すべてのプログラム

第1章　はじめてのLED点灯回路

プログラム1  LEDの点滅　　1-1.py

import wiringpi as pi
import time

pi.wiringPiSetupGpio()
pi.pinMode(20,pi.INPUT)
pi.pinMode(21,pi.INPUT)

pi.pinMode(10,pi.OUTPUT)
pi.pinMode(22,pi.OUTPUT)
pi.pinMode(27,pi.OUTPUT)
pi.pinMode(17,pi.OUTPUT)

pi.digitalWrite(10,pi.LOW)
pi.digitalWrite(22,pi.LOW)
pi.digitalWrite(27,pi.LOW)
pi.digitalWrite(17,pi.LOW)

while True:
    if (pi.digitalRead(20)==pi.LOW):
          pi.digitalWrite(10,pi.HIGH)
          pi.digitalWrite(22,pi.HIGH)
          pi.digitalWrite(27,pi.LOW)
          pi.digitalWrite(17,pi.LOW)
          time.sleep(0.1)
        
    if (pi.digitalRead(21)==pi.LOW):
          pi.digitalWrite(10,pi.LOW)
          pi.digitalWrite(22,pi.LOW)
          pi.digitalWrite(27,pi.HIGH)
          pi.digitalWrite(17,pi.HIGH)
          time.sleep(0.1)

プログラム2  LEDの左点灯移動　　1-2.py

import wiringpi as pi
import time

pi.wiringPiSetupGpio()
pi.pinMode(20,0)
pi.pinMode(21,0)

ports=[10,22,27,17]
for port in ports:
    pi.pinMode(port,1)
for port in ports:
    pi.digitalWrite(port,0)

while True:
     if (pi.digitalRead(20)==0):
         while(1):
              for port in ports:
                    pi.digitalWrite(port,1)            
                    time.sleep(0.2)
                    pi.digitalWrite(port,0)
              if (pi.digitalRead(21)==0):
                  break

プログラム3  LEDの明るさを徐々に変化させる　　　1-3.py

import wiringpi as pi
import time

pi.wiringPiSetupGpio()
pi.pinMode(20,pi.INPUT)
pi.pinMode(10,pi.OUTPUT)
pi.pinMode(22,pi.OUTPUT)
pi.digitalWrite(10,pi.LOW)
pi.digitalWrite(22,pi.LOW)

pi.softPwmCreate(10,0,100)
pi.softPwmCreate(22,0,100)

while True:
    if(pi.digitalRead(20)==pi.LOW):
        while(1):
            a=0
            while(a < 100):
               pi.softPwmWrite(10,a)
               pi.softPwmWrite(22,a)
               time.sleep(0.05)
               a=a+1
              
            while(a > 0):
               pi.softPwmWrite(10,a)
               pi.softPwmWrite(22,a)
               time.sleep(0.05)
               a=a-1
               
第2章　トランジスタを使った回路

プログラム1  緊急警報回路　　　　2-1.py

import wiringpi as pi
import time

pi.wiringPiSetupGpio()
pi.pinMode (21,pi.INPUT)
pi.pinMode (10,pi.OUTPUT)
pi.pinMode (22,pi.OUTPUT)

while True:
    if(pi.digitalRead(21)==pi.LOW):
        for i in range(10):
            pi.digitalWrite(10,pi.HIGH)
            pi.digitalWrite(22,pi.HIGH)
            time.sleep(1)
            pi.digitalWrite(10,pi.LOW)
            pi.digitalWrite(22,pi.LOW)
            time.sleep(1)
            
プログラム2   曲の演奏　　　2-2.py

import wiringpi as pi
import time

pi.wiringPiSetupGpio()
pi.pinMode(20,pi.INPUT)
pi.pinMode(21,pi.INPUT)
pi.softToneCreate(18)

a=262 #ド
b=294 #レ
c=330 #ミ
d=349 #ファ
e=392 #ソ
f=440 #ラ
g=494 #シ
i=0

onkai=[a,a,e,e,f,f,e,i,  d,d,c,c,b,b,a,i,
       e,e,d,d,c,c,b,i,  e,e,d,d,c,c,b,i,
       a,a,e,e,f,f,e,i,  d,d,c,c,b,b,a,i,]

while True:
   if (pi.digitalRead(20)==pi.LOW):
       for tone in onkai:
          pi.softToneWrite(18,tone)
          time. sleep(0.4)
          pi.softToneWrite(18,0)
          time.sleep(0.1)
          
   if (pi.digitalRead(21)==pi.LOW):
       for i in range(5):
          pi.softToneWrite(18,960)
          time. sleep(0.8)
          pi.softToneWrite(18,770)
          time.sleep(0.8)
          pi.softToneWrite(18,0)
          time.sleep(0.1)

プログラム3  押しボタンスイッチによる曲の演奏　　2-3.py

import wiringpi as pi
import time

pi.wiringPiSetupGpio()
pi.softToneCreate(13)
ports=[21,20,16,12,25,24,23,18]
for port in ports:
    pi.pinMode(port,0)

while True:
    if (pi.digitalRead(21)==1):
        pi.softToneWrite(13,262)
        time.sleep(0.4)
        pi.softToneWrite(13,0)
        time.sleep(0.1)

    if (pi.digitalRead(20)==1):
        pi.softToneWrite(13,294)
        time.sleep(0.4)
        pi.softToneWrite(13,0)
        time.sleep(0.1)
        
    if (pi.digitalRead(16)==1):
        pi.softToneWrite(13,330)
        time.sleep(0.4)
        pi.softToneWrite(13,0)
        time.sleep(0.1)

    if (pi.digitalRead(12)==1):
        pi.softToneWrite(13,349)
        time.sleep(0.4)
        pi.softToneWrite(13,0)
        time.sleep(0.1)

    if (pi.digitalRead(25)==1):
        pi.softToneWrite(13,392)
        time.sleep(0.4)
        pi.softToneWrite(13,0)
        time.sleep(0.1)

    if (pi.digitalRead(24)==1):
        pi.softToneWrite(13,440)
        time.sleep(0.4)
        pi.softToneWrite(13,0)
        time.sleep(0.1)

    if (pi.digitalRead(23)==1):
        pi.softToneWrite(13,494)
        time.sleep(0.4)
        pi.softToneWrite(13,0)
        time.sleep(0.1)

    if (pi.digitalRead(18)==1):
        pi.softToneWrite(13,523)
        time.sleep(0.4)
        pi.softToneWrite(13,0)
        time.sleep(0.1)

第3章　A-Dコンバータ無しのセンさ回路　　

プログラム1  タッチセンサによる電子ブザーのON-OFF回路　　　3-1.py

import wiringpi as pi
import time

pi.wiringPiSetupGpio()
pi.pinMode (18,pi.OUTPUT)
pi.pinMode (20,pi.OUTPUT)
pi.pinMode (21,pi.INPUT)

pi.pullUpDnControl(20,pi.PUD_OFF)
pi.pullUpDnControl(21,pi.PUD_OFF)

while True:
     t=0
     pi.digitalWrite(20,pi.HIGH)
     time.sleep(0.001)
     while( pi.digitalRead(21)==pi.LOW  ):
         t=t+1
     pi.digitalWrite(20,pi.LOW)
     print(t)
     
     if(t > 50):
             pi.digitalWrite(18,pi.HIGH)
             time.sleep(2)
     else:
              pi.digitalWrite(18,pi.LOW)
        
プログラム2  音センサ回路によるLEDの点滅回路　　　3-2.py

import wiringpi as pi
import time

pi.wiringPiSetupGpio()
pi.pinMode(20,pi.INPUT)
pi.pinMode(23,pi.OUTPUT)
pi.pinMode(24,pi.OUTPUT)

while True:
      if(pi.digitalRead(20)==pi.LOW):
            for i in range(5):
               pi.digitalWrite(23,pi.HIGH)
               pi.digitalWrite(24,pi.LOW)
               time.sleep(0.5)
               pi.digitalWrite(23,pi.LOW)
               pi.digitalWrite(24,pi.HIGH)
               time.sleep(0.5)
               pi.digitalWrite(24,pi.LOW)

プログラム3  超音波センサによる物体までの距離の測定　　3-3.py

import wiringpi  as pi
import time

trig=20
echo=21

pi.wiringPiSetupGpio()
pi.pinMode(trig,pi.OUTPUT)
pi.pinMode(echo,pi.INPUT)
pi.digitalWrite(trig,pi.LOW)

print("start")
while True:
  pi.digitalWrite(trig,pi.HIGH)
  time.sleep(0.00001)
  pi.digitalWrite(trig,pi.LOW)
  
  while pi.digitalRead(echo)==0:
    ta=time.time()
    
  while pi.digitalRead(echo)==1:
    tb=time.time()
  t=tb-ta

  d=t*17000
  dis=int(d)
  print("distance=",dis, "  [cm]")

  time.sleep(1)

プログラム4  関数を使った物体までの距離の測定　　3-4.py

import wiringpi as pi
import time

trig=20
echo=21

pi.wiringPiSetupGpio()
pi.pinMode(trig,pi.OUTPUT)
pi.pinMode(echo,pi.INPUT)
pi.digitalWrite(trig,pi.LOW)

print("start")

def Dis():
        pi.digitalWrite(trig,pi.HIGH)
        time.sleep(0.00001)
        pi.digitalWrite(trig,pi.LOW)
  
        while pi.digitalRead(echo) == 0:
             ta=time.time()
    
        while pi.digitalRead(echo) == 1:
             tb= time.time()
    
        t=tb- ta
        d=t*17000
        dis=int(d)
        return dis

def main():
    while True:
        dis=Dis()
        print("distance=" ,dis, " [cm]")
        time.sleep(1)
main()   

第4章　A-Dコンバータを使ったセンさ回路

プログラム1  高輝度白色LED点灯回路　　　4-1.py

import wiringpi as pi
import spidev
import time

pi.wiringPiSetupGpio()
pi.pinMode(20,pi.INPUT)
pi.pinMode(21,pi.INPUT)
pi.pinMode(18,pi.OUTPUT)

spi=spidev.SpiDev()
spi.open(0,0)
spi.max_speed_hz=1000000

while True:
     if ( pi.digitalRead(20)==pi.LOW):
          while(1):
                 ad=spi.xfer2([0x68,0x00])
                 value=((ad[0] << 8)+ ad[1]) & 0x3FF
                 
                 print(value)
                 time.sleep(0.1)
                 if(value > 300):
                     pi.digitalWrite(18,pi.HIGH)
                 else:
                     pi.digitalWrite(18,pi.LOW)
                     if ( pi.digitalRead(21)==pi.LOW):
                          break

プログラム2  周囲が暗いときの人検知回路　　　4-2.py

import wiringpi as pi
import spidev
import time

pi.wiringPiSetupGpio()
pi.pinMode(16,pi.INPUT)
pi.pinMode(18,pi.OUTPUT)

spi=spidev.SpiDev()
spi.open(0,0)
spi.max_speed_hz=1000000
pi.digitalWrite(18,pi.LOW)

while True:
if(pi.digitalRead(16)==pi.HIGH):
    ad=spi.xfer2([0x68,0x00])
    value=((ad[0] << 8)+ ad[1]) & 0x3FF
             
    if(value >=300):
           print(value)
           print("Who is here")
           pi.digitalWrite(18,pi.HIGH)
           time.sleep(10)
           print("No one")                           
           pi.digitalWrite(18,pi.LOW)
プログラム3  圧力センサによるフルカラーLEDの点灯制御回路　　　　4-3.py

import wiringpi as pi
import spidev
import time

pi.wiringPiSetupGpio()
pi.pinMode(16,pi.OUTPUT)
pi.pinMode(20,pi.OUTPUT)
pi.pinMode(21,pi.OUTPUT)

spi=spidev.SpiDev()
spi.open(0,0)
spi.max_speed_hz=1000000

while True:
    ad=spi.xfer2([0x68,0x00])
    value=((ad[0] *256)+ ad[1]) & 0x3FF
    print(value)
           
    if(value > 900):
        pi.digitalWrite(16,pi.HIGH)
        pi.digitalWrite(20,pi.LOW)
        pi.digitalWrite(21,pi.LOW)
        time.sleep(1)
    elif (value >500 and  value <900):
        pi.digitalWrite(16,pi.LOW)
        pi.digitalWrite(20,pi.HIGH)
        pi.digitalWrite(21,pi.LOW)
        time.sleep(1)
    elif(value >=20 and  value <=500):
        pi.digitalWrite(16,pi.LOW)
        pi.digitalWrite(20,pi.LOW)
        pi.digitalWrite(21,pi.HIGH)
        time.sleep(1)
    elif(value<20):
        pi.digitalWrite(16,pi.HIGH)
        pi.digitalWrite(20,pi.HIGH)
        pi.digitalWrite(21,pi.LOW)
        time.sleep(1)

プログラム4  曲げセンサによるフルカラーLEDの点灯制御回路　 　4-4.py

import wiringpi as pi
import spidev
import time

pi.wiringPiSetupGpio()
pi.pinMode(16,pi.OUTPUT)
pi.pinMode(20,pi.OUTPUT)
pi.pinMode(21,pi.OUTPUT)

spi=spidev.SpiDev()
spi.open(0,0)
spi.max_speed_hz=1000000

while True:
    ad=spi.xfer2([0x68,0x00])
    value=((ad[0] *256)+ ad[1]) & 0x3FF
    print(value)

    if(value > 750):
        pi.digitalWrite(16,pi.HIGH)
        pi.digitalWrite(20,pi.LOW)
        pi.digitalWrite(21,pi.LOW)
        time.sleep(1)
    elif (value >= 600 and  value <=750):
        pi.digitalWrite(16,pi.LOW)
        pi.digitalWrite(20,pi.HIGH)
        pi.digitalWrite(21,pi.LOW)
        time.sleep(1)
    else:
        pi.digitalWrite(16,pi.LOW)
        pi.digitalWrite(20,pi.LOW)
        pi.digitalWrite(21,pi.HIGH)
        time.sleep(1)
                          
プログラム5  IC化温度センサLM35DZとA-DコンバータMCP3002を使った温度測定
4-5.py

import spidev
import time

spi=spidev.SpiDev()
spi.open(0,0)
spi.max_speed_hz=1000000

while True:
        ad=spi.xfer2([0x68,0x00])
        value=((ad[0] *256)+ad[1])  & 0x3FF
        temp=(3.3*value/1023)*100
        print("Ondo=%.1f do C" % temp)
        time.sleep(2)
      
プログラム6  圧電振動ジャイロモジュールを使用した緊急電源停止回路　　4-6.py

import wiringpi as pi
import spidev
import time

pi.wiringPiSetupGpio()
pi.pinMode(20,pi.INPUT)
pi.pinMode(21,pi.INPUT)
pi.pinMode(12,pi.OUTPUT)
pi.digitalWrite(12,pi.HIGH)

spi=spidev.SpiDev()
spi.open(0,0)
spi.max_speed_hz=1000000

while True:
     if ( pi.digitalRead(20)==pi.LOW):
           while(1):
                 a=spi.xfer2([0x68,0x00])
                 value1=((a[0]  *256)+ a[1]) & 0x3FF
                 b=spi.xfer2([0x78,0x00])
                 value2=((b[0]  *256)+ b[1]) & 0x3FF
                 
                 print(value1)
                 time.sleep(0.2)
                 print( "               ",value2)
                 time.sleep(0.2)
                 
                 if(value1 <= 460 and  value2 <= 460):
                     pi.digitalWrite(12,pi.LOW)
                 
                 if(value1 <= 440 or  value1 >= 460):
                     pi.digitalWrite(12,pi.HIGH)
                     break
                    
                 if(value2 <= 440 or value2 >= 460):
                     pi.digitalWrite(12,pi.HIGH)
                     break
                    
                 if ( pi.digitalRead(21)==pi.LOW):
                      pi.digitalWrite(12,pi.HIGH)
                      break

第5章　　DCモータ回路

プログラム1  DCモータ速度制御　　　　5-1.py
	
import wiringpi as pi
import spidev
import time

pi.wiringPiSetupGpio()
pi.pinMode(20,pi.INPUT)
pi.pinMode(21,pi.INPUT)
pi.pinMode(18,pi.OUTPUT)

spi=spidev.SpiDev()
spi.open(0,0)
spi.max_speed_hz=1000000

while True:
     if ( pi.digitalRead(20)==pi.LOW):
          while(1):
                 ad=spi.xfer2([0x68,0x00])
                 value=((ad[0] << 8)+ ad[1]) & 0x3FF
                 print(value)
                 time.sleep(0.2)

                 a=int (value/10)
                 print(a)
                 pi.softPwmCreate(18,0,100)
                 pi.softPwmWrite(18,a)
                 if ( pi.digitalRead(21)==pi.LOW):
                      pi.softPwmWrite(18,0)
                      break

プログラム2  DCモータの正転・逆転・停止・速度制御　　　　5-2.py	
	
import wiringpi as pi
import spidev
import time

pi.wiringPiSetupGpio()
pi.pinMode(16,pi.INPUT)
pi.pinMode(20,pi.INPUT)
pi.pinMode(21,pi.INPUT)
pi.pinMode(17,pi.OUTPUT)
pi.pinMode(27,pi.OUTPUT)
pi.pinMode(22,pi.OUTPUT)
pi.pinMode(23,pi.OUTPUT)

spi=spidev.SpiDev()
spi.open(0,0)
spi.max_speed_hz=1000000

while True:
     if ( pi.digitalRead(16)==pi.LOW):
          while(1):
                 ad=spi.xfer2([0x68,0x00])
                 value=((ad[0] << 8)+ ad[1]) & 0x3FF
                 print(value)
                 time.sleep(0.2)

                 a=int (value/10)
                 pi.digitalWrite(17,pi.HIGH)
                 pi.digitalWrite(27,pi.LOW)
                 pi.softPwmCreate(22,0,100)
                 pi.softPwmWrite(22,a)
                 pi.digitalWrite(23,pi.LOW)
                 
                 if(pi.digitalRead(21)==pi.LOW):
                      pi.digitalWrite(17,pi.LOW)
                      pi.softPwmWrite(22,0)
                      pi.digitalWrite(23,pi.LOW)
                      time.sleep(1)
                      break
     if ( pi.digitalRead(20)==pi.LOW):
          while(1):
                 ad=spi.xfer2([0x68,0x00])
                 value=((ad[0] << 8)+ ad[1]) & 0x3FF
                 print(value)
                 time.sleep(0.2)
                 
                 a=int (value/10)
                 pi.digitalWrite(27,pi.HIGH)
                 pi.digitalWrite(17,pi.LOW)
                 pi.softPwmCreate(23,0,100)
                 pi.softPwmWrite(23,a)
                 pi.digitalWrite(22,pi.LOW)
                 
                 if(pi.digitalRead(21)==pi.LOW):
                      pi.digitalWrite(27,pi.LOW)
                      pi.softPwmWrite(23,0)
                      pi.digitalWrite(22,pi.LOW)
                      time.sleep(1)
                      break
                 

第6章　　ステッピングモータの正転･逆転回路

プログラム1   ユニポーラ型ステッピングモータの正転･逆転制御　　　6-1.py

import wiringpi as pi
import time

pi.wiringPiSetupGpio()
pi.pinMode(20,pi.INPUT)
pi.pinMode(21,pi.INPUT)

ports=[10,22,27,17]
for port in ports:
    pi.pinMode(port,pi.OUTPUT)
for port in ports:
    pi.digitalWrite(port,pi.LOW)

while True:
    if (pi.digitalRead(20)==pi.LOW):
        a=input("time?")
        b=float(a)/1000
        print(b)
        c=input("kaiten?")
        d=float(c)
        print(d)
        e=d*200
        
        while(1):
                pi.digitalWrite(17,pi.HIGH)
                pi.digitalWrite(27,pi.HIGH)
                pi.digitalWrite(22,pi.LOW)
                pi.digitalWrite(10,pi.LOW)
                time.sleep(b)
                 
                pi.digitalWrite(17,pi.LOW)
                pi.digitalWrite(27,pi.HIGH)
                pi.digitalWrite(22,pi.HIGH)
                pi.digitalWrite(10,pi.LOW)
                time.sleep(b)
                 
                pi.digitalWrite(17,pi.LOW)
                pi.digitalWrite(27,pi.LOW)
                pi.digitalWrite(22,pi.HIGH)
                pi.digitalWrite(10,pi.HIGH)
                time.sleep(b)
                 
                pi.digitalWrite(17,pi.HIGH)
                pi.digitalWrite(27,pi.LOW)
                pi.digitalWrite(22,pi.LOW)
                pi.digitalWrite(10,pi.HIGH)
                time.sleep(b)
                e=e-4
                
                if(e <=1):
                     pi.digitalWrite(17,pi.LOW)
                     pi.digitalWrite(10,pi.LOW)
                     break
    if (pi.digitalRead(21)==pi.LOW):
        a=input("time?")
        b=float(a)/1000
        print(b)
        c=input("kaiten?")
        d=float(c)
        print(d)
        e=d*200
        while(1):
                pi.digitalWrite(10,pi.HIGH)
                pi.digitalWrite(22,pi.HIGH)
                pi.digitalWrite(27,pi.LOW)
                pi.digitalWrite(17,pi.LOW)
                time.sleep(b)

                pi.digitalWrite(10,pi.LOW)
                pi.digitalWrite(22,pi.HIGH)
                pi.digitalWrite(27,pi.HIGH)
                pi.digitalWrite(17,pi.LOW)
                time.sleep(b)

                pi.digitalWrite(10,pi.LOW)
                pi.digitalWrite(22,pi.LOW)
                pi.digitalWrite(27,pi.HIGH)
                pi.digitalWrite(17,pi.HIGH)
                time.sleep(b)
            
                pi.digitalWrite(10,pi.HIGH)
                pi.digitalWrite(22,pi.LOW)
                pi.digitalWrite(27,pi.LOW)
                pi.digitalWrite(17,pi.HIGH)
                time.sleep(b)
                e=e-4
                if(e <=1):
                    pi.digitalWrite(10,pi.LOW)
                    pi.digitalWrite(17,pi.LOW)
                    break

プログラム2   バイポーラ型ステッピングモータの正転･逆転制御　　　 6-2.py

import wiringpi as pi
import time

pi.wiringPiSetupGpio()
pi.pinMode(20,pi.INPUT)
pi.pinMode(21,pi.INPUT)

ports=[10,22,27,17]
for port in ports:
    pi.pinMode(port,pi.OUTPUT)
for port in ports:
    pi.digitalWrite(port,pi.LOW)
forward=['0101','1101','1111','0111']
reverse=['0111','1111','1101','0101']
         
def step(s):
    pi.digitalWrite(17, s[0]=='1')
    pi.digitalWrite(27, s[1]=='1')
    pi.digitalWrite(22, s[2]=='1')
    pi.digitalWrite(10, s[3]=='1')
    
while True:
    if (pi.digitalRead(20)==pi.LOW):
         a=input("time? ")
         b=float(a)/1000
         print(b)
         c=input("kaiten? ")
         d=float(c)
         print(d)
         e=d*200
         while(1):     
               for s in forward:
                   step(s)
                   time.sleep(b)
               e=e-4
               if(e <=1):
                    for port in ports:
                       pi.digitalWrite(port,pi.LOW)
                    break
    if (pi.digitalRead(21)==pi.LOW):
         a=input("time? ")
         b=float(a)/1000
         print(b)
         c=input("kaiten? ")
         d=float(c)
         print(d)
         e=d*200
         while(1):
               for s in reverse:
                   step(s)
                   time.sleep(b)
               e=e-4
               if(e <=1):
                   for port in ports:
                      pi.digitalWrite(port,pi.LOW)
                   break
               
第7章　　サーボモータの制御回路

プログラム1  角度0°～180°までの位置決め制御　　　　　servo1.py	
	
import wiringpi as pi
import time
pi.wiringPiSetupGpio()

pi.pinMode(18,pi.GPIO.PWM_OUTPUT)
pi.pwmSetMode(pi.GPIO.PWM_MODE_MS)
pi.pwmSetRange(1024)
pi.pwmSetClock(375)

for i in range(3):
   print("i=" ,  i)
   pi.pwmWrite(18,31) #0
   time.sleep(1)
       
   pi.pwmWrite(18,54) #45
   time.sleep(1)
       
   pi.pwmWrite(18,77) #90
   time.sleep(1)

   pi.pwmWrite(18,100) #135
   time.sleep(1)

   pi.pwmWrite(18,123) #180
   time.sleep(1)
   if(i==2):
      pi.pwmWrite(18,77) #90
      time.sleep(1)

プログラム2  可変抵抗器VRによるサーボモータの制御　　　servo2.py	

import wiringpi as pi
import time
import spidev

spi=spidev.SpiDev()
spi.open(0,0)
spi.max_speed_hz=1000000
pi. wiringPiSetupGpio()

pi.pinMode(20,pi.INPUT)
pi.pinMode(18,pi.GPIO.PWM_OUTPUT)
pi.pwmSetMode(pi.GPIO.PWM_MODE_MS)
pi.pwmSetRange(1024)
pi.pwmSetClock(375)

while True:
    ad=spi.xfer2([0x68,0x00])
    value=((ad[0]  << 8)+ ad[1]) & 0x3FF
    print(value)
    
    deg=value/5.68
    print(int (deg))
    Duty=int (0.51*int(deg)+31)
    pi.pwmWrite(18,Duty)
    time.sleep(0.5)
    
    if(pi.digitalRead(20)==pi.LOW):
        pi.pwmWrite(18,77)
        time.sleep(0.5)
        break

プログラム3  サーボモータの0°の位置　　　servo3.py

import wiringpi as pi
import time
pi. wiringPiSetupGpio()

pi.pinMode(16,pi.INPUT)
pi.pinMode(18,pi.GPIO.PWM_OUTPUT)
pi.pwmSetMode(pi.GPIO.PWM_MODE_MS)
pi.pwmSetRange(1024)
pi.pwmSetClock(375)

pi.pwmWrite(18,77) #90
time.sleep(2)

プログラム4  手をかざすと箱のふたが開閉する回路　　　servo4.py

import wiringpi as pi
import time
pi. wiringPiSetupGpio()

pi.pinMode(16,pi.INPUT)
pi.pinMode(18,pi.GPIO.PWM_OUTPUT)
pi.pwmSetMode(pi.GPIO.PWM_MODE_MS)
pi.pwmSetRange(1024)
pi.pwmSetClock(375)

while True:
    if(pi.digitalRead(16)==pi.HIGH):
        pi.pwmWrite(18,54) #45
        time.sleep(5)
        pi.pwmWrite(18,123) #180
        time.sleep(1)


第8章　　I2C温度センサモジュールと液晶表示器による温度計測　　

プログラム1   I2C温度センサモジュールとACM1602NIによる温度計測　　8-1.py

import wiringpi as pi
import smbus
import time

pi.wiringPiSetupGpio()
pi.pinMode(20,pi.INPUT)
bus=smbus.SMBus(1)

while True:
   Addr1=0x50
   Addr2=0x48
   block=bus.read_i2c_block_data(Addr2,0x00,2)

   temp=block[0] << 8
   temp=temp | block[1]
   temp=temp >>3

   if(temp>=4096):
      temp=temp-8192
   
   temp=temp*0.0625

   print("%.2f  do C" % temp)

   def com(a,b):
       bus.write_byte_data(Addr1,a,b)
       time.sleep(0.0001)

   def lcd(text):
       B=text.encode("utf-8")
       for C in B:
           com(0x80,C)

   def clear():
       com(0x00,0x01)
       com(0x00,0x38)
       com(0x00,0x0c)
       com(0x00,0x06)

   def cursor(c,r):
       if r > 0:
           c=0x80
       else:
           c=0xc5
       com(0x00,c)
   
   clear()
   cursor(0,1)
   lcd("Ondo= ")
   cursor(0,0)
   lcd("%.2f do C" % temp)
   time.sleep(2)
   if(pi.digitalRead(20)==pi.LOW):
      break
   
第9章　赤外線リモコンによるRaspberry Pi 専用カメラとリバーシブルモータの使い方

プログラム1   キーボードとカメラおよびディスプレイによる写真撮影　　　　9-1.py

import picamera

def main():
    cam=picamera.PiCamera()
    cam.resolution=(640,480)
    cam.start_preview()

    while True:
        key=input()
        print(key)

        if key=="c":
            print("capture")
            cam.capture("my_pic1.jpg")
            
        elif key=="e":
            print("end")
            break
        
    cam.stop_preview()
main()
[bookmark: _Hlk31100303]
プログラム2   赤外線リモコンとカメラによる写真撮影　　　9-2.py

import wiringpi as pi
import picamera

def main():
        cam=picamera.PiCamera()
        cam.resolution=(640,480)
        cam.start_preview()
        while True:
            pi.wiringPiSetupGpio()
            pi.pinMode(2,pi.INPUT)
            
            if(pi.digitalRead(2)==pi.LOW):
               print("capture")
               cam.capture("my_pic2.jpg")
               break
        cam.stop_preview()
main()


プログラム3  LED点滅回路　　9-3.py

import wiringpi as pi
import time
pi.wiringPiSetupGpio()

pi.pinMode(2,pi.INPUT)
pi.pinMode(20,pi.OUTPUT)
pi.pinMode(21,pi.OUTPUT)

c=4
while True:
if(pi.digitalRead(2)==pi.LOW):
if(c==4):
   pi.digitalWrite(20,pi.HIGH)
   pi.digitalWrite(21,pi.LOW)
   time.sleep(0.5)
   c=c-1
if(pi.digitalRead(2)==pi.LOW):
if(c==3):
   pi.digitalWrite(20,pi.LOW)
   pi.digitalWrite(21,pi.LOW)
   time.sleep(0.5)
   c=c-1
if(pi.digitalRead(2)==pi.LOW):
if(c==2):
   pi.digitalWrite(20,pi.LOW)
   pi.digitalWrite(21,pi.HIGH)
   time.sleep(0.5)
   c=c-1
if(pi.digitalRead(2)==pi.LOW):
if(c==1):
   pi.digitalWrite(20,pi.LOW)
   pi.digitalWrite(21,pi.LOW)
   time.sleep(0.5)
   c=4

プログラム4  超音波センサとカメラによる写真撮影　　　9-4.py

import wiringpi as pi
import time
import picamera

def Dis(trig,echo):
    pi.digitalWrite(trig,pi.HIGH)
    time.sleep(0.00001)
    pi.digitalWrite(trig,pi.LOW)

    while pi.digitalRead(echo)==0:
        ta=time.time()

    while pi.digitalRead(echo)==1:
        tb=time.time()

    t=tb-ta
    d=t*17000
    dis=int(d)
    return dis

def main():
    trig=20
    echo=21

    pi.wiringPiSetupGpio()
    pi.pinMode(23,pi.OUTPUT)
    pi.digitalWrite(23,pi.HIGH)
    pi.pinMode(trig,pi.OUTPUT)
    pi.pinMode(echo,pi.INPUT)
    pi.digitalWrite(trig,pi.LOW)

    cam=picamera.PiCamera()
    cam.resolution=(640,480)
    cam.start_preview()

    while True:
        dis=Dis(trig,echo)
        print("distance=" ,dis, "[cm]")
        time.sleep(0.5)

        if dis < 50:
            pi.digitalWrite(23,pi.LOW)
            time.sleep(1)
            print("capture")
            cam.capture("my_pic3.jpg")
            pi.digitalWrite(23,pi.HIGH)
            break
    cam.stop_preview()
main()

第10章　尺取り虫ロボットの製作

プログラム1  尺取り虫ロボットの制御　　10-1.py

import wiringpi as pi
import pigpio
import time

pi.wiringPiSetupGpio()
ports=[2,3,4,23]
for port in ports:
    pi.pinMode(port,0)   
pg=pigpio.pi()
pg.set_servo_pulsewidth(16,1450)
pg.set_servo_pulsewidth(20,1450)
pg.set_servo_pulsewidth(21,1450)
time.sleep(0.8)

while True:
  if(pi.digitalRead(2)==0):
    while(1):
      pg.set_servo_pulsewidth(16,2400)
      time.sleep(0.3)
      pg.set_servo_pulsewidth(20,2083)
      time.sleep(0.3)
      pg.set_servo_pulsewidth(21,605)
      time.sleep(0.3)
               
      pg.set_servo_pulsewidth(16,1767)
      time.sleep(0.3)
      pg.set_servo_pulsewidth(20,1450)
      time.sleep(0.3)
      pg.set_servo_pulsewidth(21,1133)
      time.sleep(0.3)

      pg.set_servo_pulsewidth(16,1133)
      time.sleep(0.3)
      pg.set_servo_pulsewidth(20,1450)
      time.sleep(0.3)
      pg.set_servo_pulsewidth(21,1978)
      time.sleep(0.5)

      if(pi.digitalRead(4)==0):
          break
        
      if(pi.digitalRead(23)==1):
          pg.set_servo_pulsewidth(16,2400)
          time.sleep(0.3)
          pg.set_servo_pulsewidth(20,2400)
          time.sleep(0.3)
          pg.set_servo_pulsewidth(21,1978)
          time.sleep(0.3)
               
          pg.set_servo_pulsewidth(16,1450)
          time.sleep(0.3)
          pg.set_servo_pulsewidth(20,500)
          time.sleep(0.3)
          pg.set_servo_pulsewidth(21,605)
          time.sleep(0.3)
         
          pg.set_servo_pulsewidth(21,500)
          time.sleep(0.3)
          pg.set_servo_pulsewidth(20,500)
          time.sleep(0.3)
          pg.set_servo_pulsewidth(16,922)
          time.sleep(0.3)
               
          pg.set_servo_pulsewidth(21,1450)
          time.sleep(0.3)
          pg.set_servo_pulsewidth(20,2400)
          time.sleep(0.3)
          pg.set_servo_pulsewidth(16,2295)
          time.sleep(0.3)
          
  if(pi.digitalRead(3)==0):
     while(1):
          pg.set_servo_pulsewidth(21,2400)
          time.sleep(0.3)
          pg.set_servo_pulsewidth(20,2083)
          time.sleep(0.3)
          pg.set_servo_pulsewidth(16,605)
          time.sleep(0.3)
               
          pg.set_servo_pulsewidth(21,1767)
          time.sleep(0.3)
          pg.set_servo_pulsewidth(20,1450)
          time.sleep(0.3)
          pg.set_servo_pulsewidth(16,1133)
          time.sleep(0.3)
         
          pg.set_servo_pulsewidth(21,1133)
          time.sleep(0.3)
          pg.set_servo_pulsewidth(20,1450)
          time.sleep(0.3)
          pg.set_servo_pulsewidth(16,1978)
          time.sleep(0.3)
               
          if(pi.digitalRead(4)==0):
             break

第11章　　サーボモータ2つで作る歩行ロボット

プログラム1  2つのサーボモータの角度は90°　　　11-1.py

import wiringpi as pi
import pigpio
import time

pi.wiringPiSetupGpio()
pg=pigpio.pi()
pg.set_servo_pulsewidth(12,1450)
pg.set_servo_pulsewidth(16,1450)
time.sleep(0.8)

プログラム2  歩行ロボットの制御　　11-2.py

import wiringpi as pi
import pigpio
import time
pg=pigpio.pi()
trig=20
echo=21
pi.wiringPiSetupGpio()
ports=[2,3,4,echo]
for port in ports:
     pi.pinMode(port,0)
pi.pinMode(trig,pi.OUTPUT)
pg.set_servo_pulsewidth(12,1450)
pg.set_servo_pulsewidth(16,1450)
time.sleep(0.6)
     
def Dis(trig,echo):
    pi.digitalWrite(trig,pi.HIGH)
    time.sleep(0.00001)
    pi.digitalWrite(trig,pi.LOW)
    while pi.digitalRead(echo)==0:
        ta=time.time()
    while pi.digitalRead(echo)==1:
        tb=time.time()
    t=tb-ta
    d=t*17000
    dis=int(d)
    return dis

def  back():
    pg.set_servo_pulsewidth(12,1767)
    pg.set_servo_pulsewidth(16,1344)
    time.sleep(0.6)
    pg.set_servo_pulsewidth(12,1239)
    pg.set_servo_pulsewidth(16,1661)
    time.sleep(0.6)
         
def  left():
    pg.set_servo_pulsewidth(12,1081)
    pg.set_servo_pulsewidth(16,1239)
    time.sleep(0.6)
    pg.set_servo_pulsewidth(12,1450)
    pg.set_servo_pulsewidth(16,1609)
    time.sleep(0.6)
         
def  right():
    pg.set_servo_pulsewidth(12,2136)
    pg.set_servo_pulsewidth(16,1714)
    time.sleep(0.6)
    pg.set_servo_pulsewidth(12,1556)
    pg.set_servo_pulsewidth(16,1450)
    time.sleep(0.6)
                
def main():
    while True:
        if(pi.digitalRead(2)==0):
            while(1):
                pg.set_servo_pulsewidth(12,1186)
                pg.set_servo_pulsewidth(16,1292)
                time.sleep(0.6)
                if(pi.digitalRead(4)==0):
                    break
                dis=Dis(trig,echo)
                if dis < 30:
                      for i in range(8):
                          back()
                      for i in range(12):
                          left()
                pg.set_servo_pulsewidth(12,1925)
                pg.set_servo_pulsewidth(16,1714)
                time.sleep(0.6)
                if(pi.digitalRead(4)==0):
                    break
                pg.set_servo_pulsewidth(12,1186)
                pg.set_servo_pulsewidth(16,1292)
                time.sleep(0.6)
                if(pi.digitalRead(4)==0):
                    break
                dis=Dis(trig,echo)
                if dis < 30:
                      for i in range(8):
                          back()
                      for i in range(12):
                          right()
                pg.set_servo_pulsewidth(12,1925)
                pg.set_servo_pulsewidth(16,1714)
                time.sleep(0.6)
                if(pi.digitalRead(4)==0):
                    break

        if(pi.digitalRead(3)==0):
                while(1):
                     while(1):
                            dis=Dis(trig,echo)
                            time.sleep(0.3)
                            if dis < 10:
                                pg.set_servo_pulsewidth(12,1186)
                                pg.set_servo_pulsewidth(16,1292)
                                time.sleep(0.6)
                                pg.set_servo_pulsewidth(12,1925)
                                pg.set_servo_pulsewidth(16,1714)
                                time.sleep(0.6)
                                break
main()

  

