
1   #!/usr/bin/python3
2   
3   #Para obter Data/Hora
4   import datetime
5   
6   #SENSOR SCD30
7   import struct
8   import smbus2
9   from smbus2 import i2c_msg

10   import numpy as np
11   import time
12   from collections import namedtuple
13   
14   #SENSORES MQ
15   #import smbus
16   #import time
17   
18   #SENSOR CCS811
19   #import time
20   import board
21   import busio
22   import adafruit_ccs811
23   
24   #SENSOR SGP30
25   #import time
26   #import board
27   #import busio
28   import adafruit_sgp30
29   
30   #SENSOR TSL2591
31   #import time
32   #import board
33   #import busio
34   import adafruit_tsl2591
35   
36   class SCD30():
37   def __init__(self, measurement_intervalx, auto_calibrationx, pressurex):
38   super(SCD30, self).__init__()
39   
40   self.i2c_address = 0x61
41   self.bus_number = smbus2.SMBus(1)
42   
43   self.set_measurement_interval(measurement_intervalx)
44   time.sleep(0.1)
45   self.set_auto_calibration(auto_calibrationx)
46   time.sleep(0.1)
47   self.start_periodic_measurement(pressurex)
48   time.sleep(0.1)
49   
50   # Set measurement interval
51   def set_measurement_interval(self, interval):
52   try:
53   cmd_set_measurement_interval = self.create_cmd(interval, 0x00)
54   #print ("cmd_set_measurement_interval=%s"%cmd_set_measurement_interval)
55   self.bus_number.write_i2c_block_data(self.i2c_address, 0X46,

cmd_set_measurement_interval)
56   except OSError as e:
57   print("set_measurement_interval: " + str(e))
58   
59   # Start periodic measurement
60   def start_periodic_measurement(self, pressure):
61   try:
62   cmd_start_periodic_measurement = self.create_cmd(pressure, 0x10)
63   #print 

("cmd_start_periodic_measurement=%s"%cmd_start_periodic_measurement)
64   self.bus_number.write_i2c_block_data(self.i2c_address, 0X00,

cmd_start_periodic_measurement)
65   time.sleep(0.1)
66   #print("%7.2f hPa 2" % pressure)
67   except OSError as e:
68   print("start_periodic_measurement: " + str(e))
69   



70   # Set auto calibration
71   def set_auto_calibration(self, on_off):
72   try:
73   cmd_set_auto_calibration = self.create_cmd(on_off, 0x06)
74   #print ("cmd_set_auto_calibration=%s"%cmd_set_auto_calibration)
75   self.bus_number.write_i2c_block_data(self.i2c_address, 0x53,

cmd_set_auto_calibration)
76   except OSError as e:
77   print("set_auto_calibration: " + str(e))
78   
79   # Get Data ready
80   def data_ready(self):
81   try:
82   self.bus_number.write_byte_data(self.i2c_address, 0x02, 0x02)
83   time.sleep(0.1)
84   data_ready = i2c_msg.read(self.i2c_address, 3)
85   time.sleep(0.1)
86   self.bus_number.i2c_rdwr(data_ready)
87   
88   return bool(np.array(list(data_ready))[1])
89   except OSError as e:
90   print("OSError in scd30 data_ready: " + str(e))
91   return False
92   
93   # Read measurement buffer
94   def get_scd30_measurements(self, ):
95   try:
96   self.bus_number.write_byte_data(self.i2c_address, 0x03, 0x00)
97   time.sleep(0.1)
98   
99   measurement = i2c_msg.read(self.i2c_address, 18)

100   self.bus_number.i2c_rdwr(measurement)
101   
102   co2_list = [0, 1, 2, 3, 4, 5]
103   co2_measurement = self.get_measurement(measurement, co2_list)
104   #print("co2_measurement=%s"%co2_measurement)
105   
106   temperature_list = [6, 7, 8, 9, 10, 11]
107   temperature_measurement = self.get_measurement(measurement,

temperature_list)
108   #print("temperature_measurement=%s"%temperature_measurement)
109   
110   humidity_list = [12, 13, 14, 15, 16, 17]
111   humidity_measurement = self.get_measurement(measurement, humidity_list)
112   #print("humidity_measurement=%s"%humidity_measurement)
113   
114   if co2_measurement and humidity_measurement and temperature_measurement:
115   return self.to_name_tuple(co2_measurement, humidity_measurement,

temperature_measurement)
116   else:
117   return None
118   
119   except OSError as e:
120   print("OSError in scd30 get_scd30_measurements: " + str(e))
121   return None
122   
123   def extract_measurement(self, i, measurement):
124   return np.array(list(measurement))[i]
125   
126   def pack_struct(self, i, i1, i2, i3, measurement):
127   return struct.pack('4B', self.extract_measurement(i, measurement), self.

extract_measurement(i1, measurement),
128   self.extract_measurement(i2, measurement), self.

extract_measurement(i3, measurement))
129   
130   def crc8_update(self, b, crc):
131   crc = crc ^ b
132   for i in range(8):
133   if (crc & 0x80) == 0x80:
134   crc = (crc << 1) ^ 0x131
135   else:
136   crc <<= 1



137   return crc
138   
139   
140   def calc_crc(self, d):
141   crc = self.crc8_update((d >> 8) & 0x00FF, 0xff)
142   crc = self.crc8_update((d & 0x00FF), crc)
143   return crc
144   
145   def get_crc(self, i, j, measurement):
146   crc = self.crc8_update(np.array(list(measurement))[i], 0xff)
147   crc = self.crc8_update(np.array(list(measurement))[j], crc)
148   return crc
149   
150   def get_measurement(self, measurement, val_list):
151   crc = self.get_crc(val_list[0], val_list[1], measurement)
152   unpacked_measurement = None
153   
154   if crc == self.extract_measurement(val_list[2], measurement):
155   crc = self.get_crc(val_list[3], val_list[4], measurement)
156   if crc == self.extract_measurement(val_list[5], measurement):
157   tmp = self.pack_struct(val_list[0], val_list[1], val_list[3],

val_list[4], measurement)
158   unpacked_measurement = struct.unpack('>f', tmp)
159   return unpacked_measurement
160   
161   def create_cmd(self, payload, x_):
162   ff = 0x00FF
163   i = 8
164   return [x_, (payload >> i) & ff, (payload & ff), self.calc_crc(payload)]
165   
166   def to_name_tuple(self, co2_measurement, humidity_measurement,

temperature_measurement):
167   Data = namedtuple('Data', ['CO2', 'temperature', 'humidity'])
168   return Data(co2_measurement[0], temperature_measurement[0],

humidity_measurement[0])
169   
170   #SENSORES MQ
171   class MQ():
172   def __init__(self, endereco):
173   super(MQ, self).__init__()
174   self.i2c_address = endereco
175   self.bus_number = smbus2.SMBus(1)
176   
177   def valorDigital(self):
178   data = self.bus_number.read_i2c_block_data(self.i2c_address, 0x00, 2)
179   raw_adc = (data[0] & 0x0F) * 256 + data[1]
180   return raw_adc
181   
182   #SENSOR SCD30   
183   scd30 = SCD30(5, 0, 1013)
184   dados_scd30 = None
185   
186   #SENSORES MQ
187   mq9 = MQ(0x50)
188   mq5 = MQ(0x52)
189   mq3 = MQ(0x51)
190   mq2 = MQ(0x54)
191   
192   #SENSOR CCS811
193   i2c = busio.I2C(board.SCL, board.SDA)
194   ccs811 = adafruit_ccs811.CCS811(i2c)
195   
196   #SENSOR SGP30
197   #i2c = busio.I2C(board.SCL, board.SDA)
198   # Create library object on our I2C port
199   sgp30 = adafruit_sgp30.Adafruit_SGP30(i2c)
200   sgp30.iaq_init()
201   sgp30.set_iaq_baseline(0x8973, 0x8aae)
202   sgp30_elapsed_sec = 0
203   
204   #SENSOR TSL2591
205   # Initialize the I2C bus.



206   #i2c = busio.I2C(board.SCL, board.SDA)
207   # Initialize the sensor.
208   tsl2591 = adafruit_tsl2591.TSL2591(i2c)
209   
210   while True:
211   try:
212   #SENSOR SCD30
213   if scd30.data_ready():
214   dados_scd30=scd30.get_scd30_measurements()
215   time.sleep(1)
216   #SENSORES MQ
217   mq9_val = mq9.valorDigital()
218   time.sleep(0.5)
219   mq5_val = mq5.valorDigital()
220   time.sleep(0.5)
221   mq3_val = mq3.valorDigital()
222   time.sleep(0.5)
223   mq2_val = mq2.valorDigital()
224   time.sleep(1)
225   #SENSOR CCS811
226   # Wait for the sensor to be ready
227   #while not ccs811.data_ready:
228   #print ("PASS")
229   #    pass
230   if ccs811.data_ready:
231   ccs811_eco2 = ccs811.eco2
232   ccs811_tvoc = ccs811.tvoc
233   else:
234   ccs811_eco2 = None
235   ccs811_tvoc = None
236   time.sleep(1)
237   #SENSOR SGP30
238   sgp30_eCO2 = sgp30.eCO2
239   sgp30_TVOC = sgp30.TVOC
240   #print("eCO2 = %d ppm \t TVOC = %d ppb" % (sgp30.eCO2, sgp30.TVOC))
241   time.sleep(1)
242   sgp30_elapsed_sec += 1
243   if sgp30_elapsed_sec > 10:
244   sgp30_elapsed_sec = 0
245   print("**** [SGP30] Baseline values: eCO2 = 0x%x, TVOC = 0x%x ****" % (

sgp30.baseline_eCO2, sgp30.baseline_TVOC))
246   #SENSOR TSL2591
247   tsl2591_lux = tsl2591.lux
248   # Infrared levels range from 0-65535 (16-bit)
249   tsl2591_infrared = tsl2591.infrared
250   # Visible-only levels range from 0-2147483647 (32-bit)
251   tsl2591_visible = tsl2591.visible
252   # Full spectrum (visible + IR) also range from 0-2147483647 (32-bit)
253   tsl2591_full_spectrum = tsl2591.full_spectrum
254   time.sleep(1)
255   
256   #Separador    
257   print ("-"*90) #desenhar linha
258   except (KeyboardInterrupt, SystemExit):
259   print("Stopped")
260   exit("Tchau")
261   except:
262   print("Erro sensores!")
263   time.sleep(5)
264   else:
265   #Data/hora
266   x = datetime.datetime.now()
267   datahora = x.strftime("%x %X")
268   print("DataHora, %s" % (datahora))
269   #SENSOR SCD30
270   if dados_scd30 is not None:
271   print("SCD30, CO2: %d ppm, Temperatura: %0.1f ºC, Humidade: %0.1f %%"%(

dados_scd30[0],dados_scd30[1],dados_scd30[2]))
272   #SENSORES MQ
273   print ("MQ9, Monoxido de carbono/LPG/CH4: %.2f ppm" % (mq9_val*1980/4096 + 20

)) #*1000/4096 + 10
274   print ("MQ5, LPG/Gas natural: %.2f ppm" % (mq5_val*9800/4096 + 200))



#*1000/4096 + 10)
275   print ("MQ3, Vapor de alcool: %.2f mg/l" % (mq3_val*9.95/4096+0.05))

#*9.95/4096
276   print ("MQ2, Gas combustivel/fumo: %.2f ppm"% (mq2_val*4800/4096 + 200))
277   #SENSOR CCS811
278   if (ccs811_eco2 is None): eco2 = 0.0
279   if (ccs811_tvoc is None): tvoc = 0.0
280   print("CCS811, eCO2: %s ppm, TVOC: %s ppb"%(ccs811_eco2, ccs811_tvoc))
281   #SENSOR SGP30
282   print("SGP30, eCO2: %d ppm, TVOC: %d ppb" % (sgp30_eCO2, sgp30_TVOC))
283   #SENSOR TSL2591
284   print("TSL2591, Luz total: %d lux, Luz infravermelha: %d, Luz visivel: %d, 

Espectro completo: %d"%(tsl2591_lux,tsl2591_infrared,tsl2591_visible,
tsl2591_full_spectrum))

285   #print("Luz total: %d lux"%tsl2591_lux)
286   #print('Luz infravermelha: %d'%tsl2591_infrared)
287   #print('Luz visivel: %d'%tsl2591_visible)
288   #print('Espectro completo (Infravermelha + visivel): 

%d'%tsl2591_full_spectrum)
289   
290   
291   
292   
293   


