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(—) ATLEE(Artificial Intelligence, Al)
PR E SE R BPE 38 PP Rk s QO18)FE th A LR B S IEIE H 1950 4
HESTIH 70 F > ERRPH R L Al DR S RECE RISl -
AT B EOREHI B Ry 76 NI ADE (e NBRIERAEE - HAT Al
FR BB TR DRE I A B eR 45 & ALER - SRR - B
AT ~ MBER - FASHE - B REELE AL FoME 2 BRI RGBT AR A E) > ¢
MAE LAF > BRI E IS T s p i (B o & A1, 2018) « A
FERILA A T R 2 R AR B D RE iR A IE AT & Al B 2 R AR -
(=) P48 (The Internet of things, IoT)
P¥548 The Internet of things » LI CHAFEEK - B AR - VIl YIH
HAREPRAERS > K AREER © 55— VIS OB A2 IR - 2
FEAEPR RS FL R ERVIE (NI RIAVAESE © S5 HA PimiE Al fERE 2] 7T
B 2 F - TR EACHRNE(E - I - YIBRERY e 2 iRl MNEE RS ~ SR
sl - EEHTEES - EEEN RS F N HEGELH - WERE - IEEY) a8
PRAES AR - T ESCHREE(E - DIV S 23] - e - Bk
ERERAE BT —FELERE (LI, Xu, & Zhao, 2015) » AHHZE > Hilli & o (4B R4 2 e
=
(=) B&#EH (Edge Computing)
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JERRER ~ BuR BRI B psnyER - s O ETR > AT R EAYIB G AR
Apa o G EEREASE 2 i O ETR R BT AR B IO AT % > DIEI Rl B/ N R
B o EHATEMY - EEEGETRE AR o BGERE R  H P SRR > 1] LA
JNEREHY e B B R BRI > JB R - AR FEI (N E AR B AR R
AR SR T - R ERImIE R e - SUEBGERNEN -

- HEREE

(—) BT
YIRS B4R T DAFF 2 07 M HFRBR NP R s dER7 ~ B0 - BN - RAUR
5o (RIME, 2016) 7 fEfR B LURCHIZS Sensor BUFEY (R B UG - JEASEERT ~ fir
= LN} o AIHTE R EIER AT E B R - Vi R G EVR - U
LLAMFELELHIES Passive Infrared Sensor (PIR Sensor)fy Ay & ©

—
—

(Z) 4LYNRENEICHIZS (Passive Infrared Sensor, PIR)
SLAMNRENECHIZS (PIR)/E A% BT MRV PRI ES - i BRI ERECANMEIIRE - /NTHISINE
LUK A BRHR HARERALNY G TR > AT I ARSERER R4 - Fraliv 2 B A IRER A
) o SBRITENYIRS DU HE A SR 5 R BCE S A I A TR ORI B By )
At » PIR {HRles0vFftmn N E 58 KOs EA EERPEEA - B AGE PIR
[EIVEERE - EEHAYHEZNENT RFIZRES) - SEEHYRFIERE - KiL - FFTAT LRI PIR
Fg S SR A AT R B 38 2518 P Y A\ G ERERAIE A7 Y FE FIRE A7 (Yun & Lee, 2014) ©
(=) BAZ$MK(Evaluation Board)
N H# Ry Demo Board » f& FIACGHETT ik AT A SBH S HVEREEM - BFETh oLa Bl es ~ 1768
75 B AR ~ EE s - BB s/ PR HFRI YN B R S T 1A — A RS AE (4 (Liu,
2017) - HAIHSE TR > & FAYA Arduino ~ Raspberry Pi ~ Linkit One ~ Ameba 5 -
AT B BT - BUA - THAE - 4Raes > DIRFATRH A Z BUE Ttk - B
FHE Ry NodeMCU -

(P'9) NodeMCU



NodeMCU /27 10T HYBHEE & » E{T7E ESP8266 Arduino NAZ F » F2EEELA
CICHEES 4 » A58 TCP/IP /Y 2.4 GHz Wi-Fi &5 > Z&% AT DUz E Bz -
i H NodeMCU EA 128 KB HYEITF ~ 4 MB WUFERE > 11 (BT A o 1 (BB A/
B E o AR RST/INA Arduino Uno » S ERZEAYIE » 8 (i il e BrEE AR Ay
ESP8266 1l » &8 & Y] FH & R (Waleed, Sathish Kumar, Raed, & Chandrasekharan,
2018) - AL - 3% BAS G E I S AT -
(1) DFPlayer Mini 58 &40
KFEZ BT » 20 EAEME A AN EAY mp3 1528 - FrPAf#E A T DFPlayer
Mini sEEZ ERUEAH - B2 4RI MNE NG SOEARAREE » A B s B i B Y S 4 B
SEE > NEE RAYZ RS US> 40 MP3 ~ WAV 1 WMA /8= > [l 7 #8 TF -REEH) -
i% FATI6 ~ FAT32 #8244 - M BEAHE < R o] S BB iche 2 1Y & s (Arunkumar,
Kriti, Das, & Bhattacharyya, 2019) °
(7N) ZAR4ERs AR fli(Power over Ethernet, PoE)
Ahmed, Hasaneen, and Orabi (2018)5%BH PoE & {ieHT 1 £ AU RE AL 1T 1E 38 1 i 2k iy —
TRl - ERRAERYH AR FEIRV4ERE B4R - MHIE YRR - (B2 ] DAEIHHE s R
R o M 2R 4Eps B R R =] 7 i s st BE A B A R - A Fs PoE &
ST Z R8RS | - H0A 100 A RAVEERIEEE - LB HAER & &R AR (E
KA E T E TR o AWETE 2 S tios DURAR RS i - si/H St B e 5
B BA RaltE & > #U5EE PoE 2 ACHRes M QRS R -

= KRR

(—) Integrated Development Environment (IDE)
BRI TRE —E4RiH<s (Editor) ~ 4Rifes (Compiler) + —{E##458s (Linker) ~
Prefias (Debugger) » M b B EEA R R —(E 5 (FAYBHEEERET - i IDE © 1fi Visual
Studio Code &1 Microsoft F#$ » [EIlFS7#% Windows ~ Linux Al macOS ZE/EZE Z47

HEAREEESIE R - 238201812 2055 = (Amann, Proksch, Nadi, & Mezini, 2016)
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Visual Studio Code F]DAE4R#R &5 -FTTIE S8 ~ dREFiNES - FREETS 05 - BEBES - i
FAE R » FrlL Visual Studio Code /25 & BT 258 S YR S 12 2 aks T ER R (Kaplan,
2018) - AHFERTE P Arduino F2 2355 5555 NodeMCU FZ R AVFZERIFE= - 1 f&im 2
LA Python 72 2k 5 2KEER VPR BHEHGE A fvRE=0 > WItERE 2 CaE S 1] LAFE Visual
Studio Code HIFHS R T 4% ©
(=) Open Source Computer Vision Library(OpenCV)

Open Source Computer Vision Library 2 H A ¥ & H T Z MR A GE S AR
[ » BELL Python ~ C/C++ ~ Java £ Windows ~ MacOS ~ Linux AY/FZE £4% N » o]
SRR EEDE - DUREIG R - e R SRR - ER IR B T
i (Augmented Reality) ~ ABg¥fFak(Face Recognition) ~ 243k 51(Gesture Recognition) ~ A
‘H #)(Human-Machine Interaction) ~ &N EHE(Motion Tracking) ~ #{F#ER(Object
Recognition) & & 8ESEK - +43/E7Z (Noble, 2016) © K OpenCV # FAPIEHES - AT AAHT
FELA OpenCV UKy B 25 ey pR =R

g~ SRR
Tharwat QO18)f5 AR ERIFIE « BRI IR ZS S E th S o BRI TS 2R
MBI ot - DUBMTE 2GR &R AV RC sk I L B AR B oy SR AL L Yy S B H B
(EFEAE T TR © AR AR U RS R o B VIR > 4055 2-1 JRA TR E PR - TP
Fo HARIESE H A Ry 208 > BN Ry HAR I EHHIE Ry & > FP R HAREJR(E BB Ry 1k
o TN B HRSHHE e -
% 2-1 NUEEEFHEN2EERR

IEE-AREERRE B R IRAR
(B3 HEE) (R EZRHEE)
1EJ True Positive False Positive
RHENEE (TP) (FP)
=L False Negative True Negative
RS HBHEE (FN) (TN)




Fiea M o AR R IERESR (Accuracy) ~ BURLE (Sensitivity » 7R Ry [H]2 Recall) ~ #5
ffEf (Precision ) ~ $#M:(Specifity) LA FAFIFEE (F1 score ) ©

PAIATAZE R B > Accuracy BEE(E S 4RAGHIBTHYERER - BUEME RN ARG BRI HEA
FERIRE JTB58 © Recall BAE HEMER HEEREAT - 258 HEENEABAERIEL
Bl - BUE S Fo SR ISR A Y31 BE JJ858 © Precision /245 A 43 & B A S
HIEES HEEHIRAREPTERIELE  BUERRS - R A4 B IR A AT S kT
Specificity B EE N EHHEENEATY - 2409 F NS ERAREFREAVLEE] - 8E
= IS S EERE AR BIBE JT#K5% © F1 Score RIJE47& T Precision Al Recall fy—{E 5
2 R 28R - B 0 81 20 > fpar 1 A E s - B0AL
=

TERER (Accuracy) = o <R ([ 2 T S BT e

R (Sensitivity) = AEFR Recall) = o= < ELBFfES SR AR
HEHERE (Precision) = m—w < 2 H S GIGERER

W (Specificity) = —— < EUBFR I HH S RO R

2 * Precision * Recall

F1 S =
core Precision + Recall
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3-4 NodeMCU EB &2t

=~ EAEE
(—) Arduino Z3 {77

1. NodeMCU ##1f§ PIR FRS% G A 2R S

int PIR_A1_val = digitalRead(PIR_A1);
int PIR_A2_val = digitalRead(PIR_A2);
float time_original = 0;

if(PIR_A1_val == HIGH){

A _used = true;
while(PIR_A2_val != HIGH){
time_original +=1;

delay(1);
PIR_A2 val = digitalRead(PIR_A2);
}
time = time_original / 1000;
}

2. NodeMCU Server Iii & B & 5 A UL E] Request
String request = client.readStringUntil("\r');
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if (request !=""){
Serial.printin(request);

while (1){
String reply = Serial.readStringUntil("\n");
if (reply !1=""}{
client.printin(reply);
break;
}
}

} client.flush();

3. NodeMCU Client I {#3% Request

if(time <= 0.001){
client.printin("LR");
client.flush();

}

4, NodeMCU Server Ui ELE)

WiFiServer server(80);

IPAddress ip(10, 241, 241, 27);

IPAddress gateway(10, 241, 241, 254);

IPAddress subnet(255, 255, 255, 0);

WiFi.config(ip, gateway, subnet);

WiFi.begin(ssid, pass);

while(WiFi.status() != WL_CONNECTED){
delay(500);

} server.begin();

(=) Python {5

| s

cap_1 =cv2.VideoCapture("rtsp://admin:Aa@123456@10.241.241.23")
cap_2 = cv2.VideoCapture("rtsp://admin:Aa@123456@10.241.241.24")

w = cap_1.get(cv2.CAP_PROP_FRAME_WIDTH)
h = cap_1.get(cv2.CAP_PROP_FRAME_HEIGHT)
fourcc = cv2.VideoWriter_fourcc(*'XVID')

out_1 = cv2.VideoWriter(str("./Original_Video/A_CAM-" + time.strftime("%Y%m%d-
%H%M%S-", time.localtime()) + str(vid_count_I) + str(".avi")), fourcc, 20.0, (int(w),

int(h)))
vid_count_|+=1

out_2 = cv2.VideoWriter(str("./Original_Video/B_CAM-" + time.strftime("%Y%m%d-
%H%M%S-", time.localtime()) + str(vid_count_I) + str(".avi")), fourcc, 20.0, (640, 360))

vid_count_Il+=1
2. AR ERE(FL) » ST k=

def left_run():
# grab the variables and make them global
global detect_run
global vid_count_|
global vid_count_lI
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global fourcc

global out_1

global out_2

detect_run =True # edit this boolean variable to let the threads pause

print("Detect Running! (left)")

# remove the files started with "B"

dir_name ="./Original Video/"

files = os.listdir(dir_name)

for item in files:

if item.startswith("B"):
os.remove(os.path.join(dir_name, item))

# get the video file of A CAM

list_of_files = glob.glob("./Original Video/*")

latest_file = max(list_of_files, key = os.path.getctime)

# put the video file into the moviepy so it can trim

capture_vid = VideoFileClip(latest_file)

# declare the trim range seconds

vid_len = capture_vid.duration

cut_start=vid_len-5

# trim the video

edited_vid = capture_vid.subclip(cut_start, vid_len)

# save the file

file_to_move = "D:/&E{EHL/FE/F2=(E/Back_End/video_capture/" +
latest_file[17:len(latest_file)]

edited_vid.write_videofile(file_to_move, codec = "libx264")

del capture_vid # remove the variable

shutil.rmtree("D:/ & {EHL/FHE/F2 =% /Back_End/Original Video/") # clean
the Original Video folder

os.mkdir("D:/EEYL/F}HE/F2 =% /Back_End/Original Video/") # create the
Original Video folder

# create VideoWriters

out_1 = cv2.VideoWriter(str("./Original Video/A_CAM-" + time.strftime("%Y%m%d-
%H%M%S-", time.localtime()) + str(vid_count_I) + str(".avi")), fourcc, 20.0, (320, 180))

vid_count_|+=1

out_2 = cv2.VideoWriter(str("./Original Video/B_CAM-" + time.strftime("%Y%m%d-
%H%M%S-", time.localtime()) + str(vid_count_I) + str(".avi")), fourcc, 20.0, (320, 180))

vid_count_Il +=1

detect_run = False # let the threads continue

3. EHEHMNEEEBRFI(FA) > BT 2=

def right_run():
# grab the variables and make them global
global detect_run
global vid_count_|
global vid_count_lI
global fourcc
global out_1
12



global out_2

detect_run =True # edit this boolean variable to let the threads pause

print("Detect Running! (right)")

# remove the files started with "B"

dir_name ="./Original Video/"

files = os.listdir(dir_name)

for item in files:

if item.startswith("A"):
os.remove(os.path.join(dir_name, item))

# get the video file of A CAM

list_of_files = glob.glob("./Original Video/*")

latest_file = max(list_of_files, key = os.path.getctime)

# put the video file into the moviepy so it can trim

capture_vid = VideoFileClip(latest_file)

# declare the trim range seconds

vid_len = capture_vid.duration

cut_start=vid_len-5

edited_vid = capture_vid.subclip(cut_start, vid_len)

# save the file

file_to_move = "D:/&E{EHL/FE/F2=(E/Back_End/video_capture/" +
latest_file[17:len(latest_file)]

edited_vid.write_videofile(file_to_move, codec = "libx264")

del capture_vid # remove variable

shutil.rmtree("D:/ & {EHL/FE/F2 % /Back_End/Original Video/") # clean
the Original Video folder

os.mkdir("D:/ZEEIT/FHE/FE T UHE/Back_End/Original Video/") # create the
Original Video folder

# create VideoWriters

out_1 = cv2.VideoWriter(str("./Original Video/A_CAM-" + time.strftime("%Y%m%d-
%H%M%S-", time.localtime()) + str(vid_count_I) + str(".avi")), fourcc, 20.0, (320, 180))

vid_count_|+=1

out_2 = cv2.VideoWriter(str("./Original Video/B_CAM-" + time.strftime("%Y%m%d-
%H%M%S-", time.localtime()) + str(vid_count_I) + str(".avi")), fourcc, 20.0, (320, 180))

vid_count_Il +=1

detect_run = False # let the threads continue

. BEAGEBAI R R R A ZE R R B (M CPU HTER)

defread_1(): # declare the function to read frames of IP CAM |
# let the variables become global
globalret_1
global frames_1
global out_1
while True:
# if get signal of running, let the code pause
if detect_run == True:
time.sleep(2)
else: # or else
ret_1, frame_1 =cap_1.read() # read ret, frame

13



frame_1 = cv2.resize(frame_1, dsize = (320, 180)) # resize

frames_1.put(frame_1) # put frames into the queue

out_l.write(frame_1) # write the frame into the VideoWriter
if cv2.waitKey(1) & OxFF == ord('q'):

break

defread_2(): # declare the function to read frames of IP CAM |
# let the variables become global
global ret_2
global frames_2
global out_2
while True:
# if get signal of running, let the code pause
if detect_run == True:
time.sleep(2)
else: # or else
ret_2, frame_2 = cap_2.read() # read ret, frame
frame_2 = cv2.resize(frame_2, dsize = (320, 180))# resize
frames_2.put(frame_2) # put frames into the queue
out_2.write(frame_2) # write the frame into the VideoWriter
if cv2.waitKey(1) & OxFF == ord('q'):

break
5. T OpenCV fH4H 7 pf=X » BRI R a T HBE (AT 5
def detect_1(): # declare the function of displaying video and doing face

detection
# grab the variable and make it global
global people_1
while True:
# if get signal of running, let the code pause
if detect_run == True:
time.sleep(2)
else: # or else
if not frames_1.empty(): # if the queue to put frames isn't empty
frame_1 = frames_1.get() # get the frames from the queue
grey_1 = cv2.cvtColor(frame_1, cv2.COLOR_BGR2GRAY)  # convert
the frame into gray
# declare the detectMultiScale for detecting faces
faces_1 = faceCascade_1.detectMultiScale(
grey_1,
scaleFactor = 1.1,
minNeighbors =5,
minSize = (30, 30))
# draw rectangle around faces
for(x_1,y_1,w_1,h_1)infaces_1:
cv2.rectangle(frame_1, (x_1,w_1),(x 1+w_1,y 1+h_1), (0,
255, 0), 2)
# the people count is the length of the detectMultiScale

14



people_1 =len(faces_1)
if cv2.waitKey(1) & OxFF == ord('q'):
break

def detect_2():
# grab the variable and make it global
global people_2
while True:
# if get signal of running, let the code pause
if detect_run == True:
time.sleep(2)
else: # or else
if not frames_2.empty(): # if the queue to put frames isn't empty
frame_2 =frames_2.get()  # get the frames from the queue
grey_2 =cv2.cvtColor(frame_2, cv2.COLOR_BGR2GRAY)  # convert
the frame into gray
# declare the detectMultiScale for detecting faces
faces_2 = faceCascade_2.detectMultiScale(
grey_2,
scaleFactor = 1.1,
minNeighbors =5,
minSize = (30, 30))
# draw rectangle around faces
for (x_2,y_2,w_2,h_2)infaces_2:
cv2.rectangle(frame_2, (x_2,w_2), (x_2+w_2,y 2+h_2), (0,
255, 0), 2)
# the people count is the length of the detectMultiScale
people_2 = len(faces_2)
if cv2.waitKey(1) & OxFF == ord('q'):
break
6. T PITHEE 2 =
thread_1 = threading.Thread(target = read_1)
thread_2 = threading.Thread(target = read_2)
thread_3 = threading.Thread(target = detect_1)
thread_4 = threading.Thread(target = detect_2)
thread_1.start()
thread_2.start()

thread_3.start()
thread_4.start()

7. #BHY NodeMCU Server V{835 > BRI M ECEHFE

dr = ser.readline() # read what the NodeMCU says

dt = dr.decode() # decode it

if dt == "LR\r\n": # if the data is LR

all_times+=1 # all get signal times + 1
ser.write(people_1) # write to the Serial port the people count
if people_1==1: # if only one people in front of device
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else:

triggered 1 +=1 # plus one to the variable of the triggered times (left)
logging.info("Time: " + time.strftime("%Y-%m-%d %H:%M:%S", time.localtime()))
# logging - time

logging.info("Event: Device Triggered")

# logging - event

logging.info(str(people_1) + " People In Front Of Device")

# logging - people

logging.info("All Times: " + all_times)

# logging - all times

logging.info("Left Triggered Times: " + triggered_1)

# logging - left triggered times

logging.info("Right Triggered Times: " + triggered_2)

# logging - right triggered times

logging.info("Pause Times: " + pause_times)

# logging - pause times

logging.info("Ignore Times: " + ignore_times + "\n")

# logging - ignore times

# release the VideoWriters

out_1l.release()

out_2.release()

left_run() # run the function

continue # let the loop restart

# if the people in front of the device is not only one
pause_times+=1 # plus one to the variable of the pausing times
logging.info("Time: " + time.strftime("%Y-%m-%d %H:%M:%S", time.localtime()))
# logging - time

logging.info("Event: Device Paused Triggering")

# logging - event

logging.info(str(people_1) + " People In Front Of Device")

# logging - people

logging.info("All Times: " + all_times)

# logging - all times

logging.info("Left Triggered Times: " + triggered_1)

# logging - left triggered times

logging.info("Right Triggered Times: " + triggered_2)

# logging - right triggered times

logging.info("Pause Times: " + pause_times)

# logging - pause times

logging.info("Ignore Times: " + ignore_times + "\n")

# logging - ignore times

# if the signal that recieved is right run

elif dt == "RR\r\n":

all_times +=1 # all get signal times + 1

ser.write(people_2)# write to the Serial port the people count
if people_2==1: #if only one people in front of device

triggered_2+=1 # plus one to the variable of the running times (right)
logging.info("Time: " + time.strftime("%Y-%m-%d %H:%M:%S", time.localtime()))
# logging - time
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logging.info("Event: Device Triggered")
# logging - event
logging.info(str(people_1) + " People In Front Of Device")
# logging - people
logging.info("All Times: " + all_times)
# logging - all times
logging.info("Left Triggered Times: " + triggered_1)
# logging - left triggered times
logging.info("Right Triggered Times: " + triggered_2)
# logging - right triggered times
logging.info("Pause Times: " + pause_times)
# logging - pause times
logging.info("lgnore Times: " + ignore_times + "\n")
# logging - ignore times
# release the VideoWriters
out_1l.release()
out_2.release()
right_run() # run the function
continue # restart the loop
else: # if the people in front of the device is not only one
pause_times+=1 # plus one to the variable of pausing times
logging.info("Time: " + time.strftime("%Y-%m-%d %H:%M:%S", time.localtime()))
# logging - time
logging.info("Event: Device Paused Triggering")
# logging - event
logging.info(str(people_1) + " People In Front Of Device")
# logging - people
logging.info("All Times: " + all_times)
# logging - all times
logging.info("Left Triggered Times: " + triggered_1)
# logging - left triggered times
logging.info("Right Triggered Times: " + triggered_2)
# logging - right triggered times
logging.info("Pause Times: " + pause_times)
# logging - pause times
logging.info("lgnore Times: " + ignore_times + "\n")
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Arduino 23453

#include <SPI.h>

#include <ESP8266WiFi.h>

#define led LED_BUILTIN

char ssid[] = "AP";

char pass[] = "Science_Fair";
WiFiServer server(80);

WiFiClient client;

IPAddress ip(10, 241, 241, 27);
IPAddress gateway(10, 241, 241, 254);
IPAddress subnet(255, 255, 255, 0);
int i;

char reply char[8];

void setup()

Serial.begin(9600);

WiFi.mode (WIFI_STA);

WiFi.config(ip, gateway, subnet);
WiFi.begin(ssid, pass);

while (WiFi.status() != WL_CONNECTED)

delay(100);
¥
Serial.println("Connected to WiFi");
server.begin();
pinMode(led, OUTPUT);
}

void loop()

client = server.available();
client.setTimeout(100);
Serial.setTimeout(100);

if (client)

{

Serial.println("Available");
if (client.connected())
{

}

Serial.println("Connected");

while (client.connected())

{
// Serial.println(".");

String request =
client.readStringUntil('e');
if (request == "LR")
{
digitalWrite(led, LOW);
Serial.println("LR");
for (1 = 0; i < 3; i++)

{

String reply =
Serial.readStringUntil('e');
if (reply == "WARN B")

reply.toCharArray(reply char,
8);

client.printf("%s%s",
reply_ char, "e");

break;

}
yield();
}
}
else if (request == "RR")
{
Serial.println("RR");
for (i = 0; i < 3; i++)
{
String reply =
Serial.readStringUntil('e');
if (reply == "WARN A")

reply.toCharArray(reply char,
8);

client.printf("%s%s",
reply char, "e");

break;

}
yield();
}
yield();

b
yield();
}

}
Serial.println("");

client.stop();

}

26




#include <SPI.h>

#include <ESP8266WiFi.h>

#include <SoftwareSerial.h>

#include <DFPlayer_Mini_Mp3.h>
#define PIR_A D3

#define PIR_B D4

#tdefine led LED_BUILTIN

char ssid[] = "AP";

char pass[] = "Science_Fair";
SoftwareSerial DFPlayer_Mini(D1, D2);
WiFiClient client;

IPAddress server(10, 241, 241, 27);
IPAddress ip(10, 241, 241, 28);
IPAddress gateway(10, 241, 241, 254);
IPAddress subnet(255, 255, 255, 0);

void setup()

{
pinMode(PIR_A, INPUT);
pinMode(PIR_B, INPUT);
pinMode(led, OUTPUT);
DFPlayer_Mini.begin(9600);
mp3_set_serial(DFPlayer_Mini);
mp3_set_volume(39);
WiFi.mode(WIFI_STA);
WiFi.config(ip, gateway, subnet);
WiFi.begin(ssid, pass);
while (WiFi.status() != WL_CONNECTED)
{

}
Serial.begin(9600);

delay(100);

}

void loop()

int i;

unsigned long time = ©O;

int PIR_A_VAL = digitalRead(PIR_A);

int PIR_B_VAL = digitalRead(PIR_B);

client.connect(server, 80);

client.setTimeout(100);

String warnStatus =
client.readStringUntil('e');

if (PIR_A_VAL == HIGH)

while (1)

{
time += 1;
delay(1);
if (time >= 1000)
{

Serial.println("OFD");
for (i = @; i < 35; i++)

delay(109);
yield();

}

break;

else if (PIR_B VAL == HIGH)
{
if (time == 1)
{
client.print("LRe");
for (i = @; i < 35; i++)

{
delay(100);
yield();
}
break;
}
break;
}
PIR B VAL = digitalRead(PIR_B);
yield();
}
}
else if (PIR_B_VAL == HIGH)
{
Serial.println("B Triggered");
for (i = @; 1 < 35; i++)
{
delay(100);
yield();
}
else if (warnStatus == "WARN A")
{

mp3_play();

Serial.println("OFL");
// client.stop();




> Python #3847

import serial
import time
from moviepy.editor import VideoFileClip
import cv2
import os
import glob
import threading
import shutil
import queue
import logging
port = "COM8"
baud = 9600
ser = serial.Serial(port, baud)
vid_count_I =1
vid_count_II = 1
cascPath = "haarcascade_frontalface_default.xml"
faceCascade_1 = cv2.CascadeClassifier(cascPath)
faceCascade_2 = cv2.CascadeClassifier(cascPath)
detect_run = False
logging.basicConfig(level = logging.INFO,
format = "%(message)s",
datefmt = "%Y-%m-%d
%H:IM"
handlers =
[logging.FileHandler("logging.log", "w",
cap_1l =
cv2.VideoCapture("rtsp://admin:Aa@123456@10.241.241.
23")

"utf-8")])

cap_2 =
cv2.VideoCapture("rtsp://admin:Aa@123456@10.241.241.
24")

w = cap_l.get(cv2.CAP_PROP_FRAME_WIDTH)

fourcc = cv2.VideoWriter_fourcc(*'XVID')

out_1 = cv2.VideoWriter(str("./Original Video/A_CAM-

"+ time.strftime("%Y%mkid-%H%M%S-",
time.localtime()) + str(vid_count_I) +
fourcc, 20.0, (320, 1890))

vid_count_I += 1

out_2 = cv2.VideoWriter(str("./Original Video/B_CAM-
"+ time.strftime("%Y%mikid-%H%EM%S-" ,
time.localtime()) + str(vid_count_I) +
fourcc, 20.0, (320, 1890))

vid_count_II +=1
ret_1, frame_1l =
ret_2, frame_2 =

t.avi"),

".avi"),

cap_1.read()
cap_2.read()

frames_1 = queue.Queue()
frames_2 = queue.Queue()
people_1 = ©

people_2 = 0

all_times = 0
triggered_1 = 0
triggered_2 = 0
pause_times = 0

ignore_times = @

def read_1():
global ret_1
global frames_1
global out_1
while True:
if detect_run == True:
time.sleep(2)
else:
ret_1, frame_1 =
frame_1 =

cap_1.read()
cv2.resize(frame_1, dsize
= (320, 180))

frames_1.put(frame_1)

break

def read_2():
global ret_2
global frames_2
global out_2
while True:
if detect_run == True:
time.sleep(2)
else:
ret_2, frame_2 = cap_2.read()

frame_2 = cv2.resize(frame_2,

dsize = (320, 180))
frames_2.put(frame_2)
out_2.write(frame_2)

if cv2.waitKey(1) & OxFF ==
ord('q'):

break

def detect_1():
global people_1
while True:
if detect_run True:
time.sleep(2)
else:

if not frames_1l.empty():
frame_1 = frames_1.get()
grey_1 =
cv2.cvtColor(frame_1, cv2.COLOR_BGR2GRAY)
faces_1 =
faceCascade_1.detectMultiScale(
grey_1,
scaleFactor = 1.1,
minNeighbors = 5,
minSize = (30, 390))
for (x_1, y_1, w_1, h_1)
in faces_1:

cv2.rectangle(frame_1, (x_1, w_1), (x_1 +
w_1l, y 1+ h_1), (0, 255, 9), 2)
people_1 = len(faces_1)
if cv2.waitKey(1) & OxFF ==
ord('q'):
break

def detect_2():
global people_2
while True:
if detect_run == True:
time.sleep(2)
else:
if not frames_2.empty():

frame_2 = frames_2.get()
grey_2 =
cv2.cvtColor(frame_2, cv2.COLOR_BGR2GRAY)
faces_2 =
faceCascade_2.detectMultiScale(
grey_2,
scaleFactor = 1.1,
minNeighbors = 5,
minSize = (30, 30))

for (x_2, y_2, w 2, h_2)
in faces_2:

cv2.rectangle(frame_2, (x_2, w_2), (x_2 +
w_2, y 2 + h_2), (0, 255, @), 2)
people_2 = len(faces_2)
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break

thread_1 = threading.Thread(target = read_1)
thread_2 = threading.Thread(target = read_2)
thread_3 = threading.Thread(target = detect_1)
thread_4 = threading.Thread(target = detect_2)

thread_1.start()
thread_2.start()
thread_3.start()
thread_4.start()
print("Started threads")
def left_run():
global detect_run
global vid_count_I
global vid_count_II
global fourcc
global out_1
global out_2
detect_run = True
print("Detect Running! (left)")
dir_name = "./Original Video/"
files = os.listdir(dir_name)
for item in files:
if item.startswith("B"):
os.remove(os.path.join(dir_name,
item))
list_of_files =
Video/*")
latest_file =
os.path.getctime)
capture_vid = VideoFileClip(latest_file)
vid_len = capture_vid.duration
cut_start = vid_len - 5
edited_vid = capture_vid.subclip(cut_start,
vid_len)
file to_move = "D:/&(EHL/FHE/ 15
/Back_End/video_capture/" +
latest_file[17:1len(latest_file)]
edited_vid.write_videofile(file_to_move, codec
= "libx264")
del capture_vid
shutil.rmtree("D:/&EH/FIE/FEEE
/Back_End/Original Video/")
os.mkdir("D:/EEDL/ e/
/Back_End/Original Video/")
out_1 = cv2.VideoWriter(str("./Original
Video/A_CAM-" + time.strftime("%Y%m%d-%H%M%S-",
time.localtime()) + str(vid_count_I) + str(".avi")),
fourcc, 20.0, (320, 1890))
vid_count_I +=1
out_2 = cv2.VideoWriter(str("./Original
Video/B_CAM-" + time.strftime("%Y%m%d-%H%M%S-",
time.localtime()) + str(vid_count_I) + str(".avi")),
fourcc, 20.0, (320, 180))
vid_count_II += 1
detect_run = False
def right_run():
global detect_run
global vid_count_I
global vid_count_II
global fourcc
global out_1
global out_2
detect_run = True
print("Detect Running! (right)")
dir_name = "./Original Video/"
files = os.listdir(dir_name)
for item in files:
if item.startswith("A"):
os.remove(os.path.join(dir_name,

glob.glob("./Original

max(list_of_files, key =

item))
list_of_files =
Video/*")

glob.glob("./Original

latest_file =
os.path.getctime)

capture_vid = VideoFileClip(latest_file)

vid_len = capture_vid.duration

cut_start = vid_len - 5

edited_vid =
capture_vid.subclip(cut_start, vid_len)

file_to_move = "D:/E{EHE/FE/fEHE
/Back_End/video_capture/" +
latest_file[17:1en(latest_file)]

edited_vid.write_videofile(file_to_move,
codec = "libx264")

del capture_vid

shutil.rmtree("D: /& B/ FIE/fZ18
/Back_End/Original Video/")

os.mkdir("D:/EEDL/ TR/
/Back_End/Original Video/")

out_1 = cv2.VideoWriter(str("./Original
Video/A _CAM-" + time.strftime("%Y%mokd-%H%M%S-" ,
time.localtime()) + str(vid_count_I) +
str(".avi")), fourcc, 20.0, (320, 180))

vid_count_I += 1

out_2 = cv2.VideoWriter(str("./Original
Video/B_CAM-" + time.strftime("%Y%m¥%d-%H%M%S-",
time.localtime()) + str(vid_count_I) +
str(".avi")), fourcc, 20.0, (320, 189))

vid_count_II += 1

detect_run = False

max(list_of files, key =

try:

latest_file =
os.path.getctime)

capture_vid = VideoFileClip(latest_file)

vid_len = capture_vid.duration

cut_start = vid_len - 5

edited_vid =
capture_vid.subclip(cut_start, vid_len)

file_to_move = "D:/&EHL/FHE/ 205
/Back_End/video_capture/" +
latest_file[17:1len(latest_file)]

edited_vid.write_videofile(file_to_move,
codec = "libx264")

del capture_vid

shutil.rmtree("D:/&EBH/FiE/fEXHE
/Back_End/Original Video/")

os.mkdir("D:/EEDL/FHE/ =S
/Back_End/Original Video/")

out_1 = cv2.VideoWriter(str("./Original
Video/A_CAM-" + time.strftime("%Y%m%d-%H%M%S-",
time.localtime()) + str(vid_count_I) +
str(".avi")), fourcc, 20.0, (320, 180))

vid_count_I += 1

out_2 = cv2.VideoWriter(str("./Original
Video/B_CAM-" + time.strftime("%Y%mo%d-%H%M%S-",
time.localtime()) + str(vid_count_I) +
str(".avi")), fourcc, 20.0, (320, 180))

vid_count_II += 1

detect_run = False

max(list_of_files, key =

try:
while True:
while ser.in_waiting and
cap_1.isOpened() and cap_2.isOpened():

if ret_1 == True and ret_2 ==
True:
if cv2.waitKey(1) & OxFF
== ord('q"'):
break
dr = ser.readline()
dt = dr.decode()
if dt == "LR\r\n":
all_times += 1
if people_1 ==
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triggered_1 += 1

ser.write("WARN
Be")

logging.info("Time:
"+ time.strftime("%Y-%m-%d %H:%M:%S",
time.localtime()))

logging.info("Event: Device Triggered")

logging.info(str(people_1) +
Of Device")

People In Front

logging.info("All

Times: + all_times)
logging.info("Left
+ triggered_1)
logging.info("Right
+ triggered_2)
logging.info("Pause

Triggered Times:

Triggered Times:

Times: + pause_times)
out_l.release()
out_2.release()
left_run()
continue
else:
pause_times += 1
logging.info("Time:
" + time.strftime("%Y-%m-%d %H:%M:%S",
time.localtime()))

logging.info("Event: Device Paused
Triggering")

logging.info(str(people_1) + "
Of Device")

People In Front

logging.info("All

Times: + all _times)
logging.info("Left
+ triggered_1)

logging.info("Right Triggered

Triggered Times:

Times: " + triggered_2)
logging.info("Pause
Times: " + pause_times)
elif dt == "RR\r\n":
all_times += 1
if people_2 ==
triggered_2 += 1
ser.write("WARN
Ae")

logging.info("Time:
"+ time.strftime("%Y-%m-%d %H:%M:%S",
time.localtime()))

logging.info("Event: Device Triggered")

logging.info(str(people_1) +
Of Device")

People In Front

logging.info("All

Times: + all_times)
logging.info("Left
+ triggered_1)
logging.info("Right
+ triggered_2)
logging.info("Pause

Triggered Times:

Triggered Times:

Times: + pause_times)
out_1l.release()
out_2.release()
right_run()
continue

else:

pause_times += 1
logging.info("Time:

"+ time.strftime("%Y-%m-%d %H:%M:%S",

time.localtime()))

logging.info("Event: Device Paused
Triggering")

logging.info(str(people_1) + "
Front Of Device")

People In

logging.info("All Times: + all_times)

logging.info("Left Triggered Times: " +
triggered_1)

logging.info("Right Triggered Times: " +
triggered_2)

logging.info("Pause Times: "
pause_times)

+

else:
print("Cound not
recognise data, please make sure if you've made
a typo")
except KeyboardInterrupt:
print("KeyboardInterrupt")
ser.close()
cap_1l.release()
cap_2.release()
out_l.release()
out_2.release()
cv2.destroyAllWindows()
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