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Abstract Recently, fine dust has been known to cause cardiovascular diseases here, raising interest in
ways to reduce emissions by efficiently using fuel from cars that cause air pollution. Accordingly, a
driving assistance system was developed to save fuel by eco-driving and improve the driver's bad driving
habits. The system was developed using raspberry pi, arduino and Android. Using RPM, speed, fuel
injection information obtained from OBD-II, and gyro-sensor values, Fuel-Cut is induced to create an
optimal inertial driving environment. It also provides various information system such as weather, driving
environment, and preventing drowsy driving through GUI and voice recognition functions. It is possible
to check driving records and vehicle fault information using Android application and has low overhead

for message transmission using MQTT protocol optimized for IoT environment.
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def _on_update_eco_das(self, r): # PAFH 2X 75
current_eco_das = True if r » 20 and self.speed ) 40 and
self.rpm ) 2000 else False

if self.is_eco_das is not current_eco_das:
self.on_changed_eco_das.emit(current_eco_das)
self.is_eco_das = current_eco_das

I3 2. BYTY I BE

Fig. 2. Determine Inertia Driving Conditions
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def _get_maf(sel_f): # MAF 7|4
maf = 28.97 * (self.volume * 0.85 * ((self.rpm * self.map
/ (selfiat + 273.15)) / 120)) / 8314
if maf == O
maf = 0.01
return maf

def _update_instance_fuel_efy(self):
self.ife = (14.7 * 6.17 * 454 * 0.621371 * self.speed *
0.425144) / (3600 * self._get_maf()
if self.is_fet:
self.on_changed_ife.emit(99.9)
else:
self.on_changed_ife.emit(self.ife)

# 120 199 S&=E S5
def _update_fuel_use(self):
# 715 2RF A4z 1H 55%)
if self.eng_stat is not True:
return

if not self.is_fct:
self.fuel_use = self fuel_use + self._get_maf() / (14.7 *
0.73 * 1000)
self.on_changed_fuel_use.emit(self.fuel_use)

if self.fuel_use != 0O: #Hqt Av] Ak
avr_fuel = self.distance / self.fuel_use
self.on_changed_avr_fuel.emit(avr_fuel)

73 3. MAPRS 0183 MAFZt & 27t H] At
Fig. 3. MAF value and instantaneous fuel economy
calculation using MAP values
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Fig. 4. Implementation interface ESP8266 and Sensors

EEPROM.begin(EEPROM_LENGTH):
pinMode(5, INPUT_PULLUP);
attachlnterrupt(5, GPIOS, FALLING);
ReadString(0, 30):
if(lstrcmp(eRead, ")) {
setup_captive():
}else {
captive = false;
strepy(ssid, eRead);
ReadString(30, 30);
strepy(password, eRead);
ReadString(60, 30);
strepy(id, eRead):
// make topic
strecat(topic, id);
strcat(topic, "/gps");
Serial.println(topic);

client,setServer(mqttServer, mqttPort);
while(!clien.connected() {
Serial.println("Connecting to MQTT...");
if (Iclient.connected("Chan_GPS",
mqttPassword)) {
Serial.printIn("connected");
client.publish("gps/status”, topic);
} else {
Serial.print("failed with state");
Serial.println(client, state()):
delay(2000);

mgqttUser,

}

2 5. EEPROMOfIA HIO|EE 210f APO| AZA
Fig. 5. Read data from EEPROM to connect to AP
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Fig. 6. GUI Environment Using PyQtb
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f.tts = TTSO
f.stt = STTO
self.speaker = 'mijin’ #TTS S48 A4
# 24 AdE 473
self.detector =
snowboydecoder. HotwordDetector('snowboy/resources/dorae
mon.pmdl, sensitivity=0.5)
# 24 A4 HEo] A toji 52
speech_thread =
threading. Thread(target=self.spechRecogStart)
speech_thread.daemon = True
speech_thread.start()

sel
sel

def speechRecogStart(self):
self.detector.start(detected_collback=self.gg,
sleep_time=0.03)

def gg(self):
self.detector.terminate()
snowboydecoder.play_audio_file(snowboydecoder. DERECT_D
ING)
if self.currentwidget != None:
self.label_stt.setText("...")
self label_tts.setText("...")
self.currentwidget.hide()
self.label_stt.show()
self.label_tts.show()
text = self.stt.get_str(self label_stt.setText)

snowboydecoder.play_audio_file(snowboydecoder. DETECT_D
ONG)
self.label_stt.setText(text)

J% 7. TTS, STT x| 48 3 calback %
Fig. 7. Create TTS, STT objects and register calback
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private void sendNotification(String messageBody){
Intent intent = new Intent(this, NotifyActivity.class);
/] 5HE W AW A
intent. addFlags(Intent.FLAGiACTIVITY7CLEAR7TOP)2
intent.putExtra("message”, messageBody): //%17]°]
YAZE vlolElE 7t
Log.d("&2 HAIA]" | messageBody);
NotificationManager mNotificationManager =
(NotificationManager)
getSystemService(Context. NOTIFICATION_SERVICE);
String id = "my_channel_01";
CharSequence name = "test";
int importance =
NotificationManager.IMPORTANCE_HIGH;
NotificationChannel mChannel = new
NotificationChannel(id, name, importance);
mChannel.enableLights(true);
mChannel.setLightColor(Color.RED):

mChannel.setSound(RingtoneManager.getDefaultUri(Ringtone
Manager. TYPE_NOTIFICATION), null);
mChannel.enableVibration(true);
mChannel.setVibrationPattern(new long[l{100, 200,
300, 400, 500, 400, 300, 200, 400});
mChannel.setShowBadge(false);
mNotificationManager.createNotificationChannel(mChannel);
int notifylD = 1;
String CHANNEL_ID = "my_channel_01";
try {
JSONObject jsonMeg = new
JSONObject(messageBody):
Notification notification = new
Notification.Builder(this)
.setContentTitle("5% F&")
.setContentText(String.format("F¥AH] : %.2f
Km/L &A= : %.2f Km",
jsonMeg.getDouble("fuel_efi"),jsonMeg.getDouble("distance")))
.setSmalllcon(R.drawable.img_car)
.setChannelld(CHANNEL_ID)
.build();
mNotificationManager.notify(notifylD, notification);
} catch (JSONException e) {
e.printStackTrace();

i
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Fig. 11. Push message sent to Phone at end of drive
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