOFXODWHG E\ WKH WLPH GLIIHUHQFH EHWZHHQ WUDQVPLVVLRQ 

DQG UHFHLYH DQG WKH VSHHG RI WKH XOWUDVRQLF. TKLV FDOFXODWLRQ VKRXOG EH DSSOLHG LQ WKH VNHWFK. 

 

TKH GLVWDQFH VHQVRU LV XVHG WR VHQG WKH DFWLYDWLRQ VLJQDO WR WKH DUGXLQR DQG LWV WULJJHU WKUHVKROG LV VHW WR 

5FP. TKHQ WKH DUGXLQR VHQGV D PRWRU VLJQDO WR WKH HQFRGHU ZKLFK FRQWUROV WKH PRWRU. TKLV LV D YHU\ VLPSOH 

PRWRU FRQWURO V\VWHP MXVW OLNH ZKDW ZH OHDUQHG LQ WKH OHFWXUH. 

 

CLUcXLW 

 

SKRZLQJ DERYH LV WKH FLUFXLW GLDJUDP RI WKH GHYLFH. 



 

 

FLQLWe SWaWe DLaJUaP 

 

SKRZLQJ DERYH LV WKH ILQLWH VWDWH GLDJUDP RI WKH GHYLFH. 

 

DaWa AQaO\VLV 

 

SKRZLQJ DERYH LV WKH GLDJUDP RI WKH GDWD FROOHFWHG ZKHQ WKH GHYLFH LV DFWLYDWHG. FURP WKH GLVWDQFH VHQVRU 

GLDJUDP, ZH FRXOG VHH ZKHQ WKH GLVWDQFH VHQVRU LV DFWLYDWHG. AQG IURP WKH PRWRU VLJQDO GLDJUDP ZH FRXOG 

VHH KRZ WKH HQFRGHU UHDFWV WR WKDW ZKLFK LQFOXGH D ORFNLQJ SURFHVV, SDSHU UHOHDVLQJ SURFHVV DQG D XQORFN 

SURFHVV ZKLFK UHSUHVHQWV WKH WKUHH VLJQDO FKDQJHV LQ WKH GLDJUDP. 

 

TeVW RecRUd 

KWWSV://\RXWX.EH/DDRJVTYZRO0 



#inclXde <ESP32EncodeU.h>

// InpXWV PinV
#define EncodeU1 32
#define EncodeU2 14

// OXWpXWV PinV
#define DUiYeU_OXWpXW0 33
#define DUiYeU_OXWpXW1 15
#define Channel0 0
#define Channel1 1

// ConVWanW ValXeV
#define FUeqXenc\ 22000
#define ReVolXWion 8
#define DeboXnce 200

// DiVWance SenVoU PinV
#define WUig 21
#define echo 17

// DiVWance SenVoU DaWa
floaW DXUaWion = 0; //The lengWh of Whe VoXnd
floaW DiVWance = 0; // DiVWance daWa
floaW DeVDiVWance = 10; //TUiggeU diVWance

// EncodeU SeWWing
floaW Vel_1 = 200;
floaW Vel_2 = 150;
floaW Vel = 0;
YolaWile floaW CXUUenWTime = 0;
YolaWile floaW SWaUWTime = 0;
inW SWaUWCheck = 0;
bool encodeUPaXVed = falVe;
bool pUinWToggle = WUXe;
ESP32EncodeU encodeU;



Yoid VeWXp() ^
// SeWWing pin mode
  pinMode(DUiYeU_OXWpXW0, OUTPUT);
  pinMode(DUiYeU_OXWpXW1, OUTPUT);
  pinMode(WUig, OUTPUT);
  pinMode(echo, INPUT);

// SeWWing moWoU dUiYeU channelV
  ledcSeWXp(Channel0, FUeqXenc\, ReVolXWion);
  ledcSeWXp(Channel1, FUeqXenc\, ReVolXWion);
  ledcAWWachPin(DUiYeU_OXWpXW0, Channel0);
  ledcAWWachPin(DUiYeU_OXWpXW1, Channel1);
  ledcWUiWe(Channel0, 0);
  ledcWUiWe(Channel1, 0);

// SeWWing encodeU
  ESP32EncodeU::XVeInWeUnalWeakPXllReViVWoUV = UP;
  encodeU.aWWachFXllQXad(EncodeU1, EncodeU2);
  encodeU.VeWCoXnW(0);

  SeUial.begin(9600);
`

Yoid loop() ^
// GeneUaWe 10-mV pXlVe Wo Whe Vending pin
  digiWalWUiWe(WUig, HIGH);
  dela\MicUoVecondV(10);
  digiWalWUiWe(WUig, LOW);

// SWoUe Whe dXUaWion Zhen echo pin iV high
  DXUaWion = pXlVeIn(echo, HIGH);

// CalcXlaWion of diVWance
  DiVWance = (DXUaWion*0.0343)/2; 
  SeUial.pUinW(DiVWance);

// RepoUW WUiggeU Wime



  CXUUenWTime = milliV();

// When Whe diVWance VenVoU iV WUiggeUed, UecoUd cXUUenW Wime
  if (SWaUWCheck == 0 && DiVWance <= DeVDiVWance) ^
    SWaUWTime = milliV();
    SWaUWCheck = 1;
  `

// RoWaWe 50mV Wo UeleaVe Whe aUmV
  if (SWaUWTime != 0 && CXUUenWTime-SWaUWTime <= 50) ^
    Vel = Vel_1;
    ledcWUiWe(Channel0, Vel);
    ledcWUiWe(Channel1, 0);
  `

// SWop foU 1V
  if (SWaUWTime != 0 && CXUUenWTime-SWaUWTime > 50 && 
CXUUenWTime-SWaUWTime <= 1050) ^
    Vel = 0;
    ledcWUiWe(Channel0, 0);
    ledcWUiWe(Channel1, 0);
  `

// RoWaWe 400mV Wo UeleaVe Whe papeU
  if (SWaUWTime != 0 && CXUUenWTime-SWaUWTime > 1050 && 
CXUUenWTime-SWaUWTime <= 1450) ^
    Vel = Vel_2;
    ledcWUiWe(Channel0, Vel_2);
    ledcWUiWe(Channel1, 0);
  `

// WaiW foU 1V
  if (SWaUWTime != 0 && CXUUenWTime-SWaUWTime > 1450 && 
CXUUenWTime-SWaUWTime <= 2450) ^
    Vel = 0;
    ledcWUiWe(Channel0, 0);
    ledcWUiWe(Channel1, 0);



  `

// RoWaWe backZaUd 50mV Wo ZiWhdUaZ Whe aUmV
  if (SWaUWTime != 0 && CXUUenWTime-SWaUWTime > 2450 && 
CXUUenWTime-SWaUWTime <= 2500) ^
    Vel = -Vel_1;;
    ledcWUiWe(Channel0, 0);
    ledcWUiWe(Channel1, -Vel);
  `

// ReVeW YaUUiableV
  if (SWaUWTime != 0 && CXUUenWTime-SWaUWTime > 2500) ^
    Vel = 0;
    ledcWUiWe(Channel0, 0);
    ledcWUiWe(Channel1, 0);
    SWaUWTime = 0;
    SWaUWCheck = 0;
  `
  SeUial.pUinW(",");
  SeUial.pUinW(Vel);
  SeUial.pUinWln(";");
`


