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% 3.  thermal DOWN.py Citdk L7275 —#

MLX90614 DHT22 AMG8833
(BEDIRFE) (FiR) (B H O KIEE)
25.2 24.6 32.9
25.3 24.6 32.8
26. 6 26. 1 33.1
26. 3 25.0 32.5
26. 4 25.9 33.0
#4.  FEEBR1, 20FKBEO FREYE, ERVEHHE
MLX90614 DHT22 AMG8833
(BEDIRFE) (FiR) (B ZE T D B IR )
RS fE 24. 96 (x2) 24. 24 (y2) 31. 86 (z2)
TR 21. 08 (x1) 21.1(y1) 29. 04 (z1)
#5. FEER 3 OKIRED TIREHME, EIREAIE
MLX90614 DHT22 AMG8833
(BEDIRSE) (FiR) (B 2 A1 D B V)
RS fE 25. 96 (x2) 25. 24 (y2) 32. 86 (z2)
TR E 20. 08 (x1) 20. 1(y1) 28.04(z1)
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[6] Non—contact temperature sensor mlx90614 with arduino tutorial
https://youtu. be/NzMncrfZAmU

[6] [Raspberry Pi] [=7" = A48fE] JROMERDZAE - M5
https://qiita. com/oouaioi/items/f4bdd2024b1b9bd0f5c8

[7] Rasberry Pi 3 TU T Z 5%+ 5
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[13] [Raspberry Pi] [=7" = A4RfE] FROMRDZAT - XME
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+ thermal_checkerUP. py ([9] [10])

from Adafruit_AMG88xx import Adafruit_AMG88xx
import os

import math

import datetime

import
import
import
import
import
import
import
import
import sys

import Adafruit_DHT

from gpiozero import LED

time

busio

board

smbus

numpy

queue

csv
adafruit_mlx90614

os. chdir (“/home/pi/pi-thermo-logger”)

fregencyScanDuration = 5000
noneActivityDuration = 30000
thermalCameraMeasureCount = 10
faceRecognitionSkipThreshold = 2
faceRecognitionSkipDuration = 2000

wakeUpRangeThreshold = 1500
distanceRange = (300, 600)

userOffsets = {"Kota’ :1.2, ’Taro :1.2, ’Hanako’ :0.3}
T2C_ADDRESS_AMG8833=0x69

12C_ADDRESS_OLED=0x3C

T2C_ADDRESS_VL53L0X=0x29

i2c_bus = busio. 12C (board. SCL, board. SDA)

i2¢ = smbus. SMBus (1)

led = LED(18)
led. on()

sensor_args = { ~ 11’ : Adafruit_DHT. DHT11,
’22" : Adafruit_DHT. DHT22,
’2302" : Adafruit_DHT. AM2302 }
if len(sys.argv) == 3 and sys.argv[l] in sensor_args:
sensor = sensor_args[sys. argv[1]]
pin = sys.argv[2]
else:
print ( Usage: sudo ./Adafruit DHT.py [11]22]2302]
number>” )
print ( Example: sudo . /Adafruit_DHT.py 2302 4 — Read from an AM2302
connected to GPIO pin #4')
sys. exit (1)

humidity, temperature = Adafruit_DHT.read_retry(sensor, pin)

<GPI0 pin

import oled

from oled import displayMode

oled = oled. ssd1306_oled ()

oled. setup (i2c_address=12C_ADDRESS_OLED)
oled. setDistanceRange (distanceRange)

oled. logger ("VL53LOX ToF..”)

from v15310x. api import VL53LOX
tof = VL53LOX (12C_ADDRESS_VL53L0X)
tof. setup ()

oled. setProgress (0. 2)

oled. logger (“Camera face recognizer..”)
from faceRecognizer import recognizer
fRecognizer = recognizer ()

fRecognizer. setup ()

oled. setProgress (0. 6)

mlx = adafruit_mlx90614.MLX90614 (i2c_bus)

os. putenv (" SDL_FBDEV’, ’ /dev/fb1’)
oled. logger (“AMG8833. . ")
sensor = Adafruit_AMG88xx (0x00, 12C_ADDRESS_AMG8833)

oled. setProgress (0. 8)

i2c.write_byte_data(I2C_ADDRESS_AMG8833, 0x1F, 0x50)

i2c. write_byte_data (I2C_ADDRESS_AMG8833, 0x1F, 0x45)
i2c.write_byte_data (I2C_ADDRESS_AMG8833, O0x1F, 0x57)
i2c. write_byte_data (I12C_ADDRESS_AMG8833, 0x07, 0x20)
i2c. write_byte_data (I2C_ADDRESS_AMG8833, 0x1F, 0x00)
def constrain(val, min_val, max_val):

return min(max_val, max(min_val, val))

def map(x, in_min, in_max, out_min, out_max):
return (x - in_min) * (out_max - out_min)
out_min

/ (in_max - in_min) +

oled. logger (“waiting for sensors...”)
oled. setProgress (0. 9)

.sleep (1)

oled. setProgress (1)

oled. setStatus ("READY”)

oled. logger ("READY”)

led. of f ()

time

class measureResult:
def __init_ (self, name, measureCount, offset = 0):

self. name = name
self. measureCount = measureCount
self. estimated = []
self. thermista = []
self.distance = []
self.raw = []
self. target = []
self. temp = []
self. offset = offset

def addMeasureResut (self, estimatedTemp, thermistaTemp,
distance, rawTemp, targetTemp, temperature):
self. estimated. append (estimatedTemp +

self. of fset)

self. thermista. append (thermistaTemp)

self. distance. append (distance)

self. raw. append (rawTemp)

self. target. append (targetTemp)

self. temp. append (temperature)

if (len(self. estimated) ==
self. measureCount) :

return True
return False

def getName (self):
return self. name

def getProgress(self):
currentMeasureCount = len(self. estimated)

return currentMeasureCount /
self. measureCount
def averageEstimated(self) :
avg = sum(self. estimated) /
len(self. estimated)
return str(round(float (avg), 1))

def averageTarget (self) :
for a in self. target:
print (type(a), end=" ")
print ()
avg = sum(self. target) / len(self. target)
return str(round(float (avg), 1))

def averageTemp (self):
avg = sum(self. temp) / len(self. temp)
return str(round(float (avg), 1))

def averageRaw(self):
avg = sum(self.raw) / len(self.raw)
return str(round(float (avg), 1))

class thermallogger:
def __init_ (self):
print (“initalize thermal logger”)
def main(self):

try:
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latestActivityAt =
int (time. time () * 1000) - noneActivityDuration

currentTargetLastseenAt = 0
currentDetectedPerson = None
currentUserResult = None

shouldSkipFaceRecognitionUntil = time. time() * 1000
recognizedQueue =
queue. Queue (maxsize=FaceRecognitionSkipThreshold)

while (True) :

if (int (time. time() ~ * 1000) -

noneActivityDuration) :

latestActivityAt >

currentDetectedPerson = None

oled. setStatus (str(int ((time. time () *
latestActivityAt) / 1000) + 7 s”)

1000) -

oled. setDisplayMode (displayMode. Sleep)
time. sleep (0.2)

distance = tof.measure ()

if (distance < wakeUpRangeThreshold) :

oled. logger ("Range sensor detected at "+
str(distance) +” mm”

oled. setProgress (1)
oled. setScanMode ()

latestActivityAt = int (time. time () * 1000)

continue

led. on()
detectedPerson = None
if (time. time () * 1000 < shouldSkipFaceRecognitionUntil):

faceRecogResult =
fRecognizer. lookout (shouldRecognizeFace=False)

if (faceRecogResult != None):

detectedPerson = currentDetectedPerson

else:
detectedPerson = fRecognizer. lookout ()
if (detectedPerson = None):
if (detectedPerson. name != “Unknown”):

if (recognizedQueue. qsize ()
== faceRecognitionSkipThreshold) :

recognizedQueue. get_nowait ()

recognizedQueue. put_nowait (detectedPerson. name)

if (recognizedQueue. gsize ()
faceRecognitionSkipThreshold) :

isSamePerson = True
for name in
recognizedQueue. queue:
if (detectedPerson. name != name):

isSamePerson = False

22

if (isSamePerson == True) :

shouldSkipFaceRecognitionUntil =
shouldSkipFaceRecognitionUntil = time. time () * 1000 +
faceRecognitionSkipDuration
led. of f ()

if ((int (time. time() * 1000) - currentTargetLastseenAt >
3000) and (detectedPerson == None)):

currentDetectedPerson = None
oled. setScanMode ()

oled. setProgress(1 - (  int(time.time() * 1000) -

latestActivityAt ) / noneActivityDuration)

continue

if ((detectedPerson != None) and (detectedPerson.name !=
“Unknown”)) :

latestActivityAt = int(time. time() * 1000)

currentTargetLastseenAt = int (time. time () * 1000)

if (detectedPerson == None) :

detectedPerson = currentDetectedPerson

if (detectedPerson. name != “Unknown”) :

if (currentDetectedPerson = None)

(detectedPerson. name != currentDetectedPerson. name) :

or

offsetAmount = 0
try:

offsetAmount =
userOffsets[detectedPerson. name]

except KeyError:

pass

currentUserResult =

measureResul t (detectedPerson. name, thermalCameraMeasureCount,

offsetAmount)

oled. setTargetUserMode (detectedPerson. name)

currentDetectedPerson = detectedPerson

if (currentUserResult == None) :

continue

distance =
tof. measure ()
oled. setDistance (distance)
if (distance
<= distanceRange[0]) :
continue
elif (distance
>= distanceRange[1]) :
continue
pixels =

sensor. readPixels ()



pixels_array
= numpy. array (pixels)

pixels_max =
numpy. amax (pixels_array)

thermistor_temp = i2c. read_word_data (12C_ADDRESS_AMG8833,
0xE)

thermistor_temp = thermistor_temp * 0.0625
offset_thrm =
(0. 685T*thermistor_temp+27. 187)
offset_thrm =
of fset_thrm-((60- (distance/10))*0. 065)

offset_temp =
offset_thrm

max_temp =
round (pixels_max + offset_temp, 1)

ambientTemp =
7{:.2f}”. format (mlx. ambient_temperature)

targetTemp =

{:.2f}”. format (mlx. object_temperature)

print ("Temp=1{0:0. 1f}*",
“Humidity={1:0. 1£}%”, format (humidity))

format (temperature),

print (pixels_max)

isMeasureComplete =
currentUserResult. addMeasureResut (max_temp, thermistor temp, distance,
pixels_max, mlx.object_temperature, temperature)

oled. setProgress (currentUserResult. getProgress())

if (isMeasureComplete) :

print (“complete measurement for +

currentUserResult. getName ())
self. showUserResult (currentUserResult)
currentDetectedPerson = None
currentUserResult = None
oled. setScanMode ()

except KeyboardInterrupt:
oled. logger (“shutdown”)
oled. shutdown ()
fRecognizer. shutdown ()

print ("bye!”)

def showUserResult (self, userResult):
oled. setResultMode (userResult)
self. writeToCSV (userResult)

for x in range (50) :
oled. setProgress( 1 - (x /
float (50)))
time. sleep (0. 1)
time. sleep(0.2)

def writeToCSV(self, userResult):

os. makedirs (“history”,
exist_ok=True)

filepath =
os. path. join(“history”, userResult.name + “_UP.csv”)

shouldMakeHeader = False

if (os. path. exists (filepath)
== False):

shouldMakeHeader = True
f = open(filepath, "a’)

if (shouldMakeHeader =
True) :

print ("{}, {}, {}, {}, {}”. format ("timestamp”, “Estimated”,

“MLX90614”, “temperature”, “Maximum”), file=f)
print("{}, {}, 0, {},
{}”. format (datetime. datetime. now(). isoformat (),
userResult. averageEstimated (), userResult. averageTarget (),
userResult. averageTemp (), userResult.averageRaw()), file=f)
f.close()

print (type (userResult. estimated))

tl = thermalLogger ()

t1. main ()

% thermal_checkerDOWN. py X filepath = os.path. join("history”,
userResult. name + “DOWN. csv”))

- experiment. py ([12] [13])
from Adafruit_AMG88xx import Adafruit_AMG88xx
import os

import math

import datetime

import time

import threading

import busio

import board

import smbus

import numpy

import queue

import csv

import adafruit_mlx90614
import sysHnew

import Adafruit_DHT#new
from gpiozero import LED
import pandas as pd
import subprocess

from time import sleep

T2C_ADDRESS_AMG8833=0x69
i2c_bus = busio. 12C (board. SCL, board. SDA)
i2c = smbus. SMBus (1)

sensor_args = { ' 11’ : Adafruit_DHT.DHT11,
’22’ ¢ Adafruit_DHT. DHT22,
’2302" : Adafruit_DHT. AM2302 }

if len(sys.argv) == 3 and sys.argv[l] in sensor_args:

sensor = sensor_args[sys. argv[1]]

pin = sys. argv[2]
else:

print ( Usage: sudo ./Adafruit DHT.py [11]22]/2302] <GPIO pin
number>’ )

print ( Example: sudo ./Adafruit_DHT. py 2302 4 - Read from an AM2302
connected to GPIO pin #4')

sys. exit (1)

humidity, temperature = Adafruit_DHT.read retry(sensor, pin)
settingTemp = [25, 0]

for i in range(10000) :

sensor = 22

pin = 4

humidity, temperature = Adafruit_DHT.read_retry(sensor, pin)

mlx = adafruit_ml1x90614. MLX90614 (i2c_bus)

ambientTemp =
7 {1 2} %", format (mlx. ambient_temperature)#fghfhfhfhfh

targetTemp = “{:.2f}”. format (mlx. object_temperature)

targetTemp = float (targetTemp)

sensor = Adafruit_AMG88xx (0x00, I2C_ADDRESS_AMG8833)

time. sleep(. 1)

pixels = sensor. readPixels ()

pixels_array = numpy. array (pixels)

pixels_max = numpy. amax (pixels_array)

df1 = pd. read_csv (”/home/pi/pi-thermo—logger/history/matsuolUP. csv”,
encoding="SHIFT_JIS”)

x1 = df1["MLX90614"]. mean ()

yl = df1[”temperature”]. mean ()

z1 = df1[” Maximum”]. mean ()

dr2 = pd. read_csv (”/home/pi/pi-thermo—



logger/history/matsuoDOWN. ecsv”, encoding="SHIFT_JIS”)

x2 = df2[”MLX90614”]. mean ()
y2 = df2[”temperature”]. mean ()
22 = df2[” Maximum”]. mean ()

if ((x2 < targetTemp and y2 < temperature) or (y2 < temperature and
22 < pixels_max) or (x2 < targetTemp and z2 < pixels_max) or (x2 <

targetTemp and y2 < temperature and z2 < pixels_max)):
if (settingTemp[i] <= 16):
settingTemp[i + 1] =
else:
settingTemp[i + 1] =
command = “python3 irrp.py
str(settingTemp[i + 1])
subprocess. call (command. split())
print (“result...MLX90614:" +
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settingTemp[i] - 1
-p —gl7 -f

code

str(targetTemp) +

hot:

+

temperature:” + str(temperature) + “pixels_max:” + str(pixels_max))
print (“change the temp down:” + str(settingTemp[i + 1]))

elif ((x1 > targetTemp and yl > temperature) or (yl > temperature
and z1 > pixels_max) or (x1 > targetTemp and zl1 > pixels_max) or (x1 >

targetTemp and yl > temperature and zl > pixels_max)):
if (settingTemp[i] >= 30):

settingTemp[i + 1] = 30
else:
settingTemp[i + 1] = settingTemp[i] + 1
command = ("python3 irrp.py -p -gl7 -f code hot:” +
str(settingTemp[i + 1]))
subprocess. call (command. split())
print ("result...MLX90614:" + str (targetTemp) +
temperature:” + str(temperature) + “pixels_max:” + str(pixels_max))

print (“change the temp up:

settingTemp[i + 1] = settingTemp[i]
print ("result...MLX90614:" +

+ str(settingTemp[i + 1]))
else: (x1 > targetTemp or yl > temperature or zl > pixels_max):

str(targetTemp) +

temperature:” + str(temperature) + “pixels_max:” + str(pixels_max))

print (“no change”)
settingTemp. append (0)
print (settingTemp)

os. makedirs ("history”, exist_ok=True)

filepath = os.path. join(“history”, “zikken_result.csv”)

shouldMakeHeader = False
if (os. path. exists(filepath) == False):
shouldMakeHeader = True
f = open(filepath, "a’)
if (shouldMakelleader == True) :
print (" {}, {}, {}, {}, {}”. format (“timestamp”,
“temperature”, “Maximum”, “settingTemp”), file=f)
print ("{}, {}, {}, {},
{}”. format (datetime. datetime. now(). isoformat (),
temperature, pixels_max, settingTemp[i + 1]), file=f)
f.close()

sleep (900)

< irrp.py TatgkL7=7—% ([6] [7])

{"hot:16”: [3519, 1711, 469, 393, 469, 1266, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 1266, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 1266, 469, 1266, 469,

469, 393, 469, 1266, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 1266, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 9946,

393, 469, 1266, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,

393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
1266, 469, 1266, 469, 1266, 469, 393, 469, 393, 469,

469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,

469, 393, 469, 393, 469, 393, 469, 393, 469, 1266, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 1266, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 1266, 469, 1266, 469, 1266, 469, 1266, 469, 1266,
1266, 469, 393, 469, 1266, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,

1266, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,

“MLX90614”,

targetTemp,

469, 393,
469, 393,
469, 393,
1266, 469,
393, 469,
393, 469,
393, 469,
393, 469,

1266, 469,
3519,

1711,
469, 393,
469, 1266,
469, 393,
1266, 469,
393, 469,
1266, 469,
393, 469,
393, 469,
393, 469,
469, 393,
469, 393,
469, 393,
469, 1266,
469, 393,
469, 393,
469, 393,
469, 393,

24

393,
393,
393,
393,
393,

“hot:17":

393,
393,
393,
469,
469,
469,
469,
469,
469,
393,
393,
393,

1266, 469,

469,
469,
469,
469,
469,
469,

1266, 469, 393, 469,

393,
393,

1266, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,

393,
393,
393,
393,
393,
393,
393,

469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 1266, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 1266, 469,
469, 1266, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 1266, 469, 393, 469, 393, 469,
[3519, 1711, 469, 393, 469, 1266, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 1266, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 1266, 469, 1266, 469, 1266,
393, 469, 1266, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
393, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 9946, 3519,
469, 1266, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
1266, 469, 1266, 469, 393, 469, 393, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 393,
1266, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
1266, 469, 1266, 469, 1266, 469, 1266, 469, 1266,
1266, 469, 393, 469, 393, 469, 393,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393,

393, 469,

393,

469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 469,
469, 393, 469, 1266, 469, 393, 469, 393, 469, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 1266, 469,
469, 1266, 469, 393, 469, 393, 469, 393, 469, 393, 469,

1266, 469,
393, 469,

1266, 469,
469,
469,

393,
393,
1266,
1266,

1266, 469],

393,

1266,

393,
393,
393,
393,
393,
1266,
393,

1266, 469, 393, 469, 1266, 469, 393, 469, 393, 469, 1266, 469],

“hot:18”:

393,
393,
393,
469,
469,
469,
469,
469,
469,
393,
393,
393,

1266, 469,

469,
469,
469,
469,
469,
469,

1266, 469, 393, 469,

393,
393,

1266, 469, 393, 469, 393, 469, 393, 469, 393, 469,

393,
393,
393,
393,
393,
393,
393,

(3519, 1711, 469, 393, 469, 1266, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 1266, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 1266, 469, 1266, 469, 1266,
1266, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 393,
393, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 9946, 3519,
469, 1266, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 460, 393, 469, 393, 469, 393, 469,

393, 469,
169, 393,
169, 393,
169, 393,
393, 469,
393, 469,

393,

1711,

393,
1266,

469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 39:

1266, 469,
393, 469, 393, 469, 393,
393, 469, 393, 469, 393,

1266, 469, 393, 469, 393, 469, 1266,
469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 1266,
393, 469, 393, 469, 393, 393, 469, 1266, 469, 393,
393, 469, 1266, 469, 393, 469, 393, 469, 1266, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 39¢
1266, 469, 1266, 469, 1266, 469, 1266, 469, 1266,
1266, 469, 393, 469, 393, 469, 393,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
393, 469,
1266, 469,
393, 469,
393, 469,

469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 1266, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 1266, 469,
469, 1266, 469, 393, 469, 393, 469, 393, 469, 393, 469,

1266, 469,
393, 469,

393,
1266,
393,

393, 469, 39:

1266,
1266,

1266, 469, 393, 469, 1266, 469, 393, 469, 393, 469, 1266, 469],

“hot:19”:

393,
393,
393,
469,
469,
469,
469,
469,
469,
393,
393,

[3519, 1711, 469, 393, 469, 1266, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 1266, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 1266, 469, 1266, 469, 1266,
393, 469, 1266, 469, 393, 469, 393, 469, 393, 469,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
393, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 9946, 3519,
469, 1266, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,

393,

1711,
393,
1266,

393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,

1266,

469, 1266, 469, 1266, 469, 393, 469, 393, 469, 1266,

469,

469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,

469,

393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 1266,

469,

469,

469,



469,
469,
393,
393,
469,
469,
469,
469,
469,
469,
469,
469,
469,
469,
469,
469,

“hot:20”:

393, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 393,
1266, 469, 1266, 469, 393, 469, 393, 469, 1266, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 1266, 469, 1266, 469, 1266, 469, 1266, 469, 1266,
1266, 469, 393, 469, 1266, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,

469,

393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,

1266, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 1266, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
393, 469,
393, 469, 1266, 469,

[3519, 1711, 469, 393, 469, 1266, 469, 393, 469,

169,
469,
469,
469,

1266, 469,
1266, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
1266, 469, 393, 469, 393, 469, 1266, 469],

393,

393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,

393,
393,
469,
469,
469,
469,
469,
469,
393,
393,

469, 393, 469, 1266, 469, 393, 469, 393, 469, 393, 469,
169, 393, 469, 393, 469, 1266, 469, 1266, 469, 1266,
393, 469, 1266, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 1266,
393, 460, 393, 469, 393, 469, 393, 469, 9946, 3519,
469, 1266, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,

393,
469,
469,
469,
469,
469,
469,

1711,

393,

1266,

393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,

1266,
469,
469,
469,
469,
469,
469,
1266,

469, 1266, 469, 1266, 469, 393, 469, 393, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 393,
393, 469, 393, 469, 1266, 469, 393, 469, 1266, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
1266, 469, 1266, 469, 1266, 469, 1266, 469, 1266, 469,
469, 393, 469, 1266, 469, 393, 469, 393, 469, 393, 469,

469,
469,

169, :

469,
469,
469,
393,
393,

393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,

393,
1266,
393,
393,
393,
393,
393,
393,
393,
393,

“hot:21”: [3519,

393,
393,
393,
469,
469,
469,
469,
469,
469,
393,

1266,
469,
469,
469,
469,
393,
393,
469,
469,
469,
469,
469,
469,
469,
469,
469,
469,
469,
469,

“hot:22": [3519,

393,
393,
393,
469,

469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
169, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 1266, 469, 1266, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
169, 393, 469, 393, 469, 393, 469, 393, 469, 393,
469, 393, 469, 1266, 469, 393, 469, 393, 469, 393,
469, 393, 469, 393, 469, 393, 469, 393, 469, 1266, 469,
469, 1266, 469, 393, 469, 393, 469, 393, 469, 393, 469,
1469, 1266, 469, 1266, 469, 393, 469, 393, 469,
1711, 469, 393, 469, 1266, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 1266, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 1266, 469, 1266, 469, 1266,
393, 469, 1266, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 9946, 3519,
469, 1266, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 1266, 469, 1266, 469, 393, 469, 393, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 393,
1266, 469, 393, 469, 1266, 469, 393, 469, 1266, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 1266, 469, 1266, 469, 1266, 469, 1266, 469, 1266,
1266, 469, 393, 469, 1266, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,

1266,

393,

1266,
1266,
1266, 469],

393,
393,
393,
469,
169,
169,
169,
469,
169,

1711,

393,

1266,

393,
469,
169,
169,
169,
393,
393,
469,
469,
169,

393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,

1266, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 1266, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
393, 469,
1266, 469, 1266, 469, 1266, 469, 393, 469, 393, 469,
1711, 469, 393, 469, 1266, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 1266, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 1266, 469, 1266, 469, 1266,
393, 469, 1266, 469, 393, 469, 393, 469, 393, 469, 393,

469,
469,
469,
469,
469,
469,

1266, 469,
1266, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
1266, 469],

393,

393,
469,
469,
393,
393,
393,
1266,
393,
393,
393,
393,
393,
393,
1266,

469,

1266,
393,
393,
393,
393,
393,
393,

1266,

469,
469,
469,
393,
393,

25

469,
469,
469,
469,
469,
393,
393,
393,
1266,
469,
469,
469,
469,
393,
393,
469,
469,
469,
469,
469,
469,
469,
469,
469,
469,
469,
469,

“hot:23":

393,
393,
393,
469,
469,
469,
469,
469,
469,
393,
393,
393,
1266,
469,
469,
469,
469,
393,
393,
469,
469,
469,
469,
469,
469,
469,
469,
469,
469,
469,
469,

“hot:24”:

393,
393,
393,
469,
469,
469,
469,
469,
469,
393,
393,
393,
1266,
469,
469,
469,
469,
469,
469,
1266,
393,
393,

393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 9946, 3519,
469, 1266, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 1266, 469, 1266, 469, 393, 469, 393, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 393,
393, 469, 1266, 469, 1266, 469, 393, 469, 1266, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 1266, 469, 1266, 469, 1266, 469, 1266, 469, 1266,
1266, 469, 393, 469, 1266, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
1266, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 1266, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 1266,

1711,
393,
1266,
393,

469,
469,
469,
469,
469,
469,
469,
469,
469,

393,
1266,
393,
393,
393,
393,
393,
393,
1266,

393, 469, 1266, 469, 393, 469, 393, 469, 393, 469, 393, 469, 1266,
1266, 469, 1266, 469, 1266, 469, 393, 469, 393, 469, 1266, 469],

[3519, 1711, 469, 393, 469, 1266, 469, 393, 469,
169, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 1266, 469, 393, 469, 393, 469, 393, 469,
169, 393, 469, 393, 469, 1266, 469, 1266, 469, 1266,
393, 469, 1266, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
393, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 9946, 3519,
169, 1266, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
169, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 1266, 469, 1266, 469, 393, 469, 393, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 393,
1266, 469, 1266, 469, 1266, 469, 393, 469, 1266, 469,
169, 393, 469, 393, 469, 393, 469, 393, 469, 393, 469,
469, 1266, 469, 1266, 469, 1266, 469, 1266, 469, 1266,
1266, 469, 393, 469, 1266, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
1266, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 1266, 469, 1266,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 1266, 469, 393, 469, 393, 469, 393,
393, 469, 393, 469, 393, 469, 393, 469, 393, 469, 1266,
393, 469,

393,

1711,
393,
1266,

169,
469,

169,
469,
469,
469,
469,
469,
169,

169,

469,
169,
169,
393,
393,
393,
393,
393,
393,
169,
169,
169,
169,
393,
393,
393,
393,
169,
169,
393,
393,
393,

1266,
393,
393,
393,
393,
393,
393,

1266,

1266, 469, 393, 469, 393, 469, 393, 469, 393, 469, 393,

393, 469, 393, 469, 393, 469, 1266, 469, 393, 469, 1266, 469],

[3519, 1711, 469, 393, 469, 1266,
469, 393, 469, 393, 469, 393, 469, 393, 393,
469, 393, 469, 1266, 469, 393, 469, 393, 393,
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