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ABSTRACT

Object detection achieved very good performance by using deep learning models but there is a problem
with noisy images. Due to the presence of noise in images, it is difficult to detect the object accurately.
The main objective is to detect multiple objects in noisy images by using YOLOV3 approach.

Generally,

the CNN and R-CNN family algorithms extract the feature maps by using convolution

operation with the striding method and objects detected by using neural network. But YOLOV3
algorithm directly applied on entire image and predict the bounding boxes along with labels and scores. In
this article, the input noisy images smoothened by using median filter then YOLOV3 performs detection
operation on entire image. Hence, YOLOV3 detects the object faster as compared with the other deep

learning algorithms.
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Introduction

Object detection is exhaustive research area in
computer vision. The function of object detection is,
to detect the object in an image and to identify the
location of the object in the image or video[1].
Object detection process achieved in two ways i.e.
Two-step method and one-step method. R-CNN
family(R-CNN, Fast R-CNN, Faster R-CNN) coming
under the category of two-step method. In this
two-step method, features are extracted by using
sliding window technique and then classification is
done by using convolutional neural network[2].
But where as in one-step method(YOLO, SSD) no
need to extract selected regions from image.
Instead that, it predicts class label, class score and
bounding boxes of the entire image at one time and
detects multiple objects in an image by using
single neural network. This algorithm gives faster
results compare with the remaining deep learning
models[3]. YOLOV1, YOLOV2, YOLOV3, YOLOV4
and YOLOV5 coming under the category of YOLO.
YOLO model works by splitting the input image
into grid cells. Where, each cell having a bounding
box. YOLO model uses a ResNet architecture. In
ResNet, network is learning from function of actual
input (x). The main idea behind the Resnet is to

make output is equal to the input[4]. The first
layer of the YOLO algorithm, will have 32 filters
with 3x3 size and get output 256x256. In second
layer, 64 filters with size 3x3 and with stride 2, then
get output size of 128x128. Finally at the last, it
has Scalel, Scale2 and Scale3. That means YOLO
algorithm gives output at three different scales.
The different layers are layer 82, layer 94 and layer
106[5]. YOLO has 75 convolutional layers and 31
are other layers. YOLO has generally CNN, RelU
and maxpooling layer. Maxpooling layer used for
reducing the size of the image[6].

Working Of Yolov3 Algorithm

The below figure shows the flow chart for multiple
object detection on noisy images. Here the input
image is the noisy image, this noise is removed
and smoothened image by using median filter.
Then CNN is applied on entire image to perform
the transformations and convolution output is
flattened by using fully connected layers. Score
thresholding block used to get the score of the
object and the score is showed on the object
along with the label name. Non-maximum
suppression( NMS) is a technique which is used
to remove all bounding boxes which are having
lowest accuracy[7]. Finally YOLOV3 performs the
detection operation as follows.
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Fig.1: Flow chart for multiple object detection on noisy images using YOLOV3

To detect objects in an image, this approach
using the pre-trained model weights. These
weights are trained using darknet model on COCO
dataset. COCO dataset has 80 classes. Download
YOLOV3.weights and use weight reader class to
read YOLOV3.weights. The 106 layers of the
YOLOV3 trained by using YOLOV3.weights. Let us
consider the height and width of the image is
416x416. then we have to draw the bounding box
with parameters Xmin, Ymin, Xmax, Ymax. here,
Xmin and Ymin are the starting of the bounding
box, Ymin and Ymax are the ending of the

bounding box. Object ness variable is used to
check the presence of object in the cell[8]. Get label
is used to label the object and get score is used to
identify the score probability of the object. It has
two bounding boxes, those are actual and
predicted bounding box. The intersection of
union(IoU) is calculated by using the formula
IOU=intersection/union. Then NMS(Non-maximum

suppression) is an algorithm for cleaning up
multiple bounding boxes which predicted for the
same object. It can remove all bounding boxes
with lower score and can get single bounding box ,
which has maximum accurate output[9].

Results and Discussions

The below figures give brief idea regarding object
detection on noisy images. Here, figure 2 are noisy
images which are smoothened by using median
filter. The output of median filter is shown in
figure3. Finally the smoothened images are
detected by using YOLOV3 along with object score
and lables which are shown in figure 4. YOLOV3
approach detected objects very fast which are
aligned perfectly but YOLOV3 is unable to predict
the mis-aligned objects in an image. In future
work, we want to detect mis-aligned objects in an
image by using YOLOV3 algorithm by adding of
some modifications.
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Fig.2: Noisy images
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Fig.3: Smoothened images

sports ball 63.20256590843201
person 71.83326482772827
person 98.67169260978699

sports ball 63.09741735458374

person 94.36735510826111

Fig.4: Detected images along with labels and scores

Observations
Table: Multiple object detection results by using YOLOV3

S.NO | Images Class Labels Class Scores

1 sports ball 63.20256590843201
2 Imagel person 71.83326482772827
3 person 98.67169260978699
4 sports ball 63.09741735458374
5 Image2 person 94.36735510826111

8| International Journal of communication and computer Technologies| 2021 | Vol 9 | Issue 1




Vasanthi Ponduri et al/ Reliable Multiple Object Detection On Noisy Images By Using Yolov3

Conclusion

In this article, we have applied median filter and
proposed YOLOV3 algorithm on noisy images, for
multiple object detection. Hence, input noisy
images detected very accurately by using YOLOV3
with high confidence scores compared with the
remaining deep learning models. Because of its
advantages, YOLOV3 can be implemented in a
variety of fields to resolve some real-life problems
like security, monitoring traffic lanes.
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