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Project
Definition

Designing a smart device that
allows or disallowed people to get

access through the door based on
their face and body temperature.
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To Protect human beings.

To Minimize infection of* COVID 19”
Corona virus.

» To Organize people entrance through
the door.

To Do temperature quick check up.

To be able to use this smart device at
every assembly places.
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»» To Allow entry of the person based on his/her recognized
face and body temperature .

Proj ect % To Recognize the face, capture the video and process it .

Specifications

¢ To Measure the body temperature using IR sensor.

*

To Display the face matching percentage




% Economic.

Design
Constraints

&Engineering Safety.
Standard

,&“vﬁ Social,Culture.




BUILDING ENTRY POINT
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Planning

«» We ordered most of the
components from the online
market.

** We were able to borrow some
components from the
university

» We were able to test and
measure the components at
PMU labs.




Previous

Project
Summary

Temperature Yes Yes
sensor

Way of Through  Through
measuring forehead human

temperature body
Camera Yes N\A
Screen Yes Yes

Monitor

Yes Yes Yes

Through  Through  Through
forehead human human

body body
Yes Yes Yes
Yes Yes Yes



« Computer vision based image processing for
face recognition, thermal screening using
temperature sensor, door locking system
Implementation.

+» To study face detection and recognition
algorithm applicable in real-time processing.

+¢ To prepare the processor OS.
¢ To simulate the face recognition algorithm.

*» Implement the face recognition algorithm in the
Processor.




Face Recognition Face recognition

systems can operate
basically in two
modes:

*» Verification a facial
Image.

+» ldentification or facial
recognition.




Difference
between Face
detection
and Face

recognition

Face Detection: Is finding the location
and size of faces.

Face Recognition: is resized and corpped
the image then converted to gray scale.

Local Binary Pattern detarepo si :(PBL)
yb egami na fo slexip eht slebal hcihw
hcae fo doohrobhgien eht gnidlohserht
yranib a sa tluser eht sredisnoc dna lexip
rebmun



Datasets

Flow Chart

Input Video

Face Detector

Save Face ROI

Crop Face




A Face Recognition Flowchart

Face recognition flowchart

Begin Image
Capture
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Image
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Testing

We wrote programs in python

and we test(extract) the result:

\/

¢ Face Detection program
*» Create Data file.

¢ Initiate and run Face
recognition program.

*» Test Raspberry PI.
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faceCascade = cv2.CascadeClassifier( "haarcascade frontalfaoce default.xml")

video capture = cv2.VideoCapture(@)

img counter = @

while True:
# Capture frame-by-frame
ret, frame = video capture.read()

gray = cv2.cviColor(frame, cv2.COLOR_BGR2GRAY)
k = cv2.waitkey(1)
faces = faceCascade.detectMultiScale(
gray.,
scaleFactor=1.5,
minNeighbors=5,|
minSize=(3@8, 38),
flags=cv2.CASCADE_SCALE_IMAGE

Codes for
programs

Face Detection code

# Draw a rectangle arocund the faces
r (%, ¥y W, h) in faces:
cv2.rectangle(frame, (x, y), (x+tw, y+h), (@, 255, @), 2)

—
-+ -
L

# Display the resulting frame
cv2.imshow( ‘FaceDetection’, frame)

ifT k%256 == 27: #ESC Pressed

e al=

preax
elif k%256 == 32:
# SPACE pressed
img_name = "facedetect _webcam {}.png”.format({img

cv2.imwrite(img name, frame)
arintl "fl wreiFFen!" _ faormatime namah



haar_file = 'hﬂqrr
# path to t

datasets = 'dntusets'

a1d a list of corresponding names al
{imabe labels, names, ld} ([1- [1s 1} @)
for [Jubdlrg, dlrJ, files)} in os.walk(datasets):

s name is the name of the sub_da

names[id] = subdir

subjectpath = os.path.join(datasets, subdir)

for filename in os.listdir( |
path = subjectpath + "/ + filename
label = id
images.append(cv2.imread(path, @})
labels.append(int(label))

id += 1

(width, height) =

rounded _ :ctnnblc{lmb, ptl pt cnlnr‘JI thlckne S5, Iy d}
x1,yl = ptl
x2,y2 = pt2

# Top left

cv2.line(img, (x1 + r, y1), (x1 + r + d, y1), color, thickness)
cv2.line(img, (%1, y1 + r}, (x1, y1 + r + d), color, thickness)
cv2.ellipse(img, (x1 + r, y¥1 + r), (r, r), 188, @, 98, color, thickness)




Jouthor: Toshiba

AF ar ar

ing: utft-8

&r ar ar

Created on Mon Nov 38 12:88:2¢

@outhor: hmewada

&r ar ar

#
#
#
#
3
#
5

ub_data "Faisal "

path = os.path.join(datasets, sub_data)
if not os.path.isdir(path):
os.mkdir(path)

# defining the

(width, height)

face_cascade = cv2.CascadeClassifier(haar_file)
webcam = cv2.VideoCapture(@)
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Face Matching Percentage
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Thermal Screening

ool Torge Dstocton 04-10-2020 21:14:02

Measuring the body
temperature
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IR SENSOR
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HERSHEY_PLAIN, 1.5, (65,65, 255), 2)

ode to run the MLX90614 Infrared Thermal Sensor
import the package "Adafruit Blinka'
“import the package “adafruit- circuitpython +mX90614/"
le 12¢ on_ the pi https: //pimyltfeu?ucom/raspberry pi-i2¢/
Wi

i "W i |m

Combined
code ( face

recognition &
body
temperature)




Result of Program
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Door Mechanism

Normal body
s g Secure door entry




Required conditions for
opening the door

“*Being recognized
from the camera

“»Body temperature
should be <=37.5




Circuit for
controlling DC
Motors with

Raspberry Pi
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Do Comapyx]
import

1
RPi.GPIO
2 fr & P10
3 Om time import sieep
4 = "".;Y'_l, .‘\,,' H\o -
5 MotorlA - 24 O Driver Inputs
5 MotorlB = 23
g MotorlE = 25
AR p— Code for
10 GPIO.setmode(GPIO.BCM) « 710 Novbher g :
11 GPIO.setup(MotorlA,GPIO.OUT) + A1 nios ar Duioat :
12 GPIO.setup(MotorlB,GPIO.OUT)
Bl e | controlling
i 14 0
. 15 def loop(): .
16 ¢ Going forwards ( :
MotorlA,GPIO.HIGH) t h D
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Project Management & Team Work

Task

Search &
acquire
components

Design &
Implement
Subsystem 1

Design &
Implement
Subsystem 2

Design &
Implement
Subsystem 3

Testing

Write Reports
&
Presentations

Bader

20%

35%

20%

10%

20%

20%

Saleh

20%

35%

15%

10%

20%

20%

Fahad

20%

10%

40%

15%

20%

20%

Hemaid

20%

10%

15%

35%

20%

20%

Rayan

20%

10%

10%

30%

20%

20%



Project Management & Team Work

Learning a new
1 language (Python)

Losing all the information
2 in the Raspberry Pi

We learn this new
language

We were able in getting
back all the information
In 24 hours

We were able to solve
this problem and finish
the project

We were able to
overcome this obstacle



New Skills Acquired and Applied

¢ Learning a new language (Python)
* Implementing Troubleshooting

¢ Dealing with time pressure



Components Conditions

Description

Quantity

Raspberry P14 Micro controller

04 GB Memory card

MLX90614

HDMI based LCD display (10x2)

Comectmg wires package

== H L = o | - ==

PI Camera

1
1
1
1
1
1

ALL
RECEIVED




Budget Estimate »
> 72D
No. Description Quantity | Unit Cost (SR) | Total Cost (SK)
| | Raspberry P14 Micro controller 1 343 343
2 | 64 GB Memory card 1 120 120
3| MLX80614 1 44 44
4 | HDMI based LCD display (16x2) 1 48 48
5 | Comnecting wires package 1 45 43
0 | PICamera 1 100 100
Final Cost(SK)
7 SR
15% VAT

813 5K
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Final Presentation Video

 https://www.youtube.com/watch?v=BtTZ0pdolNw



https://www.youtube.com/watch?v=BtTZ0pdo1Nw
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