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Abstract: Object detection is a computer vision task which is widely used for face detection and recognition. There 

are many applications to detect an object and process it. If algorithms for object detection could be accurate and fast 

enough, the computers would be able to convey real-time scene information to users. We proposed an android 

application which is used for detecting and recognizing multiple objects provided by the live camera feed. YOLOv3 

an object detection algorithm is used for this process. This application will also able to detect custom objects using 

the dataset trained for these custom objects. The input image or video obtained will be processed by the algorithm, 

used for detection and recognition of the objects in the camera frame. The algorithm divides the frame into SxS 

grids and performs the analysis. The objects in the frame are then recognized on the basis of class probability and 

confidence. The bounding box around the detected object is generated along with the text label specifying the name 

of the recognized object. The text label of the recognized object is extracted and converted to audio format using a 

text to speech algorithm. The object recognized is conveyed to the user via speech output. This application can also 

be used as virtual eye for the visually impaired person to help them to recognize objects. 

 

1. INTRODUCTION 

Object detection is a challenging and exciting task in Computer Vision. This task is comparatively difficult to 

perform for the machines as compared to Humans who perform object detection very effortlessly and 

instantaneously. Detection can be difficult since there are all kinds of variations in orientation, lighting, background 

and occlusion that can result in completely different images of the very same object. Now with the advance of deep 

learning and neural network, we can finally tackle such problems with less effort and time. If algorithms for image 

processing could be accurate and fast enough, the computers would be able to drive cars without specialized sensors, 

and assistive devices would be able to convey real-time scene information to users. Likewise, if these algorithms 

could complete Deep Learning (DL) tasks with high efficient and excellent performance like human beings do, it 

would be real Artificial Intelligent (AI). 

The core tasks of image processing are a serial of recognition: classification, localization and object 

detection; and the key challenges are: accuracy, speed, cost and complexity. To achieve an ideal effect, algorithms 

of recognition have gone a long way before the significant boom of Convolutional Neural Network (CNN) brought 

by AlexNet [1] in 2012. Until 2012, AlexNet via CNN reduced the error rate from 26% to 15.3%, which 

dramatically fueled the development of DL, rekindled CNNs and GPU. 

1.1. Objectives: 
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 To detect the multiple objects in a single frame. 

 To recognize the detected object. 

 To convert the text of recognized object into speech. 

2. LITERATURE SURVEY 

“YouOnlyLookOnce: Unified, Real-TimeObjectDetection” - This paper state that First, YOLO is extremely 

fast. Since frame detection as a regression problem we don’t need a complex pipeline. We simply run our neural 

network on a new image at test time to predict detections. Our base network runs at 45 frames per second with no 

batch processing on a Titan X GPU and a fast version runs at more than 150 fps [2]. 

 “Understanding of Object Detection Based on CNN Family and YOLO (2018)” YOLOv2 provides state-

of-the-art the best tradeoff between real-time speed and excellent accuracy for object detection than other detection 

systems across a variety of detection datasets and Furthermore, YOLO’s better generalizing representation of object 

than other models making it ideal for applications that rely on fast, robust object detection [3]. 

 “A review and an approach for object detection in images”This paper provides the details of the existing 

approaches based on the key concept which is used as the base for development of the approach. Apart from this, the 

summary of the available source codes and the datasets used for the evaluation of the object detection approach is 

presented. This paper also provides the idea to solve the multi class object detection problem based on the Steiner 

tree. This paper is useful for the study purpose as well as for the new researchers who want to explore the OD 

research area [4]. 

 “Moving Object Tracking in Video” object detection in video image obtained from single camera with 

static background that means fixing camera is achieved by background subtraction approach. In this thesis, we tried 

different videos with fixed camera with a single object and multiple objects to see it is able to detect objects. Motion 

based systems for detecting and tracking given moving object of interest can be created. Using SIFT feature 

extraction first feature of the object and the frame has detected to match the interested object. Since for feature 

extraction, SIFT algorithm has been used so tracker is invariant to representation of interested object. In the future, 

we can extend the work to detect the moving object with non-static. 

Background, having multiple cameras which can be used in real time surveillance applications [5]. 

“A review and an approach for object detection in images” a  review  on  the topic of  object detection 

(OD)  has  been  carried out  by Prasad  (2012),  Madaan  and Sharma (2012) and  Karasulu (2010). Prasad (2012)  

has discussed the  problem of object detection    in real  images  and  addressed  the  various  aspects  like  the  

feature  types,  learning  model, object templates, matching schemes and boosting methods, where as Madaan and 

Sharma (2012) have considered the same problem of OD in remote sensing images and explored the concept of pre-

segmentation for object detection  . Karasulu (2010) has reviewed and evaluated the methods for moving object 

detection   in videos. Though, the different review papers are available for OD, but, this paper is different from the 

existing papers.  This paper  provides the details of  the  existing  approaches  based  on  the  key  concept  which  is  

used as the base for development of the approach. Apart from this, the summary of the available source codes and 

the datasets used for the evaluation of the OD approach is presented. This paper also provides the idea to solve the 
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multi class OD problem based on the Steiner tree.  This paper is useful for the study purpose as well as for the new 

researchers who want to explore the OD research area [6]. 

“Multi-Object Detection in Traffic Scenes Based on Improved SSD” YOLO algorithm is used for the 

purpose of detecting objects using a single neural network. This algorithm is generalized, it outperforms different 

strategies once generalizing from natural pictures to different domains. The algorithm is simple to build and can be 

trained directly on a complete image. Region proposal strategies limit the classifier to a particular region. YOLO 

accesses to the entire image in predicting boundaries. And also it predicts fewer false positives in background 

areas.Comparing to other classifier algorithms this algorithm is much more efficient and fastest algorithm to use in 

real time. [7] 

“Object Detection CS725: Project Report of Department of Computer Science and Engineering Indian 

Institute of Technology Bombay India”. An accurate and efficient object detection system has been developed which 

achieves comparable metrics with the existing state-of-the-art system. This project uses recent techniques in the field 

of computer vision and deep learning. Custom dataset was created using label image and the evaluation was 

consistent. This can be used in real-time applications which require object detection for pre-processing in their 

pipeline. An important scope would be to train the system on a video sequence for usage in tracking applications. 

Addition of a temporally consistent network would enable smooth detection and more optimal than per-frame 

detection. [8] 

In this work, we pose a new problem of Interactive Question Answering for several question types 

ininteractive environments. We propose the Hierarchical Interactive Memory Network (HIMN) for thistask, 

consisting of a factorized set of controllers, allowing the system to operate at multiple levels oftemporal abstraction. 

We also introduce the Egocentric Spatial GRU for updating spatial memory maps.The effectiveness of our proposed 

model is demonstrated on a new benchmark dataset built upon ahigh-quality simulation environment for this task. 

This dataset still presents several challenges to ourmodel and baselines and warrants future research. [9] 

We have performed an experimental comparison of some of the main aspects that influence the speed and 

accuracy of modern object detectors. We hope this will help practitioners choose an appropriate method when 

deploying object detection in the real world. We have also identified some new techniques for improving speed 

without sacrificing much accuracy, such as using many fewer proposals than is usual for Faster R-CNN [10]. 

Deeper neural networks are more difficult to train. We present a residual learning framework to ease the 

training of networks that are substantially deeper than those used previously. We explicitly reformulate the layers as 

learning residual functions with reference to the layer inputs, instead of learning unreferenced functions. We provide 

comprehensive empirical evidence showing that these residual networks are easier to optimize, and can gain 

accuracy from considerably increased depth. On the ImageNet dataset we evaluate residual nets with a depth of up 

to 152 layers---8x deeper than VGG nets but still having lower complexity. An ensemble of these residual nets 

achieves 3.57% error on the ImageNet test set. This result won the 1st place on the ILSVRC 2015 classification task. 

We also presentanalysis on CIFAR-10 with 100 and 1000 layers. The depth of representations is of central 

importance for many visual recognition tasks. Solely due to our extremely deep representations, we obtain a 28% 

relative improvement on the COCO object detection dataset. Deep residual nets are foundations of our submissions 

to ILSVRC & COCO 2015 competitions, where we also won the 1st places on the tasks of ImageNet detection, 

ImageNet localization, COCO detection, and COCO segmentation [11]. 
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Table: YOLO compared with the full public leader board. Mean average precision and per-class average 

precision are shown for a variety of detection methods. YOLO is the only real-time detector. Fast R-CNN + 

YOLO is the fourth highest scoring method, with a 2.3% boost over Fast R-CNN. 

 

3. PROPOSED WORK 

3.1 Flow of the System: 

The user will start the camera. After starting the camera the input image or video obtained will be processed 

by the image detection algorithm, used for recognition and detection of the objects in the camera frame. The 

algorithm divides the recognized frame into SxS grids and performs analysis. The objects in the frame are then 

recognized on the basis of class probability and confidence. The bounding box around the recognized object is 

generated along with the text label specifying the name of the recognized object. The text label of the recognized 

object is extracted and converted to audio format using a text to speech algorithm. The object recognized is 

conveyed to the user via speech output. 

3.2 Functional Modules: 

The whole system is divided into four modules. They are Dataset Gathering and Cleaning, Object Detection 

and Object Recognition, Text to speech conversion and GUI development. 
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Fig.1: Flowchart for image recognition and detection 

3.2.1 Dataset Gathering and Cleaning: 

This involves training a dataset for a custom object. The dataset for custom object will be trained 

and the weight file or CFG file generated will be used by the YOLOV3 detection algorithm to recognize 

the custom object. We trained the data set for custom object by using supervisely. 

3.2.2 Object Detection and Recognition: 

This module focuses on detecting objects with the help of camera. The multiple objects detected in 

the camera frame will be highlighted by a rectangular box along with the text to indicate the detected 

object, this rectangular box is nothing but a Bounding box. The objects detected in the camera frame 

will be recognized on the basis of the class probability. The recognition part will be executed by the 

YOLOV3 library.  

3.2.3 Text to Speech Conversion: 

The text of the recognized objects willbe converted into speech output and it will be the final 

output which will convey the names of objects detected in the frame.
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Fig. 2: Graphical flow of functional modules. 

3.2.4 GUI development and App Integration: 

This module is a mobile application. In this module we have integrated Object Detection and 

Recognition in mobile application. 

 

4. CONCLUSION 

This survey helps in developing an approach for multi-object detection and recognition. It has helped to explore 

the various approach that has been previously developed for single and multiple object detection and recognition. 

With this survey and study, we have proposed an efficient approach for detection and recognition using YOLO v3 

from which we can increase the mAP (mean Average Precession). When we implement the YOLO v3 in 

combination with Fast R-CNN the mAP obtained is 70.7. Our approach also has a feature of converting recognized 

image into the speech that will be our final output. The proposed approach also has implemented in the mobile 

application. This system in future will help a person with having visual impairment as a helping hand by giving 

voice output of objects in front of them. 
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