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Good website for learning deep
learning techniques
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COVID-19: Face Mask ' 2y
Detector with OpenCV, ’
Keras/TensorFlow, and

Deep Learning

by Adrian Rosebrock on May 4, 2020

In this tutorial, you will learn how to train a COVID-19 face mask detector with

OpenCV, Keras/TensorFlow, and Deep Learning.

Last month, | authored a blog post on detecting COVID-19 in X-ray images using

deep learning.
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https://www.pyimagesearch.com/2020/05/04/covid-19-face-mask-detector-with-opencv-keras-tensorflow-and-deep-learning/
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1. TechStack/framework used

e OpenCV
e (Caffe-based face detector

e Keras

e TensorFlow

e MobileNetV?2




MobileNet v1
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MobileNet V2

T—BEIHEERER MobileNetV2 #8851 -

MobileNetV2 £ MobileNetV1 BVERE IE1F 5 28ZRVIEH + i
1;%;3?“*25-. RESRIRITAYBMNEERE - B0 %8 *ELA/EU*[ =

MoblleNetVZ {EA3 TensorFlow-Slim B8 3RERY—E8 3 M
i - EEFE O LITE Colaboratory HRIZEJIESR MobileNetV2 o

FR3H3UE : https://kknews.cc/tech/nekyn68.htmll



https://kknews.cc/tech/nekyn68.html

MobileNetV2 building block
~ Transtormation

MobileNetv2Z2#E

o AEERIERES - M%Eﬁﬁﬂ
HychEE A\ Bl s T RS - M
Bz 5 RANE BRFR TR
=2l B BRR SR S IR
BE7] - mRfk - BBV EGE
—i% - RBEREIRREFRIIERSE
BRREERE -

FRIHALL
https://kknews.cc/tech/nekyn68.
html

MobileNetV2 HIZEEIE - ERBU FFAnSESEREEEN -


https://kknews.cc/tech/nekyn68.html

MobileNet v2EV{EEL

V2 EEE—{CHY MobileNet 1BEt BT EEERI ?

{REEME - MobileNetV2 1 RBY S EF BN - EIRTHEHY
HEEEEZEFIR

Y562 - BRIFTRENEA 5 S operations BVEIE - HRFEE
2R 70% BISE - 7 Google Plxel % Y851 3=A V2 E: e
MobileNetV1 & 30% ZI 40% G REEEIRE SRVEREE -

ER3#BUE © https://kknews.cc/tech/nekyn68.htmll



https://kknews.cc/tech/nekyn68.html

- Features

Our face mask detector didn't use any morphed masked images dataset. The model is
accurate, and since we used the MobileNetV2 architecture, it's also computationally

efficient and thus making it easier to deploy the model to embedded systems (Raspberry
P, Google Coral, etc.).

This system can therefore be used in real-time applications which require face-mask
detection for safety purposes due to the outbreak of Covid-19. This project can be
integrated with embedded systems for application in airports, railway stations, offices,
schools, and public places to ensure that public safety guidelines are followed.

I#FMobileNetV222#8 - TJERETE Raspberry Pi, Google CoralFB AN R L
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. Dataset

The dataset used can be downloaded here - Click to Download
This dataset consists of 3835 images belonging to two classes:

e with_mask: 1916 images

e without_mask: 1919 images

The images used were real images of faces wearing masks. The images were collected
from the following sources:

* Bing Search API (See Python script)
» Kaggle datasets
* RMFD dataset (See here)



#" Installation

1. Clone the repo

¢ git clone https://github.com/chandrikadeb7/Face-Mask-Detection.git

2. Change your directory to the cloned repo and create a Python virtual environment
named 'test’

4 mkvirtualenv test

3. Now, run the following command in your Terminal/Command Prompt to install the
libraries required

$ pip2 install -r requirements.txt
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1. git hub N H[RIGTE
https://github.com/chandrikadeb?7/Face-Mask-Detection

EZBREINTE c\python\maskBEx T
2. ¥JFdanaconda prompt

python.exe -m pip install —upgrade pip (5 piptaH)

conda create -n mask (ElZE—1EEEIRIR mask)
conda activate mask (B ENEHIRIR)

cd c:\python\mask\

pip3 install -r requirements.txt (ZEE A projectFTEEH)
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tensorflow>=1.15.2
keras==2.3.1
imutils==0.5.3
numpy==1.18.2
opencv-python==4.2.0.%*
matplotlib==3.2.1
argparse==1.1
scipy==1.4.1
scikit-learn==0.23.1
pillow==7.2.0
streamlit==0.65.2

r

b
)= O WO oUW N



. Working

1. Open terminal. Go into the cloned project directory and type the following

command:

% python3 train_mask _detector.py --dataset dataset

2. To detect face masks in an image type the following command:

% python3 detect mask image.py --image images/picl.jpeg

3. To detect face masks in real-time video streams type the following command:

% python3 detect mask video.py



{Zo#1

ﬂ%EQTenSO rfIOWH&ZE(E%_Fﬁi@i) tensorflow==2.5.0
keras==2.4.3
imutils==0.5.4
numpy==1.19.5
opencv-python>=4.2.0.32
matplotlib==3.4.1
argparse==1.4.90

o BX tensorflow==2.5.0

scipy==1.6.2
scikit-learn==0.24.1
pillow>=8.3.2
streamlit==0.79.0
onnx==1.10.1
tf2onnx==1.9.3




ﬂF#EJtram mask_detector.py

from tensorflow.keras.preprocessing.image import load_img
from tensorflow.keras.utils import to_categorical
from sklearn.preprocessing import LabelBinarizer

E LL from sklearn.model_selection import train_test_split
L from sklearn.metrics import classification_report

|9 E 11- from imutils import paths

/ import matplotlib.pyplot as plt

import numpy as np
import argparse

import os
i ap = argparse ArgumentParser
"' ap.add_argument( required=True

help ir

ap.add argument - type=str, default="

I help ) B :
— > de'Fault

help="

BN EEllRESE e

INIT_LR le-4
EPOCHS 20
BS 32

print(" e

imagePaths list(paths.list_images(args[”
data

labels

for imagePath in imagePaths

label = imagePath.split(os.path.sep)]

image = load_img(imagePath, target_size=(224
image = img_to_array(image
image = preprocess_input(image




7’ Results

Our model gave 93% accuracy for Face Mask Detection after training via
tensorflow-gpu==2.0.0

[INFO] evaluating network...
precision recall fl-score support

with_mask . . . 383
ithout _mask : . . AB4

accuracy 767
macro avg . . -7
eighted avg : . 767

[INFO] saving mask detector model...
dict_keys(|'loss', 'accuracy', 'val_loss', 'val_accuracy'l)




We got the following accuracy/loss training curve plot

Loss/Accuracy
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plt.style.use("ggplot™)

plt.figure()

plt.plot(np.arange(@, N), H.history["loss"], label="train loss”
hlt.plot(np.arange(®, N), H.history["val loss"], label="val

plt.plot(np.arange(®, N), H.history["accuracy”], label="train acc”

. ._.pl'Dt(rlL ar‘aﬂgE(ﬁ ”)I H.hiStDr'}f[“":.-"._:'4-__'5’:':”]J labEl:"-__.-':_:]l_-_:l'::Z:”) 1'%EQ-E~
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plt.xlabel("E #")
nlt ccuracy™)

p _.1EFEHd(lUL— ower left™)

P _.saveflg(drgq[ 'plot™])
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precision recall f1-score support

with mask
without mask

accuracy
macro avg
welghted avg
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B5:
HlF—RECHIOERER - ilftimagesBER T

python detect_mask_image.py —image images/xxx.jpeg
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python detect_mask_image.py —image images/pic4.png
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Exercise#2

IZCEIFREVZRES - :€202R-> 5K EAZEHR AN *acc & loss

{Z2R train_mask_detector.py

2T
38 # initialize the initial learning rate, number of epochs to train for,
39 # and batch size

40 IHIT_LR = le-4 a E :
41 EPOCHS = 20 Eﬁmmjlﬁi‘lﬂfﬁ
B 05 = 3 ={Zk?

python train_mask_detector.py --dataset dataset
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Exercise#3 18NNBE2HEIERE H (If0E)

IENARBCHOEERH - NftdatasetE T

L. with_mask 2020/12/16 T4 .. BEZH% BOEHE =
| without_mask 2020/12/16 T4 .. BEERR H’QH_

TR A

Python train_mask_detector.py —dataset dataset



Exercise#4 Eifwebcam B &N 1=
AZNEETRE

2K
Ei#EIwebcamPiB[1EZiET\
ZiEETRARE
{228 Mask & No maskHVEER N =
{E Mask & No maskAIEETNEEEE
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Exercise#4 (B8Z) _
BIFwebcamB&N¥faE L = {ZNETRNE
2K
B EwebcamPfadi[1SFET\
python detect_mask_video.py
ZNEETNT - RRIERE8B LE

118 é for (box, pred) in zip(locs, preds):

119 # unpack the bounding box and predictions

120 (startX, start¥, endX, end¥) = box

121 (mask, withoutMask) = pred

122

123 # determine the class label and color we'll use to draw

124 # the bounding box and text

125 label = "Mask" if mask > withoutMask else "No Mask"

126 color = (0, 255, 0) if label == "Mask" else (0, 0, 255)

127

128 # include the probability in the label

129 label = "{}: {:.2f}%".format (label, max(mask, withoutMask) * 100)
130

131 # display the label and bounding box rectangle on the cutput
132 # frame

133 H cvZ2.putText (frame, label, (startX, starty - 10},

134 cv2.FONT HERSHEY SIMPLEX, 0.45, color, 2)

135 cve.rectangle (frame, (startX, start¥), (endX, end¥), color, 2}
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1. https://github.com/chandrikadeb7/Face-Mask-Detection

2. Mobilenet v21T#8

https://medium.com/ai-academy-taiwan/efficient-cnn-%E4%BB%8B%E7%B4%B9-%E4%BA%8C-
mobilenetv2-7809721t0bc8

3. 83 & mMobileNetV2 : TEEER DA T — B Einst B4R ELL1E
ER3Z#BUE © https://kknews.cc/tech/nekyn68.html
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Congratulations.

You can design your real-time
Mask Detection now !
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