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 «Fast Foirier Transform».  «Fast Foirier Transform» («FFT») 
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,    250 .      

,          

.   FFT ё    1.  

 

 1 –    Fast Foirier Transform 

  export function FFT(data: number[]): FFTResult[] { 

    const phasors = fft.fft(data); 

    const f = fft.util.fftFreq(phasors, 250); 

    const m = fft.util.fftMag(phasors); 

    return f.map((fr, i) => { 

        return { 

            f: fr, 

            m: m[i] 

        }; 

 });} 

4.2.6    D3.js 

         

 ,         
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 Щ  

 – ; 

 – ; 

 –  ; 

 –  ; 

 –   ; 

ЭЭ  – ; 

API – application programming interface. 
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   Arduino 

 

#include <SoftwareSerial.h> 
#include <Time.h> 
#include "timer-api.h" 
#define KeyPin 9 
#define ButtonPin 2 
#define Sensor0Pin A0 
#define Sensor1Pin A1 
#define Sensor2Pin A2 
#define Sensor3Pin A3 
#define Sensor4Pin A4 
#define Sensor5Pin A5 
#define Sensor6Pin A6 
#define Sensor7Pin A7 
//   
int buttonInt = 0; 
volatile bool currentMod = false; //false -  
volatile int keyNowValue = LOW; 
volatile byte currentAnalogPin = A0; 
volatile int sensorValue = 0; //   
volatile bool needLn = true; 
volatile int refElectrode = 0; 
int triggerPin = 7; //Trigger   7 
int echoPin = 8; //Echo   8 
int LED = 13; //    
int info = 0;//   ,   Bluetooth  
int state = 0;//     
int numbPinPrint=0; 

 
void setup(){ 
  Serial.begin(9600);  
  pinMode(triggerPin, OUTPUT); //   
  pinMode(echoPin, INPUT); 
  pinMode(LED, OUTPUT); //     
  pinMode(KeyPin, OUTPUT); 
  pinMode(ButtonPin, INPUT); 
  pinMode(Sensor0Pin, INPUT); 
  pinMode(Sensor1Pin, INPUT); 
  pinMode(Sensor2Pin, INPUT); 
  pinMode(Sensor3Pin, INPUT); 
  pinMode(Sensor4Pin, INPUT); 
  pinMode(Sensor5Pin, INPUT); 
  pinMode(Sensor6Pin, INPUT); 
  pinMode(Sensor7Pin, INPUT); 
  attachInterrupt(buttonInt, swap, RISING); 
  interrupts(); 
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} 
void loop() { 
  bluetooth();  
} 
 
void bluetooth() 
{ 
  if (Serial.available() > 0) 
  {  
    info = Serial.read(); //...    "info" 
    state = 0; 
    if (info == '1') 
    {  
      if (state == 0) 
      {  
        startRead(); 
        digitalWrite(LED, HIGH); 
        state = 1; 
      } 
    } 
    else  if (info == '2') 
    {  
      if (state == 0) 
      { 
        stopRead(); 
        digitalWrite(LED, LOW);  
        state = 1; 
      }  
    } 
    else 
    { 
      if (state == 0) 
      { 
        stopRead(); 
        Serial.println("error command"); 
        state = 1; 
      }  
    } 
  }  
} 
void swap() 
{ 
  currentMod = !currentMod; 
  if (currentMod == true) { startRead();} 
  else { stopRead();} 
} 
void startRead() 
{ 
  keyNowValue = LOW; 
  currentAnalogPin = A0; 
  currentMod = true; 
  timer_init_ISR_20KHz(TIMER_DEFAULT); 
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} 
 
void stopRead() 
{ 
  currentMod = false; 
  timer_stop_ISR(TIMER_DEFAULT); 
} 
void timer_handle_interrupts(int timer) 
{ 
    //    
    static int countTimer = 4; 
 
    if(countTimer == 0)  
    { 
      sensorValue = analogRead(currentAnalogPin); 
      if ((!keyNowValue)&&(currentAnalogPin == A0))  
      { 
        refElectrode = sensorValue; 
      }else  
      { 
        sensorValue = sensorValue - refElectrode; 
      } 
      if (!keyNowValue) {numbPinPrint = currentAnalogPin - 14;} else {numbPinPrint = 

currentAnalogPin - 6;} 
      Serial.print(numbPinPrint); 
      Serial.print(" "); 
      Serial.print(sensorValue); 
      Serial.print(" "); 
       
      if (currentAnalogPin == A7)  
      {  
        keyNowValue = !keyNowValue; 
        digitalWrite(KeyPin, keyNowValue); 
        currentAnalogPin = A0; 
        needLn = !needLn; 
        if (needLn) 
        { 
          Serial.println(); 
        } 
      } 
      else  
      { 
        currentAnalogPin ++; 
      } 
      countTimer = 4; 
    }else  
    { 
      countTimer--; 
    } 
} 
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«home.page.ts» 

 

import {Component, OnInit, ViewChild} from '@angular/core'; 
import {BluetoothSerial} from '@ionic-native/bluetooth-serial/ngx'; 
import {BehaviorSubject, Subscription} from 'rxjs'; 
import {makeGraph} from '../lib/graph'; 
import {FFT} from '../lib/fft'; 
import {MainServiceService} from '../main-service.service'; 
@Component({  
    selector: 'app-home', 
    templateUrl: 'home.page.html', 
    styleUrls: ['home.page.scss'], 
})  
export class HomePage implements OnInit { 
 
    public result: any = ''; 
    public list: any[] = []; 
    public connection: Subscription; 
 
    public ardiunoResponses$: BehaviorSubject<any[]> = new BehaviorSubject<any[]>([]); 
 
    constructor( 
        public mainService: MainServiceService, 
        private bluetoothSerial: BluetoothSerial 
    ) {} 
    ngOnInit(): void { 
        this.bluetoothSerial.subscribeRawData().subscribe((res) => { 
        console.log(res); 
        }); 
    } 
    writeStart() { 
        this.bluetoothSerial.write('1').then((result) => { 
            console.log(result); 
            this.result = JSON.stringify(result); 
        }).catch(err => console.error(err)); 
    } 
    writeStop() { 
        this.bluetoothSerial.write('2').then((result) => { 
            console.log(result); 
            this.result = JSON.stringify(result); 
        }).catch(err => console.error(err)); 
    } 
    showDeviceList() { 
        this.bluetoothSerial.list().then(result => { 
            console.log(result); 
            this.list = result; 
        }); 
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    } 
    connectToDevice(address) { 
        const responses = []; 
        this.connection = this.bluetoothSerial.connect(address).subscribe((result) => { 
            console.log(result); 
            this.result = JSON.stringify(result); 
            this.bluetoothSerial.subscribe('\r\n').subscribe(data => { 
                responses.push(data); 
                this.mainService.ardiunoResponses$.next(responses); 
                console.log('data', data); 
            }); 
        }); 
    } 
    disconnect() { 
        if  (this.connection) { 
            this.connection.unsubscribe(); 
            this.connection = null; 
        } 
    } 
} 
 

     «spectre.page.ts» 
 
 

GetDiagnose(array, numberOfDevice){ 
    let FFT = this.SliceArrayFFT(array); 
    for(let i = 0; i < FFT.length; i++){ 
      let elem = FFT[i]; 
      if (elem.f > 0.5 && elem.f <= 3.5 && elem.m > 40){  
        return " !    -   " + 
numberOfDevice.toString() + "- .       , 

   . " + "\n"; 
      } 
      else if (elem.f > 3.5 && elem.f < 8 && elem.m > 40){  
        return " !    -   " + 
numberOfDevice.toString() + "- .       , 

   . " + "\n"; 
      } 
      else if (numberOfDevice >= 1 && numberOfDevice <= 7 && elem.f > 8 && elem.f <= 13 && 
elem.m > 50 && elem.m < 100){  
        return " !    -   " + 
numberOfDevice.toString() + "- .    . " + "\n"; 
      } 
      else if (numberOfDevice >= 11 && numberOfDevice <= 15 &&  elem.f > 14 && elem.f < 70 
&& elem.m >= 5 && elem.m <= 15){  
        return " !    -   " + 
numberOfDevice.toString() + "- .    . " + "\n"; 
      } 
      else{ return "" ; } 
  }} 




