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Overview

e Use Machine Learning for Real Time Tasks

o  Facial Recognition
m ID Facein frame
m ID Mask
o Applications
m Building security camera
m Photo ID




HEE

- Learning
- ML
- Python
- Pytorch
- Hardware

- Algorithms
- Facial Recognition
- Put names to faces

- Saving unknown & masked faces
- Check for mask using CNN




Program Overview

39 # Main Loop
40 def main_loop():
unknown_number
mask_number 1
while True:
# Grab a single frame of video
ret, frame = video_capture.read()

e Combined useful aspects of two codes | T R P

small_frame = cv2.resize(frame, (0, 8), fx=0.25, fy=6.25)

# Convert the image from BGR color (which OpenCV uses) to RGB color (which
face_recognition uses)

o Doorcam L

. . . # Find all the face locations and face encodings in the current frame of the video
O face_locations = face_recognition.face_locations(rgb_small_frame)
aCla ecogl I]_ IOI I face_encodings = face_recognition.face_encodings(rgb_small_frame, face_locations)
# Loop through each detected face and see if it is one we have seen before
# If so, we'll give it a label that we'll draw on top of the video

e Known Face Identification ' e e

# Find all the faces and face encodings in the current frame of video
face_locations = face_recognition.face_locations(rgb_small_frame)

face_encodings = face_recognition.face_encodings(rgb_small_frame,

e Saves Unknown Faces

for face_encoding in face_encoding

* * # See if the face is a match for the known face(s)
. aS en 1 Ca lon matches = face_recognition.compare_faces(known_face_encodings,
face_encoding)

name = "Unknown"

# If matches use the known face with the smallest distance to the
new face
face_distances
face_recognition.face_distance(known_face_encodings, face_encoding)
best_match_index = np.argmin(face_distances)
if matches[best_match_index] and mask Fal
name = known_face_names[best_match_index]
if name "Unknown" and mask False:
image = frame
unknown_number_string = str(unknown_number)
image_name = "unknown" + unknown_number_string + ".jpg"




Convolutional Neural Network (CNN)

General Knowledge Our Program
- Algorithm takes input image and identifies - Two 2D convolutional layers
what it is - Two pooling layers
- Image goes through layers which apply - Three fully-connected layers
filters onto the image - Learning rate 0.001

- 4 epochs and batch size of 4
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https://docs.google.com/file/d/1JNL9IlcngafulbjcdLbJe6WSqh8_J_uW/preview
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REAL TIME FACIAL
RECOGNITION

THE PROJECT

witon Project that ims toidentify who is
the person infront of whatever camera is connected to it inreal
time. The basic person identification part of it works by locatn
landmarks on a person's face and comparing t to the database the
device has on it

However, with many people coming in front of the camera with
masks on, the device had a hard time on identifing who that person
is, 50 machine learing was used to teach the computer what 2 mask
is. Thenit is able to put these people in  separate category for futher

facial

How The Code Works

The Team

https://realtimeml]l.wixsite.com/facial-recognition

Worked with loritns s  Convluinal Newn Netwrk o un il
recognition program on NVIDIA Jetson Nano to identify known, unknown, and
asked indigols

al Recogaition Program
Able to tell who s inthe frame

If unknown save for later identification
Trained to recognize masks and person under it

Potential Use
ID people.

Building Security System
Checking for masks

Scan every frame for faces
Find face landmarks on the detected face and.
Kerate through the saved Known fces 1o matchname o face

1 person is unknown:
‘Save image of person & count number of visits

If a mask s detected:
‘Saves the image with alist o possible people.

Ued  Convoluiona Neural Network (CNN) a3 model 1
identify whether a person is masked or not
et Tre i e,

If the code returns True
Reabime video dl\p]u) shows alist o top 10 people that
e individual

Vo e pmud and saved into  file

If the code retums False
Run through the regular facial recognition

Improvement on the Convolutional Neural Network for higher accuracy
‘Adjust numerical parameters
‘Add and remove layers
Change the loss function

Adjust abilty to read a masked face as a facy
I there is a larger mask (ot tight fting) the code currently does not identify it s
face

Ability (0 read multiple masked faces
“The program s only able to recognize and register one out of all the people in the
frame when someone is wearing a mas}

recogition system for $60 new Nvicia Jetson Nano 2GB and Python. Medium

Facs-recognton. (2020, February 20). PyPL.
Gabanimaskadface-nat: Maskedface-nat s a cataset of human faces with a corectly and incorrac
ey

worn mask basad on the datasat fickr-faces-HQ (FFHO).

Pahinkar, A (2020, August 25). Implementing CNN in PyTorch with custom ataset and transfr laming. Medium.

Trining a cassifr — PyTorch tutorials 1.9.04cu102 documentaton. (2021). PyTa




Conclusion & Future

Results:

- Got a functioning program

- Identify the person in front of the camera
- Saves unknown and masked individuals
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Finished Training

# python3 cnn.
[2000/23223], Loss:
[4000/23223], Loss:
[6000/23223], Loss:
[8000/23223], Loss:
[10000/23223], Loss:
[12000/23223], Loss:
[14000/23223], Loss:
[16000/23223], Loss:
[18000/23223], Loss:
[20000/23223], Loss:
[22000/23223], Loss:
[2000/23223], Loss:
[4000/23223], Loss:
[6000/23223], Loss:
[8000/23223], Loss:
[10000/23223], Loss:
[12000/23223], Loss:
[14000/23223], Loss:
[16000/23223], Loss:
[18000/23223], Loss:
[20000/23223], Loss:
[22000/23223], Loss:
[2000/23223], Loss:
[4000/23223], Loss:
[6000/23223], Loss:
[8000/23223], Loss:
[10000/23223], Loss:
[12000/23223], Loss:
[14000/23223], Loss:
[16000/23223], Loss:
[18000/23223], Loss:
[20000/23223], Loss:
[22000/23223], Loss:
[2000/23223], Loss:
[4000/23223], Loss:
[6000/23223], Loss:
[8000/23223], Loss:
[10000/23223], Loss:
[12000/23223], Loss:
[14000/23223], Loss:
[16000/23223], Loss:
[18000/23223], Loss:
[20000/23223], Loss:
[22000/23223], Loss:

py
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cooooe®

Improvement:

- CNN
- Adjust ability to read a masked face
- Ability to read multiple masked faces

Potential Use:

- Security camera
- Ensure people are wearing masks before
entrance
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Thank You!
Any Questions?



