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Abstract. As a government needs to facilitate the whole public including traffic public facilitate.
A pedestrian traffic light should be perceived by pedestrian to safe them to cross the street
including someone with the vision deficiency problem. Nowadays, a technology supports human
being to build some innovations or application more practical. An innovation which adopt the
computer vision and deep learning technology can be built to recognize the pedestrian traffic
light which is portable and practical in the context of light computing. The paper aim to evaluate
threshold value and data parameters to recognition pedestrian traffic light by Tensorflow and
SSD MobileNet V2. The sample are green light and red light on pedestrian traffic light. Based
on result, more number of data train than data test and higher of threshold value, the accuracy
obtained is more better. Object detection accuracy level reaches 97,98%. On the other result,
earphone can produce sounds based on detected objects with output accuracy level reaches
100%.

1. Introduction

Based on the Data and Information Center of the Indonesian Ministry of Health, there are approximately
5.8 million people in Indonesia who had problem with vision. About 5.313 million Indonesian people
had vision deficiency at low-level and about 507 thousand Indonesian people had vision deficiency at
high-level. Some people have vision deficiency since they are born and some people have vision
deficiency because of accidents [1].

The problem of vision deficiency might cause a decrease productivity. Because person needs other
people, technology and facilities around to assist and to support him. One of many facilities that are
created by government to assist someone who had vision deficiency is pedestrian traffic light. It makes
pedestrian feel safe to cross the street. The pedestrian traffic lights show an information of street’s
condition by an indicator pedestrian traffic lights [2]. Red light shows that pedestrians are disable to
cross the street and green light shows that pedestrians are able to cross the street. Because of vision
deficiency the vision of pedestrian light can be replaced by sound of red and green indicators.
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In this era of revolution Industry 4.0 with the rapid of technology development, there is an innovation
instrumental area based on computer vision and deep learning. The innovation can support the people
who had vision deficiency to obtain the information of pedestrian traffic light. The information is
captured by camera and the image is processed by a microcomputer with deep learning algorithm inside
of it to recognize the pattern. The innovation uses a Raspberry Pi 4 model B as the microcomputer and
the Tensorflow and SSD MobileNet as the deep learning algorithm which is light of computing [3].
The pedestrian traffic light recognition used RGB images as the input. Some algorithms have been
applied to recognize the traffic light based on color [4], edge [5], shape and texture [6]. The algorithms
which is based on color, it computed the color density information to recognized the color of pedestrian
traffic light [7]. However, the recognition of pedestrian traffic light uses many parameters to obtain the
optimum result.

The optimum result of pedestrian traffic light recognition can be shown by accuracy value. Factor on
level accuracy of recognition depends on the configuration of the threshold values and comparison in
the number of train data and test data. In this paper, we discuss the method, result and discussion and
conclusion.

2. Theory

2.1. Pedestrian Traffic Light

Pedestrian traffic lights are facilities for pedestrians to assists pedestrians cross the street safely and
comfortably. Pedestrian traffic lights have 2 signal such as green light and red light. Generally, the width
of vehicle lanes is 3.5 meters, so the lane has free space of 0.5 meters if there are vehicles with a
maximum width of 2.5 meters. The range time when the green signal on the pedestrian traffic light is
between 7 to 60 seconds depends on the volume of vehicles and pedestrians at the street [8].

Figure 1. Pedestrian Traffic Light

2.2. Image Processing

Image processing is a method to manipulating and analyzing images. The input of image processing is
the image and the output is a processed image. This image processing uses certain information or the
number of pixels on an image. The purpose of image processing is to improve image quality (Image
Enhancement) by adding certain features and restoring images (Image Restoration) by removing noise
that causes image quality degradation [9].

2.3. Tensorflow

Tensorflow is an open source library that used to build, develop and conduct training data on machine
learning models. Machine learning is a computer science to help and solve problems automatically.
Tensorflow requires data to be trained [10].

Tensorflow uses a variety of tools and libraries so Tensorflow can be widely implemented. Tensorflow
can be used for number processing, image processing, sound processing, etc. Tensorflow can be
converted to Tensorflow Lite for mobile devices user [11].

2.4. SSD Mobilenet V2

SSD MobileNet V2 is one of the machine learning architectural models. SSD MobileNet V2 is designed
to detect more than one or multiple objects in real time. SSD MobileNet V2 is used for mobile devices
with light specifications. The architecture of SSD MobileNet V2 has the features of linear bottlenecks
and shortcut connections [12].
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SSD MobileNet V2 is one of the models of the Convolutional Neural Network (CNN) architecture.
Convolutional Neural Network is a computer science for the development of artificial neural networks
by adopting human neural networks to recognizing and detecting objects. SSD MobileNet V2 uses
depthwise convolution and pointwise convolution [13].
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Figure 2. Architecture of CNN Model (a) Depthwise Convolution
and (b) Pointwise Convolution [12]
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Figure 3. Architecture of SSD MobileNet V2

2.5. Raspberry Pi 4 Model B

Raspberry Pi 4 Model B has similar components to Personal Computer (PC). Raspberry Pi 4 Model B
has components such as CPU, GPU, RAM, USB Port, HDMI, GPIO and Audio Port. Raspberry Pi 4
Model B requires power 5V/3A to operate. Raspberry Pi 4 Model B uses Micro SD Card as a data
storage [14].

Raspberry Pi 4 Model B can be connected and control other devices or modules such as sensor modules,
camera modules, earphone etc. Raspberry Pi 4 Model B needs to be programmed to control other
modules or devices.

o F

Figure 4. Raspberry Pi 4 Model B

3. Results and Discussion

In this paper, the data of pedestrian traffic light recognition are obtained at crossing street in front of the
Bundaran Hotel Indonesia, Jakarta. The width of the street up to 12.5 meters. Time estimated of the
signal green on pedestrian traffic light up to 20 seconds depends on the volume of vehicles and
pedestrians on the road. The data consist of 530 images of red light and green light pedestrian traffic
light. The training of deep learning is based on video that captured during the data obtaining. The data
video divided into 99 frames. The images are captured and labeled as the green light or red light. The
labeled activity in the purpose of training the SSDMobileNet. The result of recognition by
SSDMobileNet depends on the confidence value which is called as threshold. The value of threshold
prevents the misclassification of the result. In the range of 55% up to 85% threshold value is investigated
in this paper. The value of comparison data training and data testing is investigated on this paper. The
result with 70:30, 80:20 and 90:10 comparison training data and testing data respectively is shown in
figure 5. Data results of pedestrian traffic lights detection can be seen in Table 1.
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Figure 5. Accuracy with 70% : 30% of Training Data and Testing Data

From the data result in Figure 5, The highest accuracy of object detection is 85.86% with threshold
value at 85%. The lowest accuracy of object detection at 51.52% with threshold value at 55%.
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Figure 6. Accuracy with 80% : 20% of Training Data and Testing Data

From the data result in Figure 6, The highest accuracy of object detection is 91.92% with threshold
value at 85%. The lowest accuracy of object detection at 65.66% with threshold value at 55%.
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Figure 7. Accuracy with 90% : 10% of Training Data and Testing Data

From the data result in Figure 7, The highest accuracy of object detection is 94.95% with threshold
value at 85%. The lowest accuracy of object detection at 70.71% with threshold value at 55%.
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From the Figure 5, Figure 6 and Figure 7 can be seen that the number of comparison training data and
testing data gave a variation of accuracy. However, those figures showed the trend of increasing
accuracy proportionally comparable with the value of threshold.

Table 1. Result of Accuracy of Output Sound of Red Light and Green Light

Data Train : Threshold | Number of False Object Detection Output Sound
Data Test (%) (%) Detection Accuracy Level (%) | Accuracy Level (%)
70:30 14 85,86 100
80:20 85 8 91,92 100
90:10 5 94,95 100

Table 1 shows the result of accuracy of output sound of red light and green light. The output sounds
based on the pedestrian traffic light detected. All output sound accuracy levels are 100% due to the
compatibility between the object detection results and the sound produced.

Some results of detection of pedestrian traffic lights can be seen in Figure 8 and Figure 9. The object
detection result matched with the pedestrian traffic light in Figure 8. The figure 8 shows that the green
light is successful to be recognized as green light at above and the red light is successful to be recognized
as red light at the bottom. On the other hand, the object recognition result which is mismatched can be
seen in Figure 9. Figure 9 shows that some mismatched would be happen when the system false detected
object and the system could be wrong recognized the color of the pedestrian traffic light.
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Figure 8. The Object Detection Result Does Matches
With The Pedestrian Traffic Light
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Figure 9. The Object Detection Result Which is Mismatch
With The Pedestrian Traffic Light

4. Conclusion

From the data result of this paper, The highest accuracy of object detection is 94.95% has a comparison
on training data and testing data at 90% : 10% of all data and the threshold value at 85%. The lowest
accuracy of object detection at 51.52% has a comparison on training data and testing data 70% : 30% of
all data and the threshold value at 55%. It can be concluded that more number of training data than
testing data and higher of threshold value, give a better result in accuracy. On the other hand, output
sounds can be produced successfully 100% based on the object detected. Some computer vision and
deep learning application can be applied to obtain the real time system that is portable and very helpful
for someone with a vision deficiency. This innovation can be more developed.
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