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ABSTRACT

Traffic Sign Prediction is crucial in the development of Intelligent Vehicles.To foster savvy
vehicles for street security, it is important to know and know the indications of the street. The
calculation is the old procurement of LeNet-5 CNN. The method was presented utilizing
Gabor's presentation, trailed by the standard revolution later the reconciliation of parts. The
best strategy to use here is the Adams technique. Shade and Saturation The worth of shading
mirrors the attributes of speed discovery and low light. The street recognizable proof procedure
is being tried with the assistance of German Vehicle ldentification. This project has a Ul
framework designed using HTML, CSS and both the model, framework are deployed using
Flask. The Ul framework takes required inputs to predict the water quality and passes the
inputs to machine learning model and predicted output is displayed on the page
Firstly, Traffic Signs are effectively detected based on the shape features.
Secondly, the model is considerably improved on the basis of the classic Sequential Model.
Finally, the Traffic Sign Prediction and recognition experiments are conducted based on
the German Traffic Sign Recognition Benchmark. Experimental results show that the accurate

recognition rate of traffic signs reaches 97.49%.
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1.Introduction:

1.1.What is Machine Learning?
Definition-
A computer program is said to learn from experience E with respect to some class of tasks
T and performance measure P, if its performance at tasks in T, as measured by P, improves
with experience E. ~ Tom M. Mitchell.
Machine learning (ML) is rapidly changing the world, from diverse types of applications and
research pursued in industry and academia. Machine learning is affecting every part of our daily
lives. From voice assistants using NLP and machine learning to make appointments, check our
calendar and play music, to programmatic advertisements — that are so accurate that they can

predict what we will need before we even think of it.

Image classification
Classification
Machine translation
Supervised learning
Stock prediction
Regression

Image masking

PCA
Dimension reduction
t-SNE(more for visualization)

ML K-mean
ML/DL
Clustering GMMs

HMMs
Unsupervised learning
Mutual information MINE/DIM
Representation learning Disentanglement VAE
DL Information bottleneck

GANs
Generative models
VAE

Fig-1-Structure of ML/DL



1.2. What is Deep Learning?

Deep learning is a subset of machine learning in which layered neural networks, combined
with high computing power and large datasets, can create powerful machine learning

models.

Machine Learning

G — &y — 535 —

Input Feature extraction Classification Output

Deep Learning

& - 737 - Il

Input Feature extraction + Classification Qutput

Fig-2
Why do we prefer Python to implement Machine Learning Algorithms?
Python is a popular and general-purpose programming language. We can write machine
learning algorithms using Python, and it works well. The reason why Python is so popular

among data scientists is that Python has a diverse variety of modules and libraries already

implemented that make our life more comfortable.

Some exciting Python libraries which make implementation easy:

1. Numpy: It is a math library to work with n-dimensional arrays in Python. It enables us to

do computations effectively and efficiently.



2. Matplotlib: It is a trendy plotting package that provides 2D plotting as well as 3D plotting.
3. Scikit-learn: It has most of classification, regression and clustering algorithms.
4. OpenCyv- It is a python library in which it manipulates the image process.it is converted

from numpy arrays and it can easily integrates with numpy such as scipy and matplotlib

1.3. Advantages of Machine Learning:

1. Easily identifies Trends and Patterns:-

Machine Learning can review large volumes of data and discover specific trends and patterns that
would not be apparent to humans. For instance, for an e-commerce website like Amazon, it serves
to understand the browsing behaviours and purchase histories of its users to help cater to the right
products, deals, and reminders relevant to them. It uses the results to reveal relevant

advertisements to them.
2. No human intervention needed (automation):-

With ML, you don’t need to babysit your project every step of the way. Since it means giving
machines the ability to learn, it lets them make predictions and also improve the algorithms on their
own. A common example of this is anti-virus software’s; they learn to filter new threats as they are

recognized. ML is also good at recognizing spam.

3. Continuous Improvement:-

As ML algorithms gain experience, they keep improving in accuracy and efficiency. This lets them
make better decisions. Say you need to make a weather forecast model. As the amount of data

you have keeps growing, your algorithms learn to make more accurate predictions faster.

4. Handling multi-dimensional and multi-variety data

Machine Learning algorithms are good at handling data that are multi-dimensional and

multi-variety, and they can do this in dynamic or uncertain environments.



5. Wide Applications

You could be an e-tailer or a healthcare provider and make ML work for you. Where it does apply, it
holds the capability to help deliver a much more personal experience to customers while also

targeting the right customers.

Advantages
No human
intervention
needed
Continuous
Improvement
multi-dimensional
and multi-variety data

Fig-3-advantages of ml

1.4. TASKS TAKEN UP AND PROBLEM DEFINITION

e Learnt the fundamentals of Python, Machine Learning and basics of Deep Learning.

e Basics of Python Programming Language:-
1. NumPy
2. Pandas
3. Basic python syntaxes

e Fundamentals of Machine Learning:-
1. Machine Learning terminology and overview
2. Regression Problems
3. Classification Problems

e Basics of Deep Learning:-

1. Basics of Neural Networks with some examples
1.4.1. Problem Definition:-

Developing an efficient Machine Learning Model which would predict various Traffic Signs.



This process is done in four steps:-

Gathering and exploring the dataset
Building a CNN Model

Training and testing the model

W nh =

4. Deploying the model
2. Literature Survey

[1]Traffic lights and groupings assume a vital part in driving. As of late, different
methodologies have been proposed to resolve this issue, however the exhibition of this
calculation actually should be improved to meet continuous functional necessities. The new
proof in this paper presents a proof and order strategy in view of the Convolution Neural
Network and Machine Vector Machine (CNN-SVM). Thusly, CNC acquainted the YCbCr
shading space with diminish the shading channel to eliminate objects.[2] The SVM classifier
is utilized to arrange things in view of erased things. The review depended on constant
information and video got from an ordinary machine. The consequences of the review show
that our strategy is on normal 98.6% better than the advanced technique by deciding and
ordering the light sign boundaries.

Arranging is finished utilizing the Extreme Learning Machine (ELM) calculation. Framework
execution was evaluated on both the German Motor Vehicle and the Belgian Vehicle
guidelines.[3]The consequences of the review show that everything gives high honesty, and
the blend of the three elements is well correlative, rapidly unmistakable, and reasonable for
appropriate use .[4]Our technique incorporates street signs and lines. In the cognizance
module, the red and blue tones are improved and MSER is performed to further develop the
competitor's street sign region. Bayesian and DtB models are utilized to comprehend street
signs.[5]Street markings were set up and carried out through fixed pipelines. By and large,
this action is assessed by the outcomes acquired to demonstrate the reality of the
opposition without preparing data. [6] Until this point in time, most picture acknowledgment
advances utilize drawbacks as well as the intricacy of pictures. So different analysts are
attempting to work on the calculation and improve it and better.[7] At first, the conventional
standards of the convulsive neural organization are momentarily presented. Many picture
handling programs are being delivered. At long last, our new work to address the intricacies,
scientific difficulties, and afterward the ability issues confronting the Convolution Neural

Network.



[8]We utilize this information to all the more likely distinguish other nation/area street signs
through top to bottom review, utilizing inside and out relocation procedures to execute the
information acquired from cutting edge exercises and an enormous number of street signs in
a given nation/locale.[9] This permits clients to utilize informational indexes previously made
from different districts to assist with characterizing the ideal objective, liberating clients from
the weight of information assortment and distinguishing proof.[10] We propose three
methods for moving preparation, two of which are more exact than top to bottom learning.
This study exhibits that the trading of information between inside and out investigations can
give more trustworthiness in distinguishing street signs than top to bottom street sign
acknowledgment models.[11] The reason for this article is to recognize traffic lights
progressively, ie to recognize the sorts of street signs that show up in the picture entered
during quick handling. To accomplish this, we want the quickest identification module, which
is multiple times quicker than the current recognition module.[12] Our understanding module
depends on the capacity to eliminate plaque and group structures so as to show tone and
shading HOG.

This technique centres around perceiving and remembering one-on-one contact pictures
that are not utilized in worldwide tasks.[13]Dissimilar to past examinations, we have fostered
a coordinated computation strategy to distinguish, screen, and recognize street signs with a
mono camera introduced in a moving vehicle. The principle commitments of this record are
triple: 1) another strategy for apportioning the region before the street sign has been utilized
in this report to further develop understanding execution utilizing applicable data;) and 3)

direct based measures were gotten to get a steady result arrangement.

3. METHODOLOGY AND LEARNING

Traffic Sign Prediction is crucial in the development of Intelligent Vehicles.

An improved Traffic Sign Prediction Algorithm for Intelligent Vehicles is proposed to address
problems such as how easily affected Traditional Traffic Sign predicted is by the environment, and
poor real-time performance of deep learning-based methodologies for traffic sign recognition.
Firstly, Traffic Signs are effectively detected based on the shape features.

Secondly, the model is considerably improved on the basis of the classic Sequential Model by
using Gabor kernel as the initial Convolutional Kernel, adding the batch normalization processing

after the Pooling Layer and selecting Adam Method as the Optimizer Algorithm.
3.1. COVOLUTIONAL LAYERS :



This is the first layer and one of the main building blocks of a Convolutional Neural Networks
(CNNs).

They hold the raw pixel values of the training image as input i.e. extract features from it.
This layer ensures the spatial relationship between pixels by learning image features using
small squares of input data.

Convolution Neural Network
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Fig-4-layer transformation

3.2. POOLING LAYER:

Pooling layers are used to reduce the dimensions of the feature maps. Thus, it reduces the

number of parameters to learn and the amount of computation performed in the network.

Max Pool

>

Filter - (2 x 2)
Stride - 2, 2)

Fig-5-pooling layer
Image Pre-Processing Module



Utilizing pictures is a typical method for changing over pictures prior to involving them in drawing.
This incorporates changes, showings, and added shadows, yet not simply restricted ones. Now
and again, it very well might be smart to eliminate the data from the picture to save time or
decrease the danger. Change the direction to the picture.

3.3.Image Segmentation Module:

Sharing is a picture sharing procedure accessible in an assortment of pixels called obstruction,
which decreases the size of the picture and picture learning. Disallowance is a method that utilizes
marginal strategies to change over a picture into a sorry excuse for a picture in two sections.

3.4. Traffic Sign Detection Module:

Street signs and signs are a significant piece of the expert level, like driving and driving. This
straightforwardly helps the driver or framework to precisely distinguish and recognize traffic signs.
In this module, we address the issue of recognizing and

presentation of street signs. Since there are such countless little yet profound things, we requested
methodologies to comprehend and separate utilizing the RCNN (Region convolutional neural
organization) veil, in view of exploration. This establishment gives a first-rate association that looks
for countless classes to view as simple and separating images.

3.5. Traffic Sign-recognition:

Improvement Learning is a sub domain of Machine Learning that incorporates Convolutional
Neural Networks. Street Signs (TSRs) are street finishes paperwork for vehicles. "speed" or
"youngsters" or "front". This is the genuine piece of ADAS. It utilizes outlines to distinguish traffic
signs.

The camera was displayed to the staggering vehicles used to give road signs. The computation
depends on the picture of the road sign showed on the camera. In one spot, road signs don't look
like shade, shape, or shading. Prior to managing obscure road signs that have been amended and
recognized, they have been affirmed by different street signs.

3.6.CNN Architecture:

Image preprocessing

}

segmentation




Fig-6-architecture

A Convolutional Neural Network (Conv Net/CNN) is a Deep Learning set of rules that can soak up
an enter photograph, assign importance (learnable weights and biases) to diverse aspects/items
with inside the photograph and have the ability to distinguish one from the different. The
pre-processing required in a Conv Net is a good deal decrease compared to different category
algorithms. While in primitive techniques filters are hand-engineered, with sufficient training,
ConvNets have the cap potential to study those filters/characteristics.

CNN is especially utilized in picture evaluation obligations like Image recognition, Object detection
& Segmentation

CNNSs are used for picture classification and popularity due to its remarkable accuracy. It changed
into proposed via way of means of a scientist Yann LeCun with inside the past due 90s, whilst he

changed into stimulated from the human visible notion of spotting things

3.7.TRAFFIC SIGN RECOGNITION

3.7.1. LeNet-5 CNN Model
The most ideal way to do this is to isolate the traffic signs utilizing a bookkeeping page to rapidly
recognize the traffic signs. Similarly, Conv. NN can't kill fingerprinting work. Crafted by the human
brain is firmly connected with the manner in which he imparts, thinks, and acts, and along these
lines follows up on the force of the street that meets the guidelines of the street. This segment
breaks down old LeNet-5 issues and adds Conv.NN advantages to program goal.Specifically, the
LeNet-5 enjoys the benefit of acknowledgment and translation. Regardless, it is hard to know the
specific degree of groundwork for the afternoon, the arrangement of the channel.

3.7.2. Extended LeNet-5 Model

Recognizing street signs relies upon the size of the middle and the utilization of countless
estimations, just as a restricted comprehension of strange and troublesome vehicles. Conv.NN
shows the data in

fi the pictures and decides the outcomes through the classifications made in view of the picture
line. This correlation demonstrates that Conv.NN has a genuine capacity to be perceived. The

human brain is encircled by astounding things that associate, recognize and perceive the



indications of the street. Here, we audit the LeNet-5 glitches and work on the Conv.NN exceptional
highlights map. Organizations and ROI and essential data. Thusly, you should initially manage the

pictures.

4 Work Done

Gathering and exploring Building a CNN
the dataset Model

!

Training andtesting
themodel

Deployingthe model ‘

Fig-7-implementation

4.7. GATHERING AND EXPLORING DATA:-
The dataset contains more than 50,000 images of different traffic signs. It is further
classified into 43 different classes. The dataset is quite varying; some of the classes
have many images while some classes have few images. The size of the dataset is
around 600mb. The dataset has a train folder which contains images inside each class

and a test folder which we will use for testing our model.

@ Dataset

GTSRB - German Traffic Sign Recognition Benchmark

Multi-class, single-image classification challenge

m Mykola « updated 2 years ago (Version 1)

Data Tasks Notebooks Discussion Activity  Metadata Download (300 MB) New Notebook

Fig-8-bench maark of dataset
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The data set is quite variable; Some of the classes have many pictures while some classes have
few pictures. The size of the data set is about 600 MB. The dataset has a training folder that

contains images within each class and a test folder that we will use to test our model.

Class 0-210 Class 1-2220 Class 2-2250 Class 3-1410 Class 4-1980 Class 5-1860 Class 6-420 Class 7-1440

0 Class “-“L Class “ l“ Class “ Il Class

Fig-9-dataset
4.8.IMPORTING PRE-REQUISITE

PCl  File Edit WView

Traffic Web_App requirements.xt

e Traffic_App.py requirements.tct

Fig-10-pre-requisites
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In [1]: M import numpy as np

In [2]: M| import pandas as pd

In [3]: M| import matplotlib.pyplot as plt

In [4]: M dimport cv2

In [5]: M dimport tensorflow as tf

In [6]: M from PIL import Image

In [7]: M| import os

In [8]: M|os.chdir('D:/Traffic")

In [2]: M from sklearn.model_selection import train_test_split

In [18]: M from keras.utils import to_categorical

Using TensorFlow backend.

Fig-11-importing the pre requisites

NumPy — NumPy is a python library used for mathematical computations.

Pandas — Pandas is data manipulation package tool whose main data structure is Data
Frame. Data Frames allow you to store and manipulate tabular data in rows of observations
and columns of variables.

Matplot- Matplot Library is used for Data Visualization.

OpenCyv- Library of Python bindings designed to solve computer vision problems. All the

OpenCV array structures are converted to and from Numpy arrays.

Tensor flow- It is a foundation library that can be used to create Deep Learning models

directly or by using wrapper libraries that simplify the process built on top of Tensor Flow.

PIL - The PIL library is used to open image content into an array.

12



7. Scikit Learn- Used for splitting the data into train data and test data.

8. Keras- Keras is a powerful and easy-to-use free open source Python library for developing

and evaluating deep learning models.

9. Os module — For manipulating the paths in local module.

4.9.BUILDING A CNN MODEL.:-

To classify the images into their respective categories, we will build a CNN model

(Convolutional Neural Network). CNN is best for image classification purposes.

4.9.2. ARCHITECTURE OF THE MODEL.:-

2 Conv2D layer (filter=32, kernel size=(5,5), activation="relu”)
MaxPool2D layer ( pool size=(2,2))

Dropout layer (rate=0.25)

2 Conv2D layer (filter=64, kernel size=(3,3), activation="relu”)
MaxPool2D layer ( pool size=(2,2))

Dropout layer (rate=0.25)

Flatten layer to squeeze the layers into 1 dimension

Dense Fully connected layer (256 nodes, activation="relu”)
Dropout layer (rate=0.5)

Dense layer (43 nodes, activation="softmax”)

13


https://data-flair.training/blogs/convolutional-neural-networks-tutorial/

#Convolutional Model!

model = Sequential()

model.add(ConvaD(filters=32, kernel size=(5,5), activation="relu', input shape=X train.shape[1:]))
model.add(Conv2D(filters=32, kernel size=(5,5), activation="relu"})
model.add(MaxPool2D(pool size=(2, 2)))

model. add(Dropout(rate=8.25))

model.add(ConvaD(filters=64, kernel size=(3, 3), activation="relu'))
model.add(Conv2D(filters=64, kernel size=(3, 3), activation="relu'))
model.add(MaxPool2D(pool size=(2, 2)))

model. add(Dropout(rate=8.25))

model.add(Flatten())

model.add(Dense(256, activation='relu’))

model. add(Dropout(rate=8.5))

We have 43 classes that's why we have defined 43 in the dense

model.add(Dense(43, activation="softmax'))

Fig-12-architecture of system

4.10. TRAINING AND TESTING THE DATASET:-

Our dataset is acquired from kaggle org. and the entire dataset is splitted into two
classification termed as “Train_set” ‘n’ “Test_set”. The entire dataset is of 40+ folders in which
there 40,000+ images. The way they are organized in the folders is In each folders there exist
a same sign in different perspective like one in top view, front view. One in a rainy day, foggy
day etc,.

This make my algorithm more accurate towards detecting the traffic sign with less flaws.

After constructing the version architecture, we then teach the version the use of version.fit ().
We attempted with batch length 32 and sixty four. Our version achieved higher with sixty four
batch length. And after 15 epochs the accuracy became stable.

Our dataset includes a check folder and in a check.csv file, we've got the info associated with
the photo direction and their respective magnificence labels. We extract the photo direction
and labels the use of pandas. Then to expect the version, we ought to resize our pix to 30%30
pixels and make a numpy array containing all photo data. From the sklearn metrics, we

imported the accuracy rating and discovered how our version expected the real labels.

14



In [25]: M |#Trgining for 28 epochs!
epochs = 28
history = medel.fit(x_train, y_train, batch_size=32, epochs=epochs, validation_data=(X_test, y_test))

Train on 62734 samples, validate on 15684 samples

Epoch 1/28

6273482734 [==========s=======sz==ssz=m===] - 2775 4ms/step - loss: 1.2417 - accurecy: @.6748 - val_less:
uracy: @.952%

Epoch 2/28

6273462734 [=========memecmemmseemcemeee==] - 2725 4ms/step - loss: 8.3744 - accuracy: 9.8998 - val leoss: 8.1338 - val_acc
uracy: @.9631

Epoch 3/28

62734/62734 [================
uracy: @.9%366

Epoch 4/28

RI734/62734 ==============================] - 278s 4'“'IS."litE|:l - loss: @.2689 - accuracy: @.9311 - '.'E-__lCSS: 2.8:819 - val_acc
uracy: @.92839

Epoch 5/28

6273482734 [=================sszs=ss======] - 2665 4ms/step - loss: 8.2383 - accuracy: 8.9358 - wal_leoss: 2.8556 - val_acc
uracy: 8.98s4

Epoch &/28

B2734/62734 [================
uracy: @.,92872

Epoch 7/28

62734/52734 [=s============================] - 2675 4ms/step - loss: @.2285 - accuracy: ©.9422 - val_loss: 2.8264 - val acc
uracy: @.289e

Epoch 8/28

62734/52734 [=======z===zzszzzozzmzooozzmez] - 2695 4ms/step - loss: 8,2435 - accuracy: ©.93%8 - val_loss: 2.8274 - wval ace
uracy: @.%391

Epoch 9/28
B2734/62734 [========
uracy: @.9289%

Epoch 10/28
62734/62734 [================

uracy: @.9%927

o

1857 - val_acc

=======] - 2685 4ms/step - loss: @.2912 - accuracy: @.9177 - val_loss: @.8511 - val acc

o

=======] - 2665 dms/step - loss: 9.2181 - accuracy: ©.9422 - val_loss: €.8477 - val acc

- 2675 4ms/step - loss: 8.2176 - accuracy: 8.9463 - val_less: 2.8357 - val_acc

n
n
n
n
it
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
n
i
—

=======] - 1675 4ms/step - loss: 8.2114 - accuracy: 9.9484 - val_loss: 2.8284 - val acc

Fig-13-training of dataset

4.11. PLOTTING ACCURACY:-
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0o F11 50 'S W00 128 150 175 epochs

Fig-14-accurancy graph Fig-14.1-loss of dataset
In this graph it's shows before the testing and traning of a dataset of epochs of 15 which gives the
best results
The general exactness is 96.72%. This was around 98.84% of the populace. Nonetheless, with
such definitions, we can adjust the plan to get more natty gritty data on the best way to utilize this

capacity. With the assistance of a recording gadget, the casing can advise the driver when calling.
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4.12. TESTING THE MODEL WITH DATASET:-
Our dataset contains a test folder and in a test.csv file, we have the details related to the image
path and their respective class labels. We extract the image path and labels using pandas. Then to
predict the model, we have to resize our images to 30x30 pixels and make a numpy array
containing all image data. From the sklearn metrics, we imported the accuracy score and observed

how our model predicted the actual labels.

Mow TESTING on TEST DATA!

In [29]: M def testing{testcsv):
y_test = pd.read_csv{testcsy)
label = y_test["ClassId"].values
imgs = y_test["Path"].values
data=[]
for img in imgs:
image = Image.open(img)
image = image.resize{(3@,38})
data.append{np.array{image))
X_test=np.array{data)
return X_test,label

In [38]: M X test, label = testimg({'Test.csv')
In [31]: M Y_pred = model.predict_classes(X_test)
Y_pred

out[z1]: array([16, 1, 38, ..., 2, 7, 18], dtvpe=intsd)
ACCURACY with TEST DATA

In [32]: M| from sklearn.metrics import accuracy_score
print{accuracy_score{label, ¥_pred))

B.9512834837558844

Fig-15-testing of dataset

e \We have achieved an accuracy of almost 96%.

4.13. DEPLOYING THE MODEL.:-
We have seen the training and testing part till now, here on we will convert this deep learning
model into real world application we use flask
4.13.2. FLASK:-
Flask is an internet framework. This method flask gives you with tools, libraries and technology
that let you construct an internet utility. This net utility may be a few net pages, a blog, a wiki or

cross as huge as an internet-primarily based totally calendar utility or a industrial website.
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Flask is a light-weight WSGI net utility framework. It is designed to make getting began out
brief and easy, with the capacity to scale as much as complicated applications.
4.13.3. TOOL USED:- {IDE}

PyCharm:

PyCharm is an integrated development environment(IDE) used in computer programming,

specifically for the Python language. It is developed by the Jet Brains. PyCharm is

cross-platform, with Windows, macOS and Linux versions.

4.13.4. INSTALLATION:
Within the activated environment, use the following command to install Flask:

$ pip installFlask
Flask is now installed.

Traffic : Signs Education

Upload Traffic Signs

Fig-16-upload button

By clicking the upload button it allows us to upload a picture.

UPLOAD BUTTON FUNCTION

Traffic : Signs Classifier

Upload Traffic Signsﬂ




Fig-17-code for upload button
5. Results and Conclusion

The news program incorporates more than 50,000 pictures of different bulletins. It is isolated

into 43 distinct classes. The informational collection is altogether different; Some classes have

more pictures, while others have less pictures. The information size is 600mb. The

informational index

3. contains a train station containing pictures of every classification and a test stop that we can
use to gauge the example.

This data set name is know as german traffic sign detection which is taken from kaggle

Here's the final output of my project

‘TRAFFIC SIGN RECOGNITION

USING DEEP LEARNING FOR

AUTONOMOUS DRIVERLESS

VEHICLES’ shown in below figures

Upload Traffic Signs

Fig-18
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Traffic Signs : Classification — A

& traffic-sign-predict.herokuapp.com

f Gmail =  YouTube Star pattemns in C p... 2] MLIndianServers) CR=zera
[ Open =
T <« Traffic » Test - [J] 2 Search Test
Organize - Mew folder = - im ] 9
-~ A
o OneDrive
I This PC
- 3D Objects 00000 (2) 00000
I Desktop ~ -
|‘_ﬁ Docurnents | X 1 3
¥ Downloads 00002 (2) 00002
J‘! Music
= Pictures
Bl videos
i, Local Disk (C:) 00004 (2) 00004
-— -—
— Mew Volume (D
- ~
File name: || v| Custom Files ~

Fig-18.1/ Fig-18.2

Traffic ¢! Siane Fdiicatinn
Traffic - Signs Education

Upload Traffic Signs

Predicted Traffic@Sign is: General caution

Get Traffic Signs

Fig-18.3

Unsupervised Learning would generally give better performance and results for large data sets.
If you have a huge data set easily available, go for deep learning techniques. You also have
learned Reinforcement Learning and Deep Reinforcement Learning. You now know what

Neural Networks are, their applications and limitations.
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Finally, when it comes to the development of machine learning models of your own, you looked
at the choices of various development languages, IDEs and Platforms. Next thing that you need
to do is start learning and practicing each machine learning technique. The subject is vast, it
means that there is width, but if you consider the depth, each topic can be learned in a few
hours. Each topic is independent of each other. You need to take into consideration one topic at
a time, learn it, practice it and implement the algorithm/s in it using a language choice of yours.
This is the best way to start studying Machine Learning. Practicing one topic at a time, very

soon you would acquire the width that is eventually required of a Machine Learning expert.
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7.Source Code:
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O &: Problems B Terminal % Python Console

Fig-19-source code

ROUTE FUNCTION:

The route() function of the Flask class is a decorator, which tells the application which URL
should call the associated function.

app. route(rule, options)

The rule parameter represents URL binding with the function.

The options is a list of parameters to be forwarded to the underlying Rule object.
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1ndex():

render_template(

Fig-19.1-route function code

TESTING CODE:

This is the code for testing the image which is same as we used during validation. Here we

load our model and open the image and we resize it and we return the testing data.

ef image_processing(img):
model = load_model(
data=]
image Image.open(img)
image = image.resize((:

data.append(np.array(image))

=np.array(data)

model.predict_classes

Y_pred

Fig-19.2
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Command prompt:

Command Prompt
D:\internship\traffic>python -m venv vi
‘source’ is not recognized a

operable program or batch file.

D:\int

'source’
operable

cripts\activate
nv>pip install flask

28/2a03252dfh9ebf377f40fbaba7841b4 one-any.whl (94kB)

none-any.whl

fa76db83bf75c4f8d338c2f fdd7ad23a9b5e5 6b430e/click-7.1.2-py2.p one-any.whl (82kB)

inja2-2.11.2-py2. none-any.whl (125kB)

714951b1 1850826 8 t 96de6a46905 8/MarkupSafe-1.1.1-¢ cp36m-win_amd6d .whl
kupSafe,
2 itsdangerous-1.1.9

FLASK CODE:-
from flask import *

import os
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from werkzeug.utils import secure_filename
from keras.models import load_model
import numpy as np

from PIL import Image

app = Flask(_name_)

# Classes of trafic signs

classes = { 0:'Speed limit (20km/h)’,
:'Speed limit (30km/h)’,
:'Speed limit (50km/h)’,
:'Speed limit (60km/h)",
:'Speed limit (70km/h)'
:'Speed limit (80km/h)',
'End of speed limit (80km/h)',
:'Speed limit (100km/h)',
:'Speed limit (120km/h)',
:'No passing’,
:'No passing veh over 3.5 tons',
:'Right-of-way at intersection’,
:'Priority road',

'Yield',
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:'Stop’,

:'No vehicles',

'Vehicle > 3.5 tons prohibited’,
'No entry',

:'‘General caution’,
:'Dangerous curve left',
:'Dangerous curve right',
'Double curve',

'Bumpy road',

:'Slippery road',

:'Road narrows on the right',
:'Road work',

:'Traffic signals',
:'Pedestrians’,

:'Children crossing',
:'Bicycles crossing',
'Beware of ice/snow’,

'Wild animals crossing’,
'End speed + passing limits',
"Turn right ahead',

‘Turn left ahead',



:'Ahead only',

:'Go straight or right’,

:'Go straight or left',
:'Keep right’,

'Keep left',

'Roundabout mandatory"',
'End of no passing',

:'End no passing vehicle > 3.5 tons' }

def image_processing(img):

model = load_model('./model/TSR.h5')
data=[]

image = Image.open(img)

image = image.resize((30,30))
data.append(np.array(image))

X _test=np.array(data)

Y_pred = model.predict_classes(X_test)

return Y_pred

@app.route('/")

def index():
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return render_template('index.html")

@app.route('/predict', methods=['GET", 'POST"])
def upload():
if request.method == 'POST":
# Get the file from post request
f = request.files['file']
file_path = secure_filename(f.filename)
f.save(file_path)
# Make prediction
result = image_processing(file_path)
s = [str(i) for i in result]
a = int("".join(s))
result = "Predicted Traffic § Sign is: " +classes[a]
os.remove(file_path)
return result

return None

if _name_=="' _main_"

app.run(debug=True)
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