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Article Info Image processing combine with machine learning is used widely in image recognition,
Received : 16 September 2021 image classification, and image detection. By using camera to detect an object has been
Revised : 29 October 2021 done within several article. The other usage of image and object detection is in
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ccepted : 04 November 20 measurement of distance. Distance measurement is possible by using additional

peripheral such as sensor and extra camera. This research is intended to elaborate the
usage of single camera in detecting and measuring distance. The distance set between
the camera and the object. In this research, author used a square object with different
size and different distance range. By using one of the known data as a pivot in
calculating other image distance, the average error between 4%-7% . These result was
achieved by using different object size. The bigger the size of the object used as
reference, the smaller the error percentage of the measurement.
Keywords: image processing, opencv, machine learning, distance measurement.

1. Introduction

Measurement is the act of determining the target size, length, weight, capacity or any other aspect. The
distance between an object is determined using measurements. Distance measurements can be performed
using rulers, sensors, and other devices. In this journal, the author tries to find a way to measure distance
using only a camera.The use of cameras is more common in everyday life because the camera has become
part of the gadgets around us. Cameras can be found in almost everyday devices such as smartphones and
laptops. Many studies have been conducted to determine the distance between the object and the
camera[1][2]. One method is to use object classification and machine learning. The most common library
for image classification is OpenCv[3]. To help people expand the camera's functionality, this research tries
to formulate measurements and experiment parameters and formulas to calculate the distance between the
camera and the object. By using only the camera and the proposed method, the camera can be used for
measurements This study will use image classification and edge detection in detecting the distance between
the camera and the object. The library used is OpenCv. This study is used to measure short distances
between 20 cm to 200 cm.

2. Method

One study states how a modified camera with the help of a sensor can improve distance measurement
(Valocky, Drahos, & Haffner, 2020). In the study by Valocky, Drahos, & Haffner, distance measurement
was used for detection of object measurements in the range between 110cm and 163cm with a mean error
of 41um. This research is about measuring the distance between objects and patterns.

Meanwhile, Shi-Huang Chen in his research (Chen & Chen, 2011) uses distance measurements

using a camera with a car number plate as an object reference. In Shi-Huang Chen's research, the method
used is the triangle method and establishes the focal length of the camera.
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Table 1: Recapitulation of Distance Measurement Results (Chen & Chen & Chen, 2011)

Real Sp:flrse Method _ Dense Method _
Distance CalculatedDista | % Dfewa Ca!culatedD %  |Deviati
nce Error | tion istance Error on
13,8 14.59 572 | 0.79 13,81 | 0,07 0,01
20,6 21,39 3,83 | 0.79 20.,97 1,8 0,37
22,7 23,28 2,56 | 0.58 23 1,32 0,3
23,2 23,7 2,16 0,5 23,46 1,12 0,26
29,9 30,29 1,3| 0,39 30,68 | 2,61 0,78
32,2 31,77 1,34 | 0,43 32,32 | 0,37 0,12

The distance measured is between 13m-31m. The image recognition used is by taking pictures in the
range of 5, 8, 11, 14, 17, 20, 23, 26, 29, 32, 35, 38, 41, 44, 47, and 5. Research data contained in Shi's article
-Huang Cen is present in the following table. From the data presented, the measurements are set in meters,
so the deviation is about 39 cm to 79 cm. The shorter the distance, the greater the deviation.

3. Results and Analysis

Image detection implementations are common especially in image processing. The measurement process
in this study follows the general concept of taking pictures in a camera lens. The illustration of the image
is described in Figure 1.
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Figure 1. The process of taking pictures on the camera.

This study will use 2 different objects to calculate the object distance. The first objects are 16cm x 16cm
and 20cm x 20cm. The method proposed in this paper is to make a comparison between the measured
distances to get the ideal pivot used for the measurement.In contrast to the process of taking pictures by a
camera, this research will approach using the concept of a triangle. This deduction comes from the
perspective of the image that we get from the captured image. The further away the object is from the
camera, the smaller the captured image will be.

Image Captured
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Sparse Method Dense Method
Real Calculated % Devia- | Calculated % Devia-
Distance | Distance | error | tion Distance | error | tion
13,8 14,55 | 5,72 0,75 13,81 | 0,07 0,01
206 21,39 | 3,83 0,75 20,97 1,8 0,37
22,7 23,28 | 2,56 | 0,58 23| 1,32 0,3
23,2 23,7 | 2,16 0,5 2346 | 1,12 | 0,26
29,9 30,29 1,3 0,35 30,68 | 2,61 0,78
32,2 3,77 | 1,34 0,43 32,32 | 037 0,12

Figure 2.Activities depicting the process of taking pictures

The image shows that the farther the distance from the object to the camera, the smaller the image. Even
if the angle of shooting on the camera uses a different angle, the proportion of the image will remain as
long as the direction in which the image is taken is the same.To generate the formula, we must assume that
the angle in Figure 1 is the same at both the real and the image distances. If we assume that is the tangent
formula, then the formula can be described as:

H h
tan(%) :E: D, = E: Df (1)

Therefore

_ Doxh (2)

Using this formula, we can have the initial distance. When we follow the rule of triangular equations, as
the image moves further, so does the distance and the image becomes smaller. We can use any of the images
taken and with the distance referred to as a reference. Using this distance as a reference, we can obtain a
formula by comparing the distance in the reference image (Dr) and the height of the image from the capture.
picture taken. The formula for calculated distance Dr can be calculated using the following formula:

HXDf

D, = ™ ®)

To calculate the distance in the image, this study will use this formula.

3.1. OvenCV Image Classification Workflow

The algorithm used in testing the method in this study will use opencv image classification and then use
the image as a reference and calculate the error percentage. The proposed algorithm is as described in figure
3.
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Figure 3. Testing Algorithm of Remote Measurement

This process starts by collecting and organizing the images into an array. The images are thus selected
one by one to be used as referensi. Untuk setiap referensi, the formula will be calculated against other data.
The calculated distance is then compared with the actual image distance. The percentage of errors and
deviations is thus calculated to generate the report.
3.2. OvenCV . Image Classification Results

In this paper, the object is defined and the experiment uses 2 objects as a reference. The first is a square
paper with a width of 16cm x 16cm and a square paper with a width of 20cm x 20cm. The distance of the
object is thus measured with a ruler and the image is taken by the camera. The distance is set in
multiplication of 10. The number of samples taken is 20 for each object. Some pictures of objects taken are

=) Image I taken from (b)) Imace 1 mken from
10 < distance 100 cxn distance

(cy» Imagse 2 taken fromm (ady)y Imase 2 aken from
1 1 10 cam distance 100 crm distance
shown in Figure . = = S

Figure 4. Pictures taken from different distances

The process of calculating the distance is done by iterating the image in the dataset. The process includes
image masking, image detection and measurement of the reference object area. Since the object used is a
square, the side of the object can be calculated as the square root of the area. Thus the side of the object can
be calculated easily. After the object side calculation, the calculation will continue to calculate the distance
by comparing the imaginary distance and then the reference distance and will return the actual distance. As
dataset information is available, the process continues to calculate the deviation and measurement error.
The calculated data will be written in the image and displayed. The simulation is shown in Figure 5.
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Figure 5. Simulation Process

The results of the simulation tests can be seen in table 2 and table 3. Table 2 shows the results of the

simulation test using a square object reference with dimensions of 16 cm x 16 cm. Table 3 shows the results

of simulation tests using a square object reference with dimensions of 20 cm x 20 cm. In order to eliminate

the decrease in the percentage of errors and unnecessary deviations, the test results using the reference

image against the reference image itself are deleted because the test results always show no deviations and
no errors.

Tabel 2. Hasil Tes Menggunakan Referensi Objek Objek Persegi 16 cm x 16 cm
Error (%) Deviation (in cm)

Do | Avg | Max | Min | Avg | Max | Min
10 | 76.59 | 99.03 | 38.6 | 48.48 | 99.51 | 5.57
20 | 30.19 | 43.6 |9.59 | 27.04 | 60.72 | 2.63
30 | 20.54 | 34.17 | 7.08 | 19.85 | 47.36 | 1.92
40 | 14.56 | 38.52 | 6.18 | 14.25 | 36.55 | 2.12
50 | 10.22 | 42.1 | 0.22 | 9.26 | 26.45|0.13
60 | 10.08 | 42.23 | 0.22 | 9.08 | 26.06 | 0.11
70 | 891 | 4358|234 | 7.28 | 219 | 131
80 8 449 |1.01| 561 | 1762 | 0.9
90 | 7.72 | 45.45|0.69 | 497 |15.79 | 0.69
100 | 7.6 |45.83|0.69| 459 |14.51|0.62
110 | 7.53 | 46.78 | 0.1 | 3.86 | 11.18 | 0.13
120 | 7.51 | 46.47 | 0.48 | 4.04 | 12.27 | 0.63
130 | 7.52 | 46.73 | 0.1 | 3.88 | 11.36 | 0.11
140 | 7.7 | 4719 | 04 | 3.78 | 9.72 | 0.6
150 | 7.84 | 474 | 0.37 | 3.79 | 9.01 | 0.56
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160 | 7.99 | 47.6 | 0.04 | 3.86 | 9.08 | 0.08
170 | 8.17 | 47.75 | 0.26 | 4.01 | 9.14 | 0.46
180 | 8.01 | 47.62 | 0.04 | 3.88 | 9.09 | 0.07
190 | 8.42 | 4793 | 0.35| 4.26 | 9.21 | 0.59
200 | 11.28 | 49.76 | 3.5 | 7.5 99 |6.51

Tabel 3. Hasil Tes Menggunakan Referensi Objek Objek Persegi 20 cm x 20 cm

Error (%) Deviation (in cm)
P Avg | Max | Min | Avg | Max | Min
20 | 27.66 | 39.52 | 12.07 | 25.49 | 54.19 | 3.23
30 | 1499 | 245 | 859 | 1577 | 36.6 | 241
40 | 7.48 | 17.82| 2.19 | 8.29 | 2257 | 1.07
50 | 5.82 | 19.58 | 1.53 | 6.3 | 18.69 | 0.87
60 | 4.05 |22.21| 0.08 | 3.69 | 13.37 | 0.06
70 | 4.06 |22.15| 0.05 | 3.73 | 13,5 | 0.05
70 | 4.04 |22.33| 0.02 | 3.63 | 13.12 | 0.02
80 | 4.27 |21.65| 0.33 | 4.12 | 14.48 | 0.33
90 | 483 | 20.8 | 0.76 | 4.96 | 16.16 | 0.75
100 | 4.42 | 21.39| 0.33 | 4.35 | 14.99 | 0.26
110 | 4.04 | 22.35| 0.02 | 3.62 | 13.09 | 0.01
120 | 4.07 | 22.1 | 0.05 | 3.75 | 13.58 | 0.04
130 | 4.1 | 22.63| 0.36 | 3.55 | 1252 | 0.26
140 | 4.28 | 23.16 | 0.07 35 | 1144 ]0.11
150 | 4.3 | 23.21| 0.07 35 |11.33| 0.1
160 | 4.36 | 23.3 | 0.12 | 3.53 | 11.14| 0.18
170 | 85 |28.33| 161 | 7.12 |11.22| 2.94
180 | 7.17 | 27.16 | 0.06 | 5.54 | 8.46 | 0.11
190 | 7.12 | 27.11| 0.02 | 549 | 8.36 | 0.04
200 711 | 27.1 | 0.02 | 548 | 8.33 | 0.04
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Based on table 1 and table 2, the results can be seen that the deviation of distance measurement is highest
when the reference uses a smaller image reference. As the pixel size tends to get smaller, the accuracy
increases. In Table 2, the highest accuracy occurs when using a 120cm object reference and when using a
larger image. As in Table 3 shows that the accuracy of obtaining better results when the object reference is
110cm. The measurement deviation decreases as the object reference is higher. This occurs in both tables.

4. Conclusions

By using the method of comparison and similarity of triangles, this study shows an error accuracy of
96% or 4.04%. The measurement deviation achieved from this experiment was an average of 3.02%.
Although some measurement results show small deviations, other captured images show larger deviations.
The irregular results in this study indicate that the methods and formulas need to be improved. But compared
to larger deviations in other studies, this method can be demonstrated in the measurement of less accuracy
required.
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