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Abstract: Implementations of object detection by using common devices for general purpose application is not widely used
for speed and prone to errors. Most of research in speed detection using known method such as Centernet, Yolov3, Fast-RNN has
variant result since the computer used are different. This experiment try to conduct experiments for person detection with
Centernet and Yolov3 method using commonly used computer only using CPU. Based on the experiments, Yolov3 can give a
much better precision for person detection by 98.42% of mAP point while Centernet only 97%. In terms of processing speed,
Centernet can give much better speed where it can detect a person in average 370ms better than Yolov3 with average of 1050 ms

or 1 second.
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1. Introduction

The implementation of artificial intelligence in object
detection is known and used in a few applications. These
applications usually design to help user in gathering
information of certain objects. The object to be detected is
gathered from certain sources such as video, picture, or any
image resources. Some implementations of object detection
are Vehicle Number Plate [1, 2], people head count [3], face
recognition [4], face mask recognition [5], real time human
detection [6], and many other application.

The implementation of artificial intelligence in these
applications are using methods such as yolo, center net,
RNN, CNN, and many others method. CNN is introduced in
1993 and used in many pattern recognitions since this
method is easily implemented and widely recognize [7].
Yolo and Centernet are the most used. Acccording to Nife
[8], processing the object detection using yolo would take
averages of 10 seconds using Yolo, and in research from
journal [9, 10] result about the same average results.. If this
statistic is used in real time object detection, then the

efficiency of object detection can be very low.

In daily usage of object detection using artificial
intelligence, people tend to use common devices like
ordinary CPU or laptop. Different approaches can result in
different results [11, 12].

In these articles, we use CenterNet and Yolov3 to
compare the speed and accuracy of these methods. The
object which is detected will be persons. This comparison is
held to find whether these two methods can be used in
common devices and application as this experiment was
conducted by using ordinary laptop without using GPU and
only CPU. Speed and precision are two main concerns
while developing an Al application, especially in client
server applications.

2. Methods

The propose method in this paper are CenterNet and Yolov3.
Centernet and Yolov3 are 2 of most used method in object
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detection. Both Centernet and Yolo has been used in research
[3, 10, 13] using a number of objects.

2.1. Center Net

Centernet according to Duan [14] is implement by
modeling an object as a single point rather than a pair of
keypoints or an anchor box. The center point on this term is
the center point of an object bounding box. CenterNet uses
keypoint estimation techniques to find the center points of
objects and regresses to all other object properties, such as size,
orientation, 3D location, and pose. The architecture of
centernet is shown in Figure 1.
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Figure 1. Architecture Of CenterNet [14]

CenterNet was built using 3 main components:

1. Backbone network,

The backbone network is a deep convolutional neural
network that extracts features from the input image.

2. Keypoint detector.

The keypoint detector is a convolutional layer that predicts
a heatmap for the center points of objects.

3. Set of property heads.

The property heads are convolutional layers that predict the
properties of each object, such as width, height, offset, depth,
orientation, and pose.

The final output of CenterNet is a set of triplets: (center
point, bounding box size, object properties) [14]

2.2. Yolov3

YOLOV3 stands for You Only Look Once version 3, which
means that it only requires one forward pass through the
network to make predictions for the whole image, unlike other
methods that use multiple passes or regions of interest.

Yolo is an object detection algorithm that base on
convolutional neural network (CNN) and improve by using

Faster-RCNN [10]. In order to detect an object, Yolov3 use
106 layers for features extracting base on provided images
[15]. Yolov3 used anchor box by using Faster-RCNN to
improve bounding box in identifying object. Right now Yolo
has been upgraded to Yolov5 and used for social distancing
detection [16].

When Yolov3 is used for image detection, the algorithm
will divide the image into grid of cells. A number of grids will
be used for constructing bounding boxes. Every grid cell will
be used for predicting a fixed number of bounding boxes.

The structure of yolov3 network architecture is shown in
Figure 2.
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Figure 2. Architecture of Yolov3 [15]

2.2. Dataset

Dataset used in this experiment will be taken from COCO
2017 dataset. The data will be divided into 2 categories which
are:

1. Picture that have person inside.

2. Picture without any person inside.

The number of image dataset used in this experiment is
1500 data for each category.

The pretrained model used in this experiment is
center_net_resnetl8 vlb for centernet person detection and
yolo3_darknet53 for yolov3 model. These pretrained models
are taken from Model Zoo. The data information can be
viewed in Tabel 1.

Table 1. Dataset Information

Method Type Data Count
Centernet Not Person 1500
Person 1500
Yolov3 Not Person 1500
Person 1500
2.2. Yolov3

Proposed model for this experiment is to feed the current
pretrained network model of Centernet and Yolov3 with the
dataset and store the test result into database. The result will
be shown by using error percentage, Mean Average Precision
(mAP), and speed detection in mili second.
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In order to determine the mAP value, the result will be
gathered and form into a confusion matrix. These results will
be used to calculate precision and recall. Precision is used to
determine more accurately whether a model is precisely in
creating a conclusion while recall is a term used to determine
whether the result always return a good result, either true
positive or false negative. The model of both experiments is
conducted according to Figure 3.
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Figure 3. Propose Experiment Model

The network models used in this experiment is using
Centernet and Yolov3. Precision, recall, and mAP is calculated
using formula as below.

TP

precision = —— @

recall = —— 2)
TP+FN

mAP = ~¥X, AP, 3)

3. Results and Discussion

This experiment was conducted by using commonly used
computer and intel machine learning library and with
processor which support deep neural network library. Result
of detection speed test is presented in Table 2.

From Table 2, we can see that Centernet method can detect
a person object in much faster time then using Yolov3. Overall
processing time of Centernet method is done in average of
370ms, while Yolov3 method takes about 1050ms.

Table 2. Detection Speed of Centernet and Yolov3

Method Type Detection Speed (ms)
Min Max Average
Centernet Not Person 230 730 370
Centernet Person 280 560 370
Yolov3 Not Person 640 1500 1060
Yolov3 Person 700 1470 1050

Based on this experiment, where the environment is a daily
computer device with intel processor, Centernet is faster than
Yolov3. In terms of accuracy, experiment result shown on
table 3.

Table 3. Accuracy Percentage of Centernet and Yolov3

Method Type Accuracy (%) Data
Count
Centernet Not Person 95.74% 1500
Centernet Person 85.11% 1500
Yolov3 Not Person 90.89% 1500
Yolov3 Person 97.84% 1500

From above table, we can see that the accuracy of Yolov3 is
much higher than CenterNet. Yolov3 can produce 97.84%
correct predictions of detecting person inside an image ou of
1500 data, while using Centernet only result of 85.11%.

In order to determine the closes usage of image detection,
precision and recall term is generally used. The result on table
4 shows the precision, recall and MAP of both methods.

Table 4. Accuracy Percentage of Centernet and Yolov3

Method Precision Recall MAP
Centernet 83.73 72.91 97.0
Yolov3 94.69 63.29 98.42

From Table 4, the experiment results show that Centernet
have the lowest precision than Yolov3. While recall of
Centernet is much lower with 27,09% than Yolov3 with 36,71%
wrong data result. This shows that while precision is not
Centernet algorithm best point, but in data handling, Centernet
can give more good results than Yolov3.
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Figure 4. Precision Recall Curve

According to Table 4, the data shown neither the Centernet
nor the Yolov3 is better than the other, while each of the
methods had a strong point; conclusion can be draw from
Figure 4. Precision and recall can be drawn into a graphic to
show which method can give a much better performance. The
more area under a curve of this graphic, the better
performance will be [17]. From Figure 4, we can conclude that
Yolov3 has much better performance than Centernet.
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4. Conclusion

Based on previous data that come from the experiments, to
have a better performance in detecting a person, we can use
Yolov3. Yolov3 can give a much better precision for person
detection by 98.42% of mAP point and better performance
with larger area under curve that shown on Figure 4. In terms
of processing speed, Centernet can give much better speed
where it can detect a person in average 370ms better than
Yolov3 with average of 1050 ms or about 1 second.

Centernet is much better used in applications which need
faster processing and detection like in a real time object
calculations, vehicle detection and other application with
client server connection. While Yolov3 can be used for much
precision needed application.
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