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Abstract — The key task of object detection in computer 

vision is to detect and recognize features in images. In recent 

years, the development of object detection algorithms has 

made great progress and methods based on deep learning 

have produced state of the art results. This work describes 

many object detection methods, including traditional feature-

based methods and deep learning-based methods. We cover 

object detection problems, including occlusion, scaling, and 

warping of objects, and methods to solve them. We also 

review some well-known object recognition datasets and 

benchmarks to determine the performance of object detection 

algorithms. Finally, we discuss some current trends and 

potential future avenues in object detection research. 

Keywords: Object Detection, Computer Vision, Deep 

Learning, Feature-Based Methods, Evaluation Metrics 

I. INTRODUCTION 

The key task of object detection in computer vision is to 

locate and recognize objects in images. Self-driving cars, 

security systems and medical imaging are just a few of its 

many uses. Two broad categories of object detection 

algorithms are deep learning-based methods and traditional 

feature-based methods. Feature-based methods use custom 

features to find objects, such as SIFT or HOG. In contrast, 

deep learning-based techniques use convolutional neural 

networks (CNNs) to automatically learn features. Techniques 

based on deep learning have recently yielded cutting-edge 

results that have significantly advanced the field of object 

detection research.  

II. OBJECT DETECTION ISSUE:  

Object detection is a difficult task due to many issues such as 

occlusion, scale fluctuation, and object deformation. When an 

object is completely or partially hidden by another object in 

the scene, it is said to be occluded. The term "scale variation" 

describes how the size of an object in an image change 

depending on its distance from the camera. When an object 

changes shape, for example by bending or twisting, it is said 

to be deformed. Researchers have created many techniques to 

solve these problems, including multi-scale object detection, 

object proposition, and deformable convolutional networks.  

A. Object Detection Datasets and Evaluation Metrics:  

To determine the performance of object detection algorithms, 

several object detection datasets have been created. Pascal 

VOC, COCO and ImageNet are some of the most commonly 

used datasets. These datasets include bounding boxes around 

objects of interest in annotated photos. A number of 

evaluation metrics, including mean accuracy (mAP) and 

cross-correlation, have been created to assess the 

effectiveness of object detection (IoU) systems. These 

benchmarks provide numerical assessments of the accuracy 

and robustness of object detection methods. 

B. Future Directions and Current Trends:  

Real-time object detection and video object detection are 

popular in recent years. Real-time object detection attempts 

to locate objects in near real-time with minimal 

computational and memory requirements. To recognize 

objects in video sequences, other factors such as object 

tracking and motion estimation must be taken into account. 

The development of more efficient and accurate object 

recognition algorithms, as well as the search for new 

applications such as robotics and augmented reality, should 

be the main areas of interest for future object detection 

research.  

C. Example:  

A person, bicycle, car, and stop sign were detected and 

classified in this image using the Faster R-CNN algorithm. 

The method creates a set of possible object locations, called 

region proposals, before classifying each region proposal as 

an element or background. Bounding boxes around each 

found object and its associated class are included in the final 

form of the output. 

 
 The critical problem of object detection in computer 

vision has many real-world applications, including 

autonomous driving, espionage, and object tracking. Object 

recognition has made remarkable progress in recent years due 

to improved deep learning techniques and the accessibility of 

huge datasets, and remains a very active research topic.  

III. CONCLUSIONS:  

The critical task of object detection in computer vision has 

many applications in many different industries. The two main 

object detection approaches are traditional feature-based 

methods and deep learning-based methods. Deep learning-

based methods have recently yielded cutting-edge results that 

have significantly advanced object detection research. 

However, object recognition remains a difficult task due to 

issues such as occlusion, scale fluctuation, and object 

deformation. Researchers have created a number of 

techniques to address these issues, including deformable 

convolutional networks and multi-scale object detection. The 

effectiveness of object detection algorithms was evaluated 

using various object detection datasets and evaluation 

metrics. Future research on object detection could focus on 
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creating more accurate and efficient object recognition 

algorithms and exploring new applications, such as robotics. 
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