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Abstract: Human visual system is very fast that he can easily detect and identify the objects using this visual system it can
easily identify multiple objects and detect the obstacle. This time there is a very large amount of data, a faster CPU and
good algorithm that can easily train computers to detect and classify multiple objects with high accuracy. It uses an
algorithm to detect and identify the objects that is “You Only Look Once” (YOLO) algorithm. This projectis based on
a deep learning approach to solve the problem of object detection and recognition. This network is trained on the most
challenging dataset known as (PASCAL VOC), in which object detection is conducted annually manner. The resulting
system is very fast and accurate. Object recognition is a collection of related tasks for identifying objects in digital
photograph. R-CNN is a family of techniques for addressing object localization and recognition tasks. Propose a new
object detection method which improves the existing model at every stage of object detection and identification, use
COCO dataset model in this lot of categories of images are stored.
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I. INTRODUCTION
Object recognition is found through videos or images. It is very easy to find object through the images. This process is
very difficult for machine. Object detection is used for finding the real instances of images just like car, dog, cat, and tree.
Object detection and identification is used for detecting multiple images at same time. Object detection and identification
is used to detect the images and identify the images that which is which class object and predict the classification of the
objects. Object recognition is used to identify the images through the digital photograph. R- CNN [6] is a family of
techniques that localize and recognize images. YOLO [2] is another technique that recognizes the images. Object
detection and identification used for identifying and recognize one or more object at the same time.
A. OBJECTIVE
The motive of object detection is to recognize and locate all known objects in a scene. Preferably in 3D space,
recovering the pose of objects in 3D is very important for robotic control systems. Imparting intelligence to machines
and making robots more and more autonomous and independent has been a sustaining technological dream for mankind.
It is our dream to let robots take on tedious, boring, or dangerous work so that we can commit our timeto more
creative tasks. Unfortunately, the intelligent part seems to be still lagging. In real life, to achieve this goal, besides
hardware development, we need software that can enable robots with the intelligence to do the work and act
independently. One of the crucial components regarding this is vision, apart from other types of intelligence such as
learning and cognitive thinking. A robot cannot be too intelligent if it cannot see and adapt to a dynamic environment.
B. MOTIVATION
Blind people do lead a normal life with their own style of doing things. But they face troubles due to inaccessible
infrastructure and social challenges. The biggest challenge for a blindperson, especially the one with the complete loss of
vision, is to navigate around places. Obviously, blind people roam easily around their house without any help because they
know theposition of everything in the house. Blind people have a tough time finding objects around them. So, we decided
to make a REAL TIME OBJECT DETECTION System.

Il. SCOPE

Developing and training a deep learning model for object identification using a dataset of images labeled with the objects
present in each image. Investigating and comparing different types of deep learning architectures and techniques for object
identification, such as convolutional neural networks (CNNs) [8], transfer learning, and feature extraction.
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Evaluating the performance of the trained model on a separate test dataset and analyzing the results to identify any areas
for improvement. Applying the trained model to real-world scenarios, such asidentifying objects in video streams or
images taken by cameras in a self-driving car. Investigating ways to improve the performance of the model, such as by
fine-tuning the model, augmenting the training data, or exploring alternative approaches to object identification.
Developing user interfaces or other applications that allow users to interact with the object identification system and
view the results.

Il DESIGN METHODOLOGY
Flow chart
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Figure |. Flow chart for design methodology

Figurel. describes the flow of data in our project which includes identification, acquisition, preprocessing, feature
extraction and classification.

System Architecture

A. Artificial Neural Network

The idea of ANNSs [I] is based on the belief that working of human brain by making the rightconnections can be
imitated using silicon and wires as living neurons and dendrites.
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Figure 2. Artificial Neural Network

The human brain is composed of 86 billion nerve cells called neurons. They are connected to another thousand cells by
Axons. Stimuli from external environment or inputs from sensory organs are accepted by dendrites. These inputs create
electric impulses, which quickly travel through the neural network. A neuron can then send the message to other neuron
to handle the issue or does not send it forward. Figure 2, describes the ANNs [I] which are composed of multiple nodes,
which imitate biological neurons of the human brain. The neurons are connected by links, and they interact with each
other. The nodes can take input data and perform simple operations on the data. The result of these operations is
passed to otherneurons. The output at each node is called its activation or node value. Each link is associated with
weight. ANNs [1] are capable of learning, which takes place by altering weight values.
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B. Simple Neural Network

A neural network is a network or circuit of neurons, or in a modern sense, an artificial neural network, composed of
artificial neurons or nodes. Thus, a neural network is either a biological neural network, made up of real biological
neurons, or an artificial neural network,for solving artificial intelligence (Al) problems. The connections of the biological
neurons are modeled as weights. A positive weight reflects an excitatory connection, while negative values mean
inhibitory connections. All inputs are modified by weight and summed. This activity is referred to as a linear combination.
Finally, an activation function controls the amplitude of the output. For example, an acceptable range of output is usually
between 0 and |, or it could be - | and |.
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Figure 3. A Simple Neural network

input layer

These artificial networks may be used for predictive modeling, adaptive control, and applications where they can be
trained via a dataset. Self-learning resulting from experience canoccur within networks, which can derive conclusions from
a complex and seemingly unrelated set of information. A deep neural network (DNN) [7] is an artificial neural
network (ANN) [I] with multiple layers between the input and output layers. The DNN finds the correct mathematical
manipulation to turn the input into the output, whether it is a linear relationship or a non-linear relationship. The Figure
3. shows a simple neural network which consists of input layer, output layer and 2 hidden layers.

C. Convolutional Neural Network

Convolutional Neural Networks are very similar to ordinary Neural Networks from the previouschapter: they are made
up of neurons that have learnable weights and biases. Each neuron receives some inputs, performs a dot product, and
optionally follows it with a non-linearity. Convolutional Neural Networks (CNNs) [8] are analogous to traditional
ANNSs [IT in that they are comprised of neurons that self-optimize through learning. Each neuron will still receive an
input and perform an operation (such as a scalar product followed by a non-linear function) - the basis of countless ANNs
[1]. From the input raw image vectors to the final output of the class score, the entire network will still express a
single perceptive score function (the weight). The last layer will contain loss functions associated with the classes, and all
the regular tips and tricks developed for traditional ANNs still apply. The only notable difference between CNNs [8]
and traditional ANNSs [I] is that CNNs [8] are primarily usedin the field of pattern recognition within images. This
allows us to encode image-specific features into the architecture, making the network more suited for image-focused
tasks - whilst further reducing the parameters required to set up the model.

One of the largest limitations of traditional forms of ANN [I] is that they tend to struggle with the computational
complexity required to compute image data. Common machine learning benchmarking datasets such as the MNIST
database of handwritten digits are suitable for most forms of ANN [I], due to its relatively small image
dimensionality of just 28 x 28. With this dataset a single neuron in the first hidden layer will contain784 weights (28%28x |
where | bear in mind that MNIST is normalized to just black and white values), which is manageable for most forms of
ANN [I]. If you consider a more substantial colored image input of 64 X 64, the number of weights on just a single
neuron of the first layer increases substantially to 12, 288. Also consider that to deal with this scale of input, the
network willalso need to be a lot larger than one used to classify color normalized MNIST digits, and then you will
understand the drawbacks of using such models.

CNN Architecture

CNNs are feed forward networks in that information flow takes place in one direction only, from their inputs to their
outputs. Just as artificial neural networks (ANN) are biologically inspired, so are CNNs [8]. The visual cortex in the brain,
which consists of alternating layers of simple and complex cells (Hubel & Wiesel, 1959, 1962), motivates their
architecture. CNN architectures come in several variations; however, in general, they consist of convolutional and
pooling (or sub sampling) layers, which are grouped into modules. Either one or more fully connected layers, as in a
standard feed forward neural network, follow these modules. Modules are often stacked on top of each other to form a
deep model. It illustrates typical CNN architecture for a toy image classification task. An image is input directly to
the network, and this is followed by several stages of convolution and pooling. CNNs are comprised of three types of
layers as shown in Figure 4. These are convolutional layers, pooling layers and fully-connected layers. When these layers
are stacked, CNN architecture has been formed.
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Figure 4. Convolutional Neural Network Architecture

Convolutional layers:

Figure5. Shows the convolutional layers which serve as feature extractors, and thus they learn the feature representations
of their input images. The neurons in the convolutional layers are arranged into feature maps. Each neuron in a feature
map has a receptive field, which is connected to a neighborhood of neurons in the previous layer via a set of trainable
weights, sometimes referred to as a filter bank. Inputs are convolved with the learned weights to compute a new
feature map, and the convolved results are sent through a nonlinear activation function. All neurons within a feature map
have weights that are constrained to be equal; however, different feature maps within the same convolutional layer have
different weights so that several features can be extracted at each location. As the name implies, the convolutional layer
plays a vital role in how CNNs operate. The layers parameters focus on the use of learnable kernels.
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Figure 5. visual representation of convolutional layer

These kernels are usually small in spatial dimensionality, but spreads along the entirety ofthe depth of the input.
When the data hits a convolutional layer, the layer convolves each filter across the spatial dimensionality of the input
to produce a 2D activation map. These activation maps can be visualized. As they glide through the input, the scalar
product is calculated for each value in that kernel. From this the network will learn kernels that ’fire’ when they see a
specific feature at a given spatial position of the input. These are commonly known as activations. The Centre element of
the kernel is placed over the input vector, of which is then calculated and replaced with a weighted sum of itself and any
nearby pixels. Everykernel will have a corresponding activation map, of which will be stacked along the depth dimension
to form the full output volume from the convolutional layer. As we alluded to earlier,training ANNs on inputs such as
images results in models of which are too big to train effectively? This comes down to the fully connected manner of
standard ANN neurons, so to mitigate against this every neuron in a convolutional layer is only connected to small region
of the input volume. The dimensionality of this region is commonly referred to as the receptive field size of the neuron.
The magnitude of the connectivity through the depth is nearly alwaysequal to the depth of the input.

Convolutional layers are also able to significantly reduce the complexity of the model through the optimization of its
output. These are optimized through three hyper parameters, the depth, the stride and setting zero-padding. The depth
of the output volume produced by the convolutional layers can be manually set through the number of neurons within
the layer to the same region of the input. This can be seen with other forms of ANNs, where all the neurons in the
hidden layer are directly connected to every single neuron beforehand. Reducing this hyper parameter can significantly
minimize the total number of neurons of the network, but it can also significantly reduce the capabilities of the model.
Zero-padding is the simple process of padding the border of the input and is an effective method to give further control
as to the dimensionality of the output volumes. It is important to understand that through using these techniques, we will
alter the spatial dimensionality of the convolutional layers output. Despite our best efforts so far, we will still find that our
models are still enormous if we use an image input of any real dimensionality. However, methods have been developed to
greatly curtail the overall number of parameters within the convolutional layer.
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Parameter sharing works on the assumption that if one region feature is useful to compute at a set spatial region, then it
is likely to be useful in another region. If we constrain each individual activation map within the outputvolume to the same
weights and bias, then we will see a massive reduction in the number of parameters being produced by the convolutional
layer. As a result of this, as the back propagation stage occurs, each neuron in the output will represent the overall
gradient of which can be totaled across the depth - thus only updating a single set of weights, as opposed to every single
one.

Pooling layers:

The purpose of the pooling layers is to reduce the spatial resolution of the feature maps and thusachieve spatial invariance
to input distortions and translations. Initially, it was common practice to use average pooling aggregation layers to
propagate the average of all the input values, of a small neighborhood of an image to the next layer. However, in more
recent models, max pooling aggregation layers propagate the maximum value within a receptive field to the next layer.
Pooling layers aim to gradually reduce the dimensionality of the representation, and thus further reduce the number of
parameters and the computational complexity of the model. The pooling layer operates over each activation map in the
input and scales its dimensionality using the “MAX” function. In most CNNs, these come in the form of max-pooling
layers with kernels of dimensionality of 2 x 2 applied with a stride of 2 along the spatial dimensions of the input. This
scales the activation map down to 25% of the original size - whilst maintaining the depth volume to its standard size. Due
to the destructive nature of the pooling layer, there are only two generally observed methods of max pooling. Usually,
the stride and filters of the pooling layers are both set to 2 X2, which will allow the layer to extend through the entirety
of the spatial dimensionality of the input. Furthermore, overlapping pooling may be utilized, where the stride is set to 2
with a kernel size set to 3. Due to the destructive nature of pooling, having a kernel size above 3 will usually greatly
decrease the performance of the model. It is also important to understand that beyond max-pooling, CNN architectures
may contain general- pooling. General pooling layers are comprised of pooling neurons that can perform a multitude of
common operations including L1/L2-normalisation, and average pooling. However, this tutorial will primarily focus on
the use of max pooling.

Fully Connected Layers

Several convolutional and pooling layers are usually stacked on top of each other to extract more abstract feature
representations in moving through the network. The fully connected layers that follow these layers interpret these
feature representations and perform the function of high-level reasoning. For classification problems, it is standard to use
the SoftMax operator on top of a DCNN. While early success was enjoyed by using radial basis functions (RBFs), as
the classifier on top of the convolutional towers found that replacing the SoftMax operator with a support vector
machine (SVM) leads to improved classification accuracy. The fully connected layer contains neurons which are directly
connected to the neurons in the two adjacent layers, without being connected to any layers within them. This is
analogous to the way that neurons are arranged in traditional forms of ANN. Despite the relatively small number of
layers required to form Figure 5. i.e., CNN and there are no set ways of formulating a CNNarchitecture. It would be
idiotic to simply throw a few layers together and expect it to work. Through reading of related literature, it is obvious
that much like other forms of ANNs; CNNs tend to follow a common architecture. This common architecture is
illustrated in Figure 4. Where convolutional layers are stacked, followed by pooling layers in a repeated manner before
feeding forward to fully connected layers. Convolutional Neural Networks differ to other forms of Artificial Neural
Network in that instead of focusing on the entirety of the problem domain, knowledge about the specific type of input is
exploited. This in turn allows for much simpler network architecture to be set up. Research in the field of image analysis
using neural networks has somewhat slowed in recent times. This is partly due to the incorrect belief surrounding the
level of complexity and knowledge required to begin modelling these superbly powerful machine learning algorithms. The
authors hope that this paper has in some way reduced this confusion and made the field more accessible to beginners.
Dataflow Diagram

A data flow diagram (DFD) is graphic representation of the "flow" of data through an information system. A data flow
diagram can also be used for the visualization of data processing (structured design). It is common practice for a
designer to draw a context levelDFD first which shows the interaction between the system and outside entities.
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Figure 6. 0t level of dataflow diagram
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DFD level 0:

Figure 6. describes the level of preprocessing which shows that the image is given as input. As we give the color image so
that RGB image is converted into gray scale values to reduce complexity in the image. For efficient feature extraction gray
scale values are converted into binary values. Then the image with reduced complexity is sent to the next process.

DFD level I:

Figure 7. Shows that the image with reduced complexity is considered as input. Here the region with the value of one is
considered black, that region is considered for the next process. The region of interest is obtained from converting
RGB color image to the gray scale image byusing minmax scalar method. For that region the CNN algorithm is
applied. CNN consists of aninput layer and an output layer, as well as multiple hidden layers between them. The hidden
layer basically consists of the convolution layer, pooling layer, rely on layer and fully connected layers.
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Figure 7. IS¢ level of dataflow diagram
DFD level 2:
The region of interest is obtained from converting RGB color image to the gray scale image by using minmax scalar
method. For that region the CNN algorithm is applied.
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Figure 8. 219 jevel of dataflow diagram

CNN consists of an input layer and an output layer, as well as multiple hidden layers between them. The hidden layer
basically consists of the convolution layer, pooling layer, rely on layer and fully connected layers. Figure 8. Can also be
named as train classifier.

DFD level 3:
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Figure 9. 3" Jevel of dataflow diagram
Artificial neural network method is applied to this layer. Firstly, Figure 9. has one-dimension array and is sent to input
layer. Some feature which is required for the detection is identified by the hidden layer of CNN. The continued
connection from hidden layer to output layer will help to identify accurate results.
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By considering the entire features output layer gives the result with some predictive value. These values are calculated by
using SoftMax activation function.SoftMax activation function provides predictive values. Based on the prediction value the
final result will be identified. The highest value of prediction is identified as weapon and militant.

Module description

I. Image Acquisition and Pre-Processing

Image Acquisition retrieves images from source, like cameras, input image, stored image and live camera. Image
processing is a mechanism that focuses on the manipulation of images in different ways to enhance the image quality.
Images are taken as the input and output for image processing techniques. It is the analysis of image-to-image
transformation which is used for the enhancement of image.

2. Feature Extraction

In this stage extract the required feature from the identified region which is obtained from the previous step. That region
is compressed by converting a reduced size matrix to control over fitting. The reduction of the matrix size helps in
reducing the memory size of the images. Then the flattening process is applied to the reduced matrix, in which the
reduced matrix is converted to a one-dimension array, which is used for final detection.

3. Train classifier

In this stage one-dimension array is used for the classification process. The output image obtained from feature extraction
is given as input to this process. Where continuous classification of all the features obtained from the previous stage.
Convolutional neural networks are applied in this process. Each node of the input layer has a value from a one-
dimension array which represents the feature from the extracted region. That is sent to the hidden layer. Multiple
features are getting from the input layer and undergo multiple iteration inthe hidden layer. These and all are done at
training phase.

4. Classification and Post Processing

In this stage a one-dimension array is used for the final classification process. The output image obtained from feature
extraction is given as input to this process. Where continuous classification of all the features obtained from the previous
stage. Convolutional neural networks are applied in this process. Each node of the input layer has a value from a one-
dimension array which represents the feature from the extracted region. That is sent to the hidden layer. Multiple
features are getting from the input layer and undergo multiple iteration inthe hidden layer. Finally get the predictive values
by applying SoftMax activation function to it.Finally, get some output values from this process and these values undergo
further process. The highest value in the predictive value is considered as output identified as objects. By using these
methods, the object will be detected by considering highest accuracy values.

IV.RESULTS
As the above Figure 10. is a sample image, feed to the algorithm and expect our algorithm todetect and identify objects in
the image and label them according to the class assigned to it.

o - §

—
Figure | |. After detection
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As expected our algorithm identifies the objects by its classes and assigns each object by its tagand has dimensions on
detected image as shown in Figure 11.

V. SUMMARY

Real time object detection is a vast, vibrant, and sophisticated area of computer vision aimed towards object identification
and recognition. Object detection detects the semantic objects of a class objects using OpenCV (Open-source Computer
Vision), which is a library ofprogramming functions mainly trained towards real time computer vision in digital images and
videos. Visually challenged people cannot distinguish the objects around them. The main aim behind this real time object
detection is to help the blind to overcome their difficulty. Real time object detection finds its uses in the areas like
tracking objects, video surveillance, pedestrian detection, people counting, self-driving cars, face detection, ball tracking in
sports and many more. This is achieved using Convolution Neural Networks, which is are preventative tool of Deep
learning. This project acts as an aiding tool for visually challenged people.

VI.CONCLUSION

Deep learning-based object detection has been a search hotspot in recent years. This project starts on generic object
detection pipelines which give base architectures for other related tasks. With the assistance of this the 3 other common
tasks, namely object detection, face detection and pedestrian detection, are often accomplished. The camera sensor
noise and lighteningcondition can change the result because it can create problem in recognizing the objects.generally,
this whole process requires GPU’s rather than CPU’s. But we've done using CPU’s and executes in much less time,
making it efficient. Object Detection algorithms act as a mixture of both image classification and object localization. It
takes the given image as input and produces the output having the bounding boxes adequate to the number of objects
present within the image with the category label attached to every bounding box at the highest. It projects the scenario of
the bounding box up the shape of position, height and width.
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