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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.
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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
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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.

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.

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 (loU)
systems. These benchmarks provide numerical
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assessments of the accuracy and robustness of
object detection methods.

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.

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.

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
creating more accurate and efficient object
recognition algorithms and exploring new
applications, such as robotics.

References:

1. Viola, P., & Jones, M. (2001). Rapid object
detection using a boosted cascade of
simple features. Proceedings of the 2001
IEEE Computer Society Conference on
Computer Vision and Pattern Recognition.

CVPR 2001, 1, I-1.
https://ieeexplore.ieee.org/document/9905
17

2. Dalal, N., & Triggs, B. (2005). Histograms
of oriented gradients for human detection.
Proceedings of the 2005 IEEE Computer
Society Conference on Computer Vision
and Pattern Recognition. CVPR 2005, 1,
886-893.
https://ieeexplore.ieee.org/document/1467
360

© 2023,IJSREM | www.ijsrem.com

| Page 2


http://www.ijsrem.com/

@5’ ‘33%?
o 34 International Journal of Scientific Research in Engineering and Management (IJSREM)

fal Volume: 07 Issue: 04 | April - 2023 Impact Factor: 8.176 ISSN: 2582-3930

3. Ren, S., He, K., Girshick, R., & Sun, J.
(2015). Faster R-CNN: Towards real-time
object detection with region proposal
networks. Advances in neural information
processing systems, 91-99.
https://proceedings.neurips.cc/paper/2015/
file/14bfa6bb14875e45bba028a21ed3804
6-Paper.pdf

4. Redmon, J., Divvala, S., Girshick, R., &
Farhadi, A. (2016). You only look once:
Unified, real-time object detection.
Proceedings of the 2016 IEEE Conference
on Computer Vision and Pattern
Recognition. CVPR 2016, 779-788.
https://ieeexplore.ieee.org/document/7780
460

5. Lin, T. Y., Goyal, P., Girshick, R., He, K.,
& Dollar, P. (2017). Focal loss for dense
object detection. Proceedings of the 2017
IEEE International Conference on
Computer Vision. ICCV 2017, 2980-2988.
https://ieeexplore.ieee.org/document/8237
584

6. Girshick, R.(2015). R-CNN fast.
Proceedings of the IEEE International
Conference on Computer Vision, 1440-
1448.

7. Ren, S., He, K., Girshick, R., & Sun Jie
(2015). Faster R-CNN: Real-time object
detection using region proposal networks.
Advances in  Neural Information
Processing Systems.

© 2023,IJSREM | www.ijsrem.com | Page 3


http://www.ijsrem.com/

