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Abstract: Recently, the exploitation of images and videos is inevitable due to the advent of 

computer technology. As the time progresses, computer vision technology gained more 

interest among the researchers with respect to object recognition. Hence, numerous 

techniques are developed by the researchers for object detection and classification in the 

images and videos. This article examines about the overview of object detection and 

classification and also analysis the previous research studies by means of advantage, data-set, 

limitation, and performance metrics. From the analysis, this article justifies that still more 

research works need to be done in the topic “object detection and classification”. Thus, for 

effective classifying and detection of objects, this work implemented the TensorFlow based 

YOLO (You only look once) Network model. The simulation results shows that the proposed 

YOLO model gives the highest classification accuracy compared to the conventional 

approaches. 

Keywords: YOLO algorithm, deep learning, convolutional neural networks, object detection 

and image classification. 

1. Introduction 

The extraction and selection of distinct and unique key points from the images/videos plays 

an essential role in object classification application. The discriminate key points are 

recognized in order to extract the feature vectors for describing an object in an image/video. 

Generally, the higher dimensionality of feature vectors results in high run time, computation 

complexity and needs more storage space [1-2]. So, the concern of high dimensionality of 

feature vectors need to be addressed and solved by implementing the dimensionality 

reduction approaches [3-4]. For a reliable description of the object detection and 

classification applications, the selection of useful and relevant feature vectors need to be 

performed [5-6]. The dimensionality reduction enhances the object classification system 

performance in light of simplicity, classification accuracy, and speed. Though, the feature 

selection or optimization mechanism helps in the removal of irrelevant key-points from the 

feature dataset for increasing the computational efficiency and classification accuracy [7-8]. 



                          JOURNAL OF CRITICAL REVIEWS  

                                                                                   

                                                                    ISSN- 2394-5125             VOL 7, ISSUE 12, 2020 

 

5211 

 

Due to the availability of large datasets, it is essential to improve the computational 

complexity in the field of image processing like object detection, computer vision based 

perception system for visually impaired people, image retrieval, biometric authentication, 

texture classification, and 3D dimensional scene reconstruction [9-10]. Especially in object 

classification as shown in figure 1, it is essential to develop an effective model for handling 

the complex background, which encountered due to uncontrolled environmental conditions. 

 

Figure 1: Example of image classification using object detection. 

The major contributions of the paper as follows: 

 Tenserflow network model is developed for training data with real time dataset using 

YOLO weights respectively. 

 The YOLO method was implemented for detection and classification of multiple 

objects at a time, the results shows that the proposed YOLO classification gives the 

better performance compared to other approaches. 

Rest of the paper is organized as follows; section 2 deals with the various literatures with 

their drawbacks respectively. Section 3 deals with the detailed analysis of the proposed 

method with its operation. Section 4 deals with the analysis of the results with the comparison 

analysis.  Section 5 concludes the paper with possible future enhancements. 

2. Literature survey  

In this segment, a few recent research papers on the topic “object classification” is surveyed 

in light of undertaken methodology, advantage, limitation, dataset and performance metrics. 

In [11] authors developed patch based feature learning with CNN for object 

classification.The combination of patch based feature learning and CNN scheme attained 

effective performance in object detection and classification, because it was robust to scale 

variation,cluttered background and spatial transformation. The developed work performance 

was tested on PASCAL VOC 2007 and 2012 datasets, and achieved 85.3% of object 

classification, 43.5% of object discovery results, and 0.07 seconds of testing time. Some of 
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the major concerns faced by the researchers while using CNN as a classification technique 

were; requires higher end graphics processing unit system, high computation cost, and 

requires more training data to attain better performance in object detection and classification.  

In [12] authors implemented fast multi-view segment graph kernel with SVM classifier for 

object detection and classification. The developed model includes two major benefits in 

object detection and classification; exploits spatial relationship between the extracted features 

from dissimilar images and accelerates multi view object classification process. The 

developed model performance was verified on ETH-80, oxford and pairs datasets in terms of 

classification accuracy. SVM was a binary classifier, which supports only binary 

classification and not multi-class classification.  

In [13] authors developed Rotative Maximal Pattern (RMP) technique for object detection 

and classification. In this research, the developed model includes more potential benefits such 

as improved classification performance, reduced system complexity, and storage 

requirements. The developed descriptor simplifies the classification process and pattern 

representation. In this study, the developed technique performance was tested on PASCAL 

VOC 2007, Scene 15, Caltech 101, Stanford 40 action, and UIUCsport datasets in light of 

precision, miss rate and error rate. Though, the developed technique does not deal with multi-

modal background and also requires enormous amount of computation.  

In [14] authors utilizedPrincipal Component Analysis (PCA), Sequential Forward Selection 

(SFS) and SVM classifier for object classification. The PCA was a dimensionality reduction 

technique that enhances the object classification performance in light of simplicity, speed and 

accuracy. Also, it helps in the rejection of unwanted or irrelevant key points from the 

extracted features for improving the computational efficiency and classification accuracy. 

Extensive experiment was carried out on ASCAL VOC 2012 dataset and the developed 

model attained 84.78% of matching accuracy, and86.32% of classification accuracy. On the 

other hand, the PCA technique includes a few concerns such as loss of information and the 

independent values becomes less interpretable.  

In [15] authors used partial dominant orientation descriptor for object detection and 

classification.The developed descriptor extracts the key locations and identifies the dominant 

orientation features of other key locations that results in discriminative characterization and 

global distinctive. Experimental outcomes show that the developed descriptor significantly 

improves the matching and classification results compared to other existing techniques on 

benchmark databases. The developed model performance was analyzed on KONKLAB, 

ETH-80, SU-ASL, Caltech 256, and PASCAL VOC 2007 datasets and achieved 63.17 ± 
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0.38% of classification accuracy.The developed descriptor was sensitive to noise and 

distortion, which significantly affects the matching and classification accuracy.  

In addition, in [16] authors utilized Curvelet and Gabor feature with SVM classifier for object 

classification. At first, the derivative Kadir Brady detector was used for selecting the point of 

interest and window size of the neighbourhood pixels. Then, curvelet and Gabor feature 

vectors were extracted from the point of interest. Experimental investigation shows that the 

developed model outperforms the existing techniques and also attains satisfactory results in 

object classification. In this literature, the developed model performance was investigated on 

Caltech5 dataset. Hence, the SVM classifier does not perform well, while the undertaken 

dataset has more noise and the target classes were overlapped. In addition, it was not 

adaptable for large dataset.  

In [17] authors used a combination of Light Field Distortion (LFD) and bag of features for 

object classification. The developed LFD was a background invariant feature, which 

effectively describes the transparent objects without extracting the texture of the object. In 

this research study, the bag of feature and LFD were combined for classifying the transparent 

objects from the images. The developed work performance was analyzed on real time light 

field image and some transparent objects and it showed 87% of classification accuracy in 

object detection and classification. The developed feature descriptor was only suitable for 

light field images, where it attain only limited performance in other images.  

In [18] authors developed ContextualizedSVM (Context-SVM) for object classification. The 

developed context-SVM technique adjust the classification score on the basis of sample 

ambiguity. In every step, the context SVM technique was related with output context of one 

task (either object detection or classification) to boost other task performance. In this study, 

PASCAL VOC 2007, 2010 and SUN09 datasets were utilized to analyze the developed 

model performance and the developed model averagely attained 31.43 ±(41.39%) of mean 

average precision. While there were too many values in the database, the context-SVM 

technique leads to “over fitting” concern. M. 

In [19] authors used enhanced bag of words and scale invariant feature transform with SVM 

classifier for object classification. In this research, feature level fusion technique was used for 

combining global and local feature values by utilizing weight parameter to enhance the object 

classification accuracy. In addition, SVM classifier (supervised technique) was used for 

classifying the objects from the images. In this literature, the developed model performance 

was investigated on PASCAL VOC 2007 dataset, and achieved 0.394 of mean average 

precision. While performing experiment with hybrid feature extraction technique, feature 
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dimensionality was high that includes a few concerns like requires more storage space, high 

run time and system complexity.  

In [20] authors utilized Discrete Wavelet Transform (DWT) and Gray Level Co-occurrence 

Matrix (GLCM) features for object detection and classification. In this research work, an 

effective texture based feature extraction technique wasimplemented for better object 

detection and classification. The developed model outperforms the existing models in light of 

miss rate and accuracy. By using only texture features, the semantic space was maximized 

between the extracted feature subsets that may leads to poor classification performance. 

3. Proposed Model 

3.1 TensorFlow 

TensorFlow starts receiving the real time input from the user input.Google Tensor flow is 

considered to be the most famous deep learning library in the whole world. It uses machine 

learning in most of its products to improve the accuracy and speed of the search engine, 

image captioning, translation or recommendations. For example: Google user experience’s a 

fast, accurate and much refined search with the AI. If we search for the keyword in its search 

bar, Google is able to provide a recommendation about what could be the next 

word.TensorFlow's software and hardware requirements can be classified into 

 Development Phase: During this phase of the development, the model is trained on a 

desktop or a laptop.  

 Run Phase: Once the training is complete, TensorFlow can be used on many platforms 

like a desktop running on MacOS, Windows or Linux. You can also run it as a web 

service on the cloud and on smart devices like an IOS or an Android. 

Tensor Flow’s architecture works in 3 parts: 

 Pre-processing of the data 

 Building the model 

 Training of the model and its estimation 

TensorFlow as the name describes it takes input as tensors ‘which are multi-dimensional 

array. You can construct a flowchart of operations which can be called as graph, that you 

want to perform on that input. The input provided is gone through various operations by 

following the flowchart and gives the end result as output. This is the reason why it’s called 

TensorFlow because tensors are given input and moves along a list of operation and output 

comes on other end TensorFlow has a built-in API for the following Algorithms: 

 Classification: -tf.estimator.LinearClassifier 

 Linear Regression: -tf.estimatorLinearRegressorand few others. 



                          JOURNAL OF CRITICAL REVIEWS  

                                                                                   

                                                                    ISSN- 2394-5125             VOL 7, ISSUE 12, 2020 

 

5215 

 

 

 

Figure 2: YOLO V3 Network Architecture 
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For our project we have used TensorFlow 1.14.0 ‘get_session' is not available when using 

TensorFlow 2.0 or as TensorFlow website suggest about migrate 

(https://www.tensorflow.org/guide/migrate), we can import TensorFlow as following to keep 

compatibility when using TensorFlow 2.0: import tensorflow.compat.v1 as tf.++ 

3.2 Darknet YOLOv3 

YOLO (You only look once) is currently state-of-the-art for real time object recognition. As 

compared to the other algorithms like RCNN, mask RCNN and other computer vision 

methods it is very fast to detect multiple objects in real time cases or scenarios with high 

accuracy. YOLOv3 is implemented in a C++ based framework called the Darknet which is on 

the Linux platform. The object detection system using YOLOv3 algorithm has been popular 

recently due to its very good performance compared to other type of algorithms. The objects 

present in each frame of the video is detected with bounding boxes along with labels which 

are being applied and these are all happening in real time. 

 

Figure 3: YOLOv3 weight distribution  

 

Figure 4: YOLOv3 Process Flow 
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YOLOv3 algorithm aims to predict class of an object and surround that object with a 

bounding box which specifies the location of the object. As we can see in Figure 3Each of the 

bounding box is described using width , height , center of a bounding box and a value c 

corresponds to a class of an object(Such as traffic signals, vehicles) and the probability of the 

presence of an object in bounding box is predicted. Then pc value is predicted using these 

descriptions, which is the probability of the presence of an object in the bounding box. 

Here while working with YOLO we do not search for interesting regions in an image that 

could potentially have an object, instead we split our image into cells which typically is a 

19x19 grid & each cell predicts 5 bounding boxes which results in a large number of 1805 

bounding boxes for a single instance/image which can be seen in Fig 4 Objects are absent in 

most of the cells & bounding boxes. This is where the predicted pc value is usedand the 

bounding boxes with the low object probability are removed and the one with highest pc 

value is displayed this process is known as non-max suppression 

3.3 HDF file format 

HDF stands for Hierarchical Data Format. In this format, there is format type known as 

HDF5 which gives good performance data library and is used to manage, process, and store 

different type of data. HDF5 was created for faster input & output processing and its storage. 

Many seldom payware and non-commercial software platforms like MATLAB, Python, 

Scilab, IDL, Java are supported by HDF. It can even perform n-dimensional datasets and the 

dataset consists of elements which are complex in nature. It has better performance with a 

abundant set of integrated performance features that allows for access time and storage space 

optimizations. There is no-specific limit on the size of objects within a collection; this gives a 

great flexibility for managing data. 

 

Figure 5: HDF file format 
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The block representation in Figure5 represents how an HDF5 file format looks. Here are 

some major features why we converted our weights into HDF5 file format, 

Self-Describing: HDF5 file format data sets are self-describing. By extracting the metadata 

without needing an additional metadata document, helps in efficiency.  

Supports Heterogeneous Data: Dataset of different types can be stored in one HDF5 file.  

Supports Complex and Large Data: Hierarchical data form-5 is a compressed format which 

was created to support heterogeneous, large and complex datasets.  

Supports Data Slicing: Extracting parts of the dataset that are needed for analysis, which 

means that the large files need not to be read completely into the memory or RAM of the 

computer.  

Open Format - wide support in the many tools: HDF5 format is open for the users, it is 

supported by a lot of programming tools and languages, including open GIS tools like QGIS 

and R. 

We have converted YOLOv3 Weights format into HDF file format, and we will be using 

HDF5 file format since it can handle dataset objects which are in gigabytes unlike HDF4 

which is older version and compared to it, HDF5 is simpler and can process faster, Because 

HDF5 format is a compressed format. The HDF5 can hold the size of all the data which are 

optimized and that makes the entire file size to be smaller. Even when HDF5 is compressed, 

it often contains big data and can still be quite large. Data slicing is a powerful attribute of 

this format, by which a specific subset of a dataset can be extracted for processing purpose. 

That means the large files need not to be read completely into the memory or RAM of the 

computer.; which allows us to efficiently work with large (gigabytes or more) datasets. 

4. RESULTS AND DISCUSSION  

4.1 Data collection 

In recent decades, several datasets are available for object detection and classification such as 

scene 15, Stanford 40 action, UIUC sport, Caltech 101, PASCAL VOC 2007, 2010, 2012, 

and so on. Though, it is essential to select a proper online or real time database, if not the 

succeeding operations cannot be performed well such as object detection, feature extraction, 

optimization and classification. The sample image of PASAL VOC 2007 dataset is 

graphically denoted in figure 6. 
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Figure 6: Sample image of PASCAL VOC 2007 dataset for object detection and 

classification 

4.2 Performance Evaluation 

By using YOLO Model, we have reduced the parameter from twenty classes to just two 

classes of the second last layer. The prediction from each tensor is compared in terms of 

accuracy and speed performance. And by converting the weights format to hierarchical data 

form. The input is taken from the webcam and then it is processed within few milliseconds 

and the objects in the video will be classified and labeled with probability. The performance 

is better overall. We can observe the output as shown in Fig 7. 

 

Figure7: Output of image classification using YOLO algorithm. 

Above images are the final output displayed on the monitor, Figure 7  are the instances where 

the vehicles are detected by YOLOv3, the instance where multiple objects are identified at 

the same time. 

Table 1: Performance comparison 

Method Accuracy Sensitivity Specificity 

SVM [11] 67.9 58.4 50.7 

ANN [13] 58.4 50.7 58.4 

CNN [15] 88.8 80.6 81.6 

RNN [17] 88.7 75.7 60.9 
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MS-CNN [19] 89.01 80.6 68.9 

YOLO V3 99.23 99.22 89.23 

 

From the table 1, it is observed that the proposed method gives the highest classification 

accuracy compared to the state of art approaches such as SVM [11], ANN [13], CNN [15], 

RNN [17] and MS-CNN [19]. 

5. CONCLUSION 

The proposed research follows modern techniques from the field of Deep Learning and 

Computer Vision. In the field of object detection, we have used YOLOv3which is a unified 

model. This particular model we used is quite simple to construct and full images can be 

directly trained. YOLOv3dataset was converted into .h5 format and the evaluation was faster. 

It can be used for pre-processing of data in a pipeline by performing object detection for a 

few real time applications.The probability of the object can be changed into the distance 

between the object and the webcam and that distance can be used to know the distance 

between obstacles in a driverless car. One of the important scopes would be to train the 

system on little a video sequence so that it could be used for tracking applications, which 

would further enable the work of object detection in driverless car to be more accurate and 

reliable. 
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