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Intelligent security control system

TH CRETA FlALSE - GRS E B
#

25 D0952564 ~ D0952253 ~ D0952581 ~ D0988323
Bk fr @ B X7

W LR W E RS R RIE

EEN T 3

BuaBiE -F-L-BER $- 84




ABRF L AR P NGRSO A DL R BB X AETH R
AR T R et T e R AR PR P e

% HF LA hEREF IR F R RISTEE > T iRRE RRE
PR B G R R A K g R RN E BT AT RIS
HETE G P AP R E L AR F R (T dogt - KT L S T A
VIR AR AT O T R K 8 N B ik R EAR o

Foobo gt kg TR E Il IR AE G P X B R g EaR 2 4
oo TR AFe AL Ao X ko ,g@r.ﬂzp u;ﬁd A g B b oinie fRPid Sl
FEFDAL o KA E G ATPF EGEFRF > € AT NY SRIT ER
P2 FRER BBy TN ELBET IS TR R F R
MR A s ARABRATY Y o g e B A A BT

Bl DD = A

MaE: @ AMHEC BRI AWM S B RC PROR S TRES

1 #P X EEA4p2 ePaper (2023 # )



TEZ I kA

Abstract

The main purpose of this independent study is to identify the joints and postures
of the human body, and determine whether the detected person makes a movement over
the wall to trigger an alarm to achieve the purpose of security control.

Users can use external lenses and place them in the place that needs to be detected,
and adjust the height and slope of the wall that triggers the alarm according to their
needs, the system can detect whether the waist node exceeds the detection line to
determine whether the character in the picture is moving over the wall, so as to avoid
pedestrians passing in front of the wall and people who accidentally squat under the
wall to pick up things or tie their shoes by mistake.

In addition, the system will detect and calculate the number of people appearing
in the screen and the number of people who trigger the alarm in real time, and display
it on the screen to inform the user, and the user can quickly identify the person who
triggered the alarm through the red frame on the character. Every time someone triggers
a danger alarm, the system will create a file in the computer to save the screen when the
alarm 1s triggered as a photo, and name the folder with the time and date at that time,
so that users can easily and quickly find the detection record in the future. In this
independent study, this system has been able to accurately detect the human body and

achieve the above functions.

Keyword : Mannequin detection, human joint point capture, wall detection, real-

time monitoring
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model = hub.load('https://tfhub.dev/google/movenet/multipose/1lightning/1"')
movenet = model.signatures['serving_default']
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model = hub.load('C:\\Users\\User\\PycharmProjects\\pythonProject\\model")
movenet = model.signatures['serving_default']
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cap = cv2.VideoCapture('C:\\Users\\User\\Desktop\\database\\01.mp4"')
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cap = cv2.VideoCapture(0)
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# Resize image

img = frame.copy()

img = tf.image.resize_with_pad(tf.expand_dims(img, axis=0), 384, 640)

input_img = tf.cast(img, dtype=tf.int32)
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# Detection section
results = movenet(input_img)
keypoints_with_scores = results['ouvtput_0']l.numpy()[:, :, :51].reshape((6, 17, 3))
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hip_x[i] = keypoints_with_scores[i][12][1] * width
hip_y[i] keypoints_with_scores[i][12]1[0] * height
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|people_now = people_now + 1 # f;i_'f:‘%f|

Wi %50 44k

for i in range(0, 6):
# MEFEO. 4 FH A"
if keypoints_with_scores[i][12][2] > confidence_scores and keypoints_with_scores[i][6][2] > confidence_scores:
hip_x[i] = keypoints_with_scores[i][12][1] * width
hip_y[i] = keypoints_with_scores[i][12][8] * height
hip_accuracy[i] = keypoints_with_scores[i][12][2]
hip[i] = [hip_x[i], hip_y[i]]
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# y=ax+b - T
def calculate yt(a b, c, d):
a = np.array(a)
b = np.array(h)
c = np.array(c)
d = np.array(d)
b = -b
d = -d # StEyY(x)f
Slope = (0 - ) / (o - ap| | et noar ) e e, v e )
number_b = b - slope * a if hip_y[il < -tmp_y[il:
return slope, number_b number_total = number_total + 1 #
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# FCHL SR EEE A S A, U, accuracy (FEAEFEEIEES)
for p in range(i, 0, -1):
print('p=', p, ',i=', i)
if int(hip_x[p - 1] - 5) < int(hip_x[i]l) < int(hip_x[p - 11 + 5):
hip_x[i] = ©
hip_y[i] = 0
hip_accuracy[i]
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® cv2.rectangle (img, =+ A&, + TR, S, BEAE)

tmp_min_x = 1000
tmp_max_x = 0
tmp_min_y = ©
tmp_max_y = 1000
for t in range(®, 17):
if keypoints_with_scores[i][t]1[2] > confidence_scores:
if keypoints_with_scores[i][t][8] * height < tmp_max_y:
tmp_max_y = keypoints_with_scores[i][t][0] * height
if Keypoints_with_scores[i][t][@] * height > tmp_min_y:
tmp_min_y = keypoints_with_scores[i][t][®] * height
if Keypoints_with_scores[i][t][1] * width > tmp_max_x:
tmp_max_x = keypoints_with_scores[i][t][1] * width
if keypoints_with_scores[i][t][1] * width < tmp_min_x:

tmp_min_x = keypoints_with_scores[i][t][1] * width

Bl 2 3Rk < B &

cv2.rectangle(frame, (int(min_x) - 10, int(min_y) - 20), (int(max_x) + 10, int(max_y) + 20),
(36, 28, 237), 3)
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out = cv2.VideoWriter('output.mp4', fourcc, 20.0, (width, height)) # =707
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out.write(frame)

cv2.imshow('Movenet_Multipose', frame)
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#
j =1 -
while 1:
images = f'danger_images' + str(j)
if not os.path.exists(images):
os.makedirs(images)
break
else:
j=j+1 danger_images1 danger_images2
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if number_total > 0:
stage_danger()
localtime = time.localtime()
result = time.strftime("%y-%m-%d_%I-%M-%S", localtime)
fileNameTemp = ".//" + str(images) + "//" + result + ".jpg"
filename = fileNameTemp

cv2.imwrite(filename, frame)
else:

stage_safety() 22'1 2‘1 9_09‘53'22
S A W= t- £ EmY o

Ze 41
® STAGE: Zkfi# 7 4 5% 2% 2 (SAFE)~ g4 % * (DANGER)
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