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1 overview

1.1 keyword

model car, bluetooth(bc04), 1298n, ultrasonic sensor(hcsr04), motor, speed measurement

1.2 presentation
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B il = 20:56

s Simple Remote Controller

MODEL CAR

Advance

Stop

Back

Test

1.3 how to play

widget action

speed seekbar middle is full power advance or back
left most is turn left(left min, right max)
right most is turn right(left max, right min)

advance left middle speed, right middle speed
stop
left middle speed back, right middle speed back

test communication
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1.4 pictures
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2.2 parts

Name Description

Arduino UNO x 1 controller

BC04 x 1 bluetooth

L298N x 1 motor controller

basic model car set x 1 motor x 4(1:48), speed tester module x 2
18650 x 2 power, 7.4v

18650 battery box(2) x 1

HCSRO04 x 1 ultrasonic sensor

for buzzer
LCD with I12C x 1

breadboard x 1

2.3 pin data sheet and connections
2.3.1 power solution

;%5%(6;90)1 86507 9. BEF74AVICRUE T BEEZODEREEZE—AX—DEFEE L TL298NIC
A 3—0

ES5—FH. COEREIFArduinoDEEE L TEHONFE T,

L298NOD Y O— L9 5 7=bDEJRIFArduinoMSFRHFL F 9.

2.3.4 VCC and GND

HCSR04

speed test module x 2
LCD with I12C

BC04

L298N
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2.3.3 arduino UNO DO ~ D12

Arduino pin part part pin
DO(RXN) BCO04(bluetooth) TXN
D1(TXN) BCO04(bluetooth) RXN
speed test module(left) S

speed test module(right) S
HCSRO04(ultrasonic) TRIG
D5(PWM) L298N M2 ENB
L298N M1 ENA
L298N M1 IN1
L298N M1 IN2
L298N M2 IN3
L298N M2 IN4

O

buzzer

HCSRO04(ultrasonic) ECHO

2.3.3 others

« LCD with 12C SDA -> Arduino A4
+ LCD with 12C SCL -> Arduino A5

2.4 arduino

d—FEZ0VLDT 9D 7AILICHITETS

Tab Name(File Name) Description
modelcar.ino main
motor_ctrl.(hlcpp) motor controller
serial_ctrl_server.(hlcpp) server for serial control
speed_tester.(hlcpp) speed measurement

hcsr04(library) ultrasonic sneosr

27 // pinMll, pinM12, pinM1Pwm, pinM21, pinM22, pinMZPwm
28 MotorCtrl motorCtrl(7, 8, 6, 9, 10, 5);

29 SerialCtrlServer serialCtrlServer;

30 HCSR@4 hcsr@4(4, 12); // pin trig, pin echo

31 SpeedTester speedTester;

33 LiquidCrystal_I2C lcd(@x27, 16, 2);
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37 void setup(Q) {

38 motorCtrl.init();

39 serialCtrlServer.init(Q);
49 hecsr@4.init(Q);

41

42 speedTester.init();

43 attachInterrupt(@, speedTestIncreaseRightCount, CHANGE);
44

45 led.initQ);

46 lcd.backlightQ);

47

48 Serial.begin(115200);

49 workingStatus = STATUS_STOP;
50

51 pinMode(2, INPUT);

52 pinMode(3, INPUT);

53 }

54

55 void loopQ) {|

56 checkDistance();

57 serialCtrlServer.read();
58 processCmd();

59 speedTest();

60 [
R7-BU. FLODLOOPIIREHELR 4 DDV RIEF T
62 void checkDistance() {

63 floot distance = hcsr@4.getDistance(2320);
64 if(distance >= @ && distance < 40) {

65 1f(workingStatus == STATUS_ADVANCE) {
66 stopMe();

67 buzzWarning();

68 }

69 }

70 }

FFHCSROATHEREZ AL F T ZZ123HB2320(F TE L2320 TEEIREARLAES. <
FroTILLETI VWS ZETT. ELEELEMN D5, BIICEEYNROIGE. (31
RRLEMML) F T \ = \ “ _
FNIC. REZHEREVLETT. BAILRBE. ABICEEMNH O TEARILEXRTL L5,

128 void processModelCarFreeCmd() {

129 int pwml = serialCtrlServer.getPayloadByte(@);
130 int pwm2 = serialCtrlServer.getPayloadByte(1l);
131 switch(workingStatus) {

132 case STATUS_ADVANCE:

133 motorCtrl.runCpwml, pwm2);
134 break;

135 case STATUS_BACK:

136 motorCtrl.run(-pwml, -pwm2);
137 break;

138 }

139 }

140 |
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PWM1 180 =>

digitalWrite(M1_1, HIGH);
digitalWrite(M1_2, LOW);
digitalWrite(M1_ENA, 180);

EUHBERITEORS. LFUFET. COUTRS. BAICREEVS ZEILRUFET.

11— F(Imotor_ctrl.cpplcdprl) £

41 void MotorCtrl::setPinValueByPwm(int pinMx1l, int pinMx2, int pinMxPwm, int pwm) {
if(pwm > 255) {
setPinvValue(pinMx1l, HIGH, pinMx2, LOW, pinMxPwm, 255);

42
43
44
45
46
47
48
49
50
51
52
53}

I
I
Iy
Iy
Iy

else ifCpwm > @) {

setPinValue(pinMx1l, HIGH, pinMx2, LOW, pinMxPwm, pwm);

else if(pwm == @) {

setPinvValue(pinMx1l, LOW, pinMx2, LOW, pinMxPwm, @);

else if(pwm > -255) {

setPinValue(pinMx1l, LOW, pinMx2, HIGH, pinMxPwm, -pwm);

else {

setPinvValue(pinMx1, LOW, pinMx2, HIGH, pinMxPwm, 255);

IV R EUETS

103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122
123
124
125
126
127

void processCmd() {

if(serialCtrlServer.cmdAvailable()) {

switch(serialCtrlServer.getProtocolType()) {

case PROTOCOL_MODELCAR_TEST:

serialCtrlServer.done(SerialCtrlServer

break;
case PROTOCOL_MODELCAR_BASIC_OP:
processModelCarBasicOpCmd();

serialCtrlServer.done(SerialCtrlServer:

break;
case PROTOCOL_MODELCAR_SPEED:
processModelCarSpeedCmd();

serialCtrlServer.done(SerialCtrlServer:

break;
case PROTOCOL_MODELCAR_FREE:
processModelCarFreeCmd();

serialCtrlServer.done(SerialCtrlServer:

break;
default:

serialCtrlServer.done(SerialCtrlServer:

break;
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JORDLOO-RZHKLU eIV FEUETSHESLTT -
TV FEUBTESRNIINTT (serial_ctrl_server.h(Tdl) E )

24 public:

25

26 static const int RETURN_CODE_OK = 48;
27 static const int RETURN_CODE_UNKNOWN_PROTOCOL = 49;
28

29 void init(Q);

30 int read(Q);

31 bool cmdAvailable();

32 int getProtocolType();

33 int getPayloadlLength();

34 byte getPayloadByte(int index);

35 void done(int returnCode);

setup Tinit(). loopMDHI(C
read -> cmdAvailable? -> getXxx -> done ->read ...

BHE ES5—DFEBTEINEZENHY FT . serial_ctrl_server.cpp Tl
22 int SerialCtrlServer::read() {

23 int nBytes = Serial.available();

24 1f(readStatus == STATUS_DONE || nBytes == @) {

25 return 0,

26}

27

28 for(int 1 = 0; 1 < nBytes; i++) {

C CavailableWBSREBEEZFEODTIL—TITEDEIHETT. BERBE. —FBLDIL—T
(modelcar.loop) (CEEEEZ RIS 1— Nl £ . BOERETRSE . BEN—M<SOMMUF
T ELIEFNS 8bytesDFT—ANKBZE. 8MULERICTEROLEWVS ZEICRUFT. 72hH
B, gEF—ANFK 275, AV FOREBEEF THAET.

72 void speedTest() {

73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94

switch(speedTester.check(SPEED_TEST_INTERVAL)) {
case SpeedTester::TEST_SIDE_LEFT:

detachInterrupt(@);

attachInterrupt(l, speedTestIncreaselLeftCount, CHANGE);
led.clearQ);

led.print("LSV: ");

lcd.setCursor(@, 1);
led.print(speedTester.getLeftSpeed() * speedK);
led.print("m/s");

break;

case SpeedTester::TEST_SIDE_RIGHT:

attachInterrupt(@, speedTestIncreaseRightCount, CHANGE);
detachInterrupt(l);

led.clearQ);

led.print("RSV: ");

lcd.setCursor(@, 1);
led.print(speedTester.getRightSpeed() * speedK);
led.print("m/s");

break;
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Z 1. speed tester—EBD1— N (Ispeed_tester.(hlcpp)(CdH S FH A . attachinterrupt’a & D
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&1&(FHCSRO4D1—

float HCSRO4::getDistance(int timeout) {
digitalWrite(_pinTrig, LOW);
delayMicroseconds(2);
digitalWrite(_pinTrig, HIGH);
delayMicroseconds(10);

digitalWrite(_pinTrig,

unsigned long duration = pulseIn(_pinEcho, HIGH, timeout);
duration = 0 ? -1 : duration / 58.0;

HAFUEL L ZULD. ZZI2HStimeoutlIHET T,
KRICEEEZ AL —MULESHRIBVES. — U LEOEBENHZATL L5,
ML E(ZArduinoBlDI—FT9

2.5 bluetooth client

AIE DRELAY-LEDD 7’ T DEICHESNF L. BS>DE7ONILED O-LDA A —
JIAATY.

TJORILIZE. RIEE 2 7CRBUBEOMSET —INHE5DT. SHEHTEINY FEMIFFEL
7eo ZU T Arduinofll€ 2 EEEICHL 7=HICTO ML ERIEL FU 7o

@0verride
! public void write(OutputStream out, DualSideSpeed payload) throws IOException {
ProtocolUtils.writeSyncHead({out);
out.write(getProtocolType());
out.write(2);
out.write(payload.getPwmi());
out.write(payload.getPwm2());

&) }
@0verride
o public Integer read(InputStream in) throws IOException {
return ProtocolUtils. readWithTimeout(in);
&) }

public static void writeSyncHead(OutputStream out) throws IOException {
for(int i = ProtocolConstants.SYNC HEAD LEN - 1; i > 0; i--) {
out.write(ProtocolConstants.SYNC _HEAD BODY);
}

out.write(ProtocolConstants.SYNC_HEAD _END);
}
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SYNC_HEAD LEN4E5%#%EL FU 7-o E(FArduinoldW\K SEETEZTF—ZHM L& S -
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SEND: [4: SYNC_HEAD_BOY][1:SYNC_HEAD_END][1:PROTOCOL_CODE]
[1:PAYLOAD_LENGTH][n:PAYLOAD]

RECEIVE: [1:RETURN_CODE]
Arduinoffl(1— ¥

int incomingByte = Serial.read();
Lf(readStatus == STATUS_START && incomingByte == SYNC_BODY) {
readStatus = STATUS_SYNC_BODY;
}else if(readStatus == STATUS_SYNC_BODY && incomingByte == SYNC_END) {
readStatus = STATUS_SYNC_END;
}else if(readStatus == STATUS_SYNC_END) {
protocolType = incomingByte;
readStatus = STATUS_PROTOCOL;
}else if(readStatus == STATUS_PROTOCOL) {
payloadLength = incomingByte;
readStatus = STATUS_PAYLOAD_LENGTH;
}else if(readStatus == STATUS_PAYLOAD_LENGTH) {
Lf(currentReadCount > PAYLOAD_BUFFER_SIZE) {
readStatus = STATUS_DONE;
break;
}else {
Lf(currentReadCount < payloadLength) {
payloadBuffer[currentReadCount++] = incomingByte;
}
Lf(currentReadCount == payloadLength) {
readStatus = STATUS_DONE;
break;
}
}
}

WEDEE

STATUS_START -> STATUS_SYNC_BODY -> STATUS_SYNC_END -> STATUS_PROTOCOL
-> STATUS_PAYLOAD_LENGTH -> STATUS_DONE

AA=TIAR

@0verride

public void onStopTrackingTouch(SeekBar seekBar) {
int value = seekBar.getProgress();
if (value < 255) {

mActivity.send(mDirectionProtocol, new DualSideSpeed(Math.max({value, 30), 255));
} else {

mActivity.send(mDirectionProtocol, new DualSideSpeed(255, Math.max(seekBar.getMax() - value, 30)));
}
}

BEEFNZEVPAICAN D TENTDIEIELEOREEZREITLSDEHVETT. ELELEANS
B. &0 A255 (&X) FESTINR. RETEROTT. EFIEFUFT. TE 10EM
20EMs TNRBALKRTT. BEEZDER (0) [TEICKETLSDEILELD2EDOMNBIRNTT
Re TEELHO2AB. EOMEICREITNEARLKXRTT .
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2.6 problems
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2.6.1 Arduino@1— N (I77VvO— R T&AL

Arduino®DO(RXN), D1(TXN)IZ 77V JO— N9 5BEBCO4DTXN, RXNZEHEL L T 2S00,
BCO47:ly Tldi< « BB E T 9o

12 #. BCO4IIBLUETOOTHDE@ T M. 7-/2BCO4TER TI— RIT7Y IO—RT&Ft
Ao

26.2 E—A—(I3FMRL)

USBI37=72ArduinolCE L% BHLUFT. E—X—DERIIH T
USBODEBENTE—A—ZEITFIN? 7-RATEET. TEETEENMDELNEF LA
4E(318650 x 2 (7.4v) DEBRTEZARITELS HUFEA-

262 E—A—I3FVTITEES

SEFEOATEEDN HL FT. —HTFADIBES0DEE(F4.2vNB3.3vICR) FL /e THUT
3200mAhZR D & o
FERDITEES>—DOWHUF T mHAF255TEATITAR 200lA FICFHEL TATLSIEES,

2.6.3 E(IRIGAL)

—FOEUMELNE LA
Arduinol3BEET NV TERVDT IV TDRENERIEL THREZRZ S
Arduino UNOIZ—D Mserial portL M) FHA DT~ megais 2 DDserial port T /\W I T&
5MER. FADWBLUETOOTHE LISBIEFRZEAT. SEDERTOAARBRRNMESHHU FT
TU &5, £ URaspberry PIOEEWIFILZS. J—FO7Y O RFEERTLES. THEN
Ba;r;@lzerry PilIEEDPWMIIZLe ZU T ESV O3 TEREZA S DN FANSZHLEN H
?é FAITHCSROATHEREZ RIS & Z DHEBIEOI— FDEAEDLENSEEZRONUFL

2.6.4 LCDDFNEEL 25

BEEZRENETT. LU ¢~ LCDDbacklightZzHL T< 70,

2.6.5 L298NEN H S

ANDERTE—A—Z2MHRNTT. COTIFARO. 3000 TS0,

2.6.6 HIICEEMNRLIDIC. RAEREHE D

%ggigg(ﬁ%ﬁ%m%ﬁ#%ﬁ@#&% CNEBE L DERRNZ IR BIMBEIIBETT.

FRRTTEIIT-NAHCSRO4AZ I DERICKB T SN E .
NERICETEHITERODT. £E2EBRNEBENHUF T

Page 13 of 13



