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Abstract Automated Guided Vehicles (AGVs) require a reliable
obstacle detection system to ensure operational safety in industrial
environments. This study evaluates the performance of the PBS-
03JN LiDAR sensor using measurement error analysis and
detection accuracy against variations in distance and object
attributes such as color, material, and surface properties.
Quantitative testing was conducted indoors under static AGV
conditions. This was done by comparing the sensor reading
distance with the actual distance. The results showed that the
PBS-03JN LiDAR sensor detected light-colored non-reflective
objects, especially cardboard, well, with low error values and
nearly 100% accuracy. Conversely, reflective and transparent
objects, such as clear acrylic plastic, glass, and mirrors, had high
measurement error values and low accuracy due to the optical
characteristics of the material to near-infrared light. The PBS-
03JN LiDAR sensor meets the datasheet specifications under the
best conditions, but has limitations on certain objects that need to
be considered when implementing AGV safety systems in
industrial work environments.

Keywords: Automated Guided Vehicle, LiDAR PBS-03JN,
obstacle detection, measurement error, detection accuracy.

I. INTRODUCTION

In modern manufacturing and logistics environments,
Automated Guided Vehicles (AGVs) are widely used to
automatically transport and move goods from one location to
another. AGVs are designed to operate independently
according to user requirements, thereby increasing efficiency in
material handling processes and reducing dependence on
human labor [3]. However, to ensure that AGVs can operate
safely in dynamic industrial environments where they often
share space with humans and other objects, safety systems are
a very important factor [23]. One of the main components of an
AGYV safety system is a reliable obstacle detection system that
is capable of recognizing various types of objects before a
collision occurs. AGV safety standards state that the detection
system must be able to recognize various types of obstacles

with different surface characteristics at a certain distance in
order to prevent workplace accidents [10], [23].

With the advancement of technology today, AGVs are
equipped with a variety of sophisticated sensors, one of which
is Light Detection and Ranging (LiDAR). LiDAR is a laser-
based sensor that operates on the principle of time-of-flight
(ToF), which measures the duration of a laser light pulse
emitted to an object and reflected back to the sensor to
determine the distance of the object [11]. The ToF principle is
widely used in the fields of robotics and industrial automation
because it can provide accurate distance measurements, has
good angular resolution, and has a relatively fast and stable
response time, making it suitable for AGV applications in
industrial environments [2], [3], [9]. Therefore, LiDAR is a
commonly used sensor on AGVs to detect the surrounding
environment and function as a safety sensor during operation
[10].

Although LiDAR is known for its high accuracy in distance
measurement, its performance in real-world conditions is
greatly influenced by the characteristics of the detected objects.
Several researchers have shown that the surface color, material
type, reflectivity, and surface texture of objects have a direct
impact on the reflected signal received by the LiDAR sensor
[11, [4], [5]- Highly reflective surfaces such as metal and glass
tend to produce specular reflections, so that most of the laser
energy does not return to the sensor, while dark or rough
surfaces can absorb laser light energy and reduce detection
quality [2], [4], [16]. In addition, infrared interference and
variations in ambient lighting, such as exposure to artificial
light or sunlight, can also cause errors in distance measurements
or even object detection failures by LiDAR sensors [8], [17].

The PBS-03JN LiDAR is one of the safety sensors widely
used in industrial AGV applications. This sensor has a scanning
angle of 180°, a detection range of 0.2 to 3 meters, and a
response time of approximately 180 ms, as stated in the LIDAR
datasheet [7]. However, these specifications were obtained
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from tests using standard objects with high reflectivity,
generally in the form of white surfaces of a certain size [7], [16].
These conditions do not fully reflect the operational
environment of AGVs in the field, where obstacles encountered
vary in color, material, and surface characteristics [1], [6], [15].

In addition to object characteristics, material properties at
near-infrared (NIR) wavelengths also affect LIDAR detection
capabilities. Research on the application of LiDAR in
automotive shows that materials with low reflectivity in the
NIR spectrum can cause errors in distance measurements or
even detection failures, especially at longer distances [1], [4],
[6]. Therefore, the smaller the error or difference between the
distance measured by LiDAR and the actual distance, the better
the accuracy and performance of this LiDAR sensor in
supporting the safety of the AGV system [15], [16], [17].

Based on this, this study was conducted to assess the
performance of the PBS-03JN LiDAR sensor against the
datasheet specifications through direct testing on the pbscfg -
Shortcut and AGVStudio applications. This evaluation focused
on analyzing distance measurement errors and detection
accuracy for various object colors and materials. The objective
is to verify whether the sensor's detection features meet the
specifications listed in the manufacturer's datasheet [7]. The
results of this study are expected to provide a more realistic
picture of the capabilities and limitations of the PBS-03JN
LiDAR sensor, as well as serve as a technical reference in
designing a safer and more accurate obstacle detection system
for AGVs.

II. METHOD

This study was designed to assess the performance of the
PBS-03JN LiDAR sensor installed on the Automated Guided
Vehicle (AGV) system. The assessment focused on distance
measurement errors and object detection accuracy for various
object surface characteristics. This method is designed to
provide an honest assessment of the capabilities of this LIDAR
sensor when tested directly to see if it matches the specification
data listed in the manufacturer's datasheet [7], [16], [17].

A. Research Design of Automated Guided Vehicle (AGV)

This study utilised a quantitative experimental method,
whereby the output data was obtained through direct
measurement by the PBS-03JN LiDAR sensor on the prepared
test object. This research model was chosen because it allows
for honest analysis of sensor performance through comparison
between actual distance (ground truth) and distance from sensor
readings, as used in LiDAR sensor evaluation research in
automation and robotics applications [1], [16].

The research was conducted in two stages that were most
relevant to the objectives of this study:

1) Basic characterisation of the PBS-03JN LiDAR sensor
This stage aimed to validate the basic performance of the
sensor, including its effective detection range, distance
reading stability, and sensor response uniformity to
objects. The results of this stage were used as an initial
reference to assess the suitability of the sensor to the
manufacturer's datasheet specifications [7], [17].

2) Testing the accuracy of detection against object
variations. This stage aims to test the influence of object
properties, such as material, colour, and surface texture,
on sensor failure and accuracy rates. This approach is in
line with research revealing that the reflectivity and
optical properties of materials greatly affect the
performance of time-of-flight-based LiDAR sensors [1],
(4], [5], [15].

All testing was conducted while the AGV was stationary in
order to eliminate the impact of vehicle dynamics and ensure
that the results obtained represented the characteristics of the
sensor itself, as recommended in LiDAR benchmarking studies
[16], [17].

B. Use of LiDAR Sensors

Figure 1 Hokuyo PBS-03JN LiDAR Sensor

In this study, the PBS-03JN two-dimensional safety laser
scanner LiDAR sensor manufactured by Hokuyo is shown in
Figure 1. This sensor works based on the time-of-flight (ToF)
principle. It works by emitting an infrared laser pulse that is sent
to an object, then measuring how long it takes for the light to be
reflected back to the sensor so that the distance can be
determined [11]. PBS Configurator software is used to operate
the sensor, which functions to display scanning data in real
time, record distance data readings, and set the sensor's
detection area.

The PBS-03JN LiDAR sensor was selected because it is
specifically designed for AGV safety and is widely used in
industrial material transport systems [10], [23]. However,
further research is needed to determine how the sensor
functions on surfaces [1], [16]. These specifications were
obtained through standard testing with highly reflective objects.
The main specifications in Table 1, specifications of the PBS-
03JN, are as follows according to the manufacturer's official

datasheet [7].
Tabel 1 Specification of PBS-03JN

Model Specification
Detection range 0,2m —3m
Scanning angle 180°

Data communication RS-232
Voltage 24V DC
Maximum response time 180 ms
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C. AGYV System and Sensor Integration

Figure 2 Installation of LIDAR sensors on AGVs

To detect obstacles in the path of the Automated Guided
Vehicle (AGV), the PBS-03JN LiDAR sensor is installed on the
front of the AGV as shown in Figure 2, parallel to the floor
surface so that the detection scanning field on the sensor is at
the optimal height for detecting obstacles in the AGV path.

Figure 3 Front View of AGV During Testing

In Figure 3 of this study, AGVs are used as sensor mounts
rather than in moving conditions. The aim is to distinguish the
effect of sensor performance from vehicle navigation and
control factors, as was done in studies evaluating AGV
perception systems and autonomous vehicles [3], [22]. The
sensor integration process is carried out through:

1) DC power supply used by the AGV system.

2) Communication interface with the computer running
the PBS Configurator programme, which monitors and
records data.

D. Test Objects and Variations

— =

Figure 4 Variations in Test Objects

In Figure 4, the test objects are intended to demonstrate
obstacles commonly encountered in indoor AGV operating
environments. Factors known to influence the intensity of
LiDAR signal reflection in the near-infrared (NIR) spectrum
include differences in material, colour, and surface
characteristics of objects [1], [2], [S]. Test variations include:

1) Material: aluminium plate, acrylic plastic plate,
coloured paper, glass, acrylic and mirror.

2) Surface colours: white, black, red, green, blue, yellow
and brown.

3) Testing distance: 0.3m, 0.5m, Im, 1.5m, 2m, 2.5m,
3m.

Figure 5 Position of Test Objects Relative to Sensors at Specific Distances,
suchas 1 mand 2 m

The variation in object selection is a reason that shows that
dark-coloured objects and certain materials can significantly
absorb NIR light, increasing errors or even causing detection
failures [4], [5], [15].
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E. Data Collection Methods
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Figure 6 Data Collection Flowchart

Data collection was carried out using PBS Configurator
software, which is provided directly by the LIDAR sensor itself.
This program provides facilities to monitor LiDAR scanning
directly, as well as recording the distance values of objects that
were successfully detected, as shown in Figure 6 [7].
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Figure 7 PBS Configurator Display When Detecting Objects

The data collection process was carried out in the following
order:

1) Place the object at a predetermined distance.

2) Turn on the sensor and ensure that the scanning
process runs smoothly.

3) Record the distance readings obtained from the sensor.

4) Repeat the test for each difference in object and
distance.

This method is in line with the data collection approach
applied in research evaluating the performance of LiDAR
sensors and obstacle detection systems in autonomous vehicles,
as shown in Figure 7, which is a display of the PBS
Configurator when detecting objects [9], [16], [17].
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Figure 8 Sensor Detection Area

Figure 8 illustrates the detection system of the PBS-03JN
sensor. The detection system consists of an AGV control that
functions as the brain, as well as a photoelectric sensor (PBS)
that emits light to detect objects in its vicinity. When the light
beam is blocked by an object, the PBS sends a signal to the
AGV control unit. The control unit then processes the signal
and instructs the AGV to take action, such as stopping or
changing direction. The guaranteed detection area is detected
by a sector-shaped sensor, with a detection width of 2 metres
and a maximum detection length of 3 metres, covering an area
of 180 degrees.

F. Data Analysis Methods

To assess the performance of the PBS-03JN LiDAR sensor,
data analysis was performed based on measurement error and
detection accuracy parameters. The data collected is shown in
Table 2 below. The distance readings from the LiDAR sensor
were obtained using PBS Configurator software or serial data
communication, then compared with the actual distance
measured manually using a meter as a reference value. The
testing was conducted at several object distance variations,
namely 0.3m, 0.5m, 1m, 1.5m, 2m, 2.5m, and 3m. To facilitate
the data processing, all actual distance data and sensor readings
were stored in .csv file format.

The following table shows the actual distance and LiDAR
detection distance data for cardboard objects.

Table 2 Actual Distance and LiDAR Detection Distance Data for Cardboard
Objects

Jarak baca ukur PBS_cfg Sentimeter (cm)

Jarak Real (cm)

areal area 2 area 3
300 300 301 299.9
250 247.5 250 250
200 199.5 200.4 200
150 150 150.8 150.1
100 100 99.3 99.3
50 49.9 50 49.9
30 30 30 30
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The following equation is used to calculate the measurement
error value for each distance variation:

IDsebenarnya - DLiDARl

Error (%) = D

X 100% )
sebenarnya
Explanation of the measurement error formula in equation (1):

1) Dgepenarnya 18 the actual distance value measured using
a manual tape measure in centimetres (cm) or
millimetres (mm).

2) Dyipar is the distance value read by the LiDAR sensor
through PBS Configurator software in centimetres
(cm) or millimetres (mm).

3) |Dsebenarnya —Duip ARl is the absolute value of the
difference between the actual distance and the distance
read by the sensor.

4) X 100% is the multiplier factor to convert the division
result into a percentage.

These error calculations are used to determine the relative
difference between the LiIDAR sensor readings and the actual
distance. The sensor's ability to measure the distance of objects
increases in line with the error value produced.

Next, this equation is used to calculate the accuracy level of
the sensor based on the measurement error value.

Dsebenarnya B DLiDAR

Akurasi (%) = ( 1- ‘ )

) x100%  (2)

sebenarnya

Explanation of the measurement error formula in equation (2):

5) Dsebenarnya? DLiDAR? |Dsebenarnya - DLiDARls as the same
definition as equation (1).

6) 1 — is the measurement factor that converts the error
value into an accuracy value. Because the value 1
represents perfect accuracy (100%), subtracting the
error ratio will produce the actual accuracy value.

7) X 100% is the multiplication factor to convert the
result into a percentage.

From this formula, a value of one hundred percent accuracy
indicates better LIDAR sensor performance, and this value also
shows how close the LIDAR sensor readings are to the actual

distance values.
Perbandingan Jarak Sebenarnya vs Jarak Terdeteksi (LIDAR PBS_cfg)
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Figure 9 Graph of Actual Distance VS LiDAR Detected Distance on Kaedus
Object

Figure 9 shows the overall test results, which is a graph
showing the relationship between the actual distance and the

distance observed by the LiDAR sensor. This graph is used to
evaluate the linearity and consistency of the sensor readings.
The measurement results, which are close to a straight line,
indicate that the PBS 03-JN LiDAR sensor has stable
characteristics and meets the technical specifications listed in
the manufacturer's datasheet.

III. RESULT

This chapter presents the test results and discussion on the
ability of the PBS-03JN LiDAR sensor to detect obstacles in an
Automated Guided Vehicle (AGV) system. The focus of the
evaluation is to assess various types of objects with different
material characteristics, colours, and surface properties to
evaluate distance measurement errors and detection accuracy.
Using PBS Configurator software to read the sensor, the test
data is compared with the actual distance measured manually.

A. Test Results on Cardboard Objects

Initial testing was conducted using a 21 x 22 cm cardboard
object representing a non-reflective object with a matte surface
and neutral color. This object was used as an initial reference
because it has sufficient reflectivity stability against LIDAR
laser beams. The following is a table of test results for the

cardboard object.
Table 3 Cardboard Objects

Real Distance ~ Average reading  Detection Error Detection
(cm) distance (100%) Accuracy
PBS cfg (>95%)
300 300.30 -0.1 99.97
250 249.17 0.3 99.87
200 199.97 0.0 99.99
150 150.30 0.2 99.87
100 99.53 0.5 99.53
50 49.93 0.1 99.73
30 30.00 0.0 100.00

The PBS-03JN LiDAR sensor demonstrated excellent
performance in detecting cardboard objects at all test distances,
as shown in the test results in Table 3. At each test distance, the
sensor read the average distance very close to the actual
distance with a relatively small detection error of less than 1%.
At a distance of 30 cm, the sensor detected the actual distance,
resulting in 100% accuracy. At distances of 100 cm and 200 cm,
the sensor was also very stable with accuracies of 99.53% and
99.99%, respectively, demonstrating consistency.

Perbandingan Jarak Sebenarnya vs Jarak Terdeteksi (LiDAR PBS _cfg)
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Figure 10 Cardboard Data Chart
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Figure 10 shows that the PBS-03JN LiDAR sensor works
very well on objects with diffuse and non-reflective surfaces.
This characteristic aligns with the operating principle of time-
of-flight-based LiDAR sensors, where laser beams reflected
from matte surfaces tend to return stably and reliably to the
receiver. Cardboard provides consistent laser signal reflections
with minimal distortion, making it the optimal choice for
distance testing, as demonstrated in this table.

B. Test Results on Aluminium Plate Objects

Further testing was conducted on a 30 x 21 cm aluminium
plate, which generally represents metal materials with high
reflectivity. Aluminium materials tend to produce specular
haze, which can cause distance reading deviations.

Table 4 Aluminium Plate Objects

Real Distance ~ Average reading  Detection Error Detection
(cm) distance (100%) Accuracy
PBS cfg (=95%)
300 300.40 -0.13 99.96
250 248.17 0.73 99.71
200 200.27 -0.13 99.93
150 151.53 -1.02 99.32
100 100.67 -0.67 99.33
50 50.07 -0.13 99.73
30 30.07 -0.22 99.26

Test results show that the PBS-03JN LiDAR sensor can
detect aluminum plate objects with high accuracy across all test
distances, as shown in Table 4. Based on the average distance
readings, the sensor shows good proximity to the actual
distance, with detection errors typically below 1%. The sensor
detects the closest distance at 200 cm with an accuracy of
99.93%, and detects distances of 100 cm and 50 cm with
accuracies of 99.33% and 99.73%, respectively. However,
aluminum objects tend to produce greater errors than cardboard.

Perbandingan Jarak Sebenarnya vs Jarak Terdeteksi (LIDAR PBS_cfg)

| -®- pengukuran area 1
Pengukuran area 2
=4#- Pengukuran area 3
—i— Rata-rata
2501 == Ideal ly = x}

200 1

150 1

Jarak Terdeteks (cm)

100 1

50 100 150 200 250 00
Jarak Sebenamya (cm)

Figure 11 Aluminium Plate Data Graph

In Figure 11, this graph shows that the sensor is still
considered to be functioning properly because the measurement
accuracy value is still above the minimum feasibility limit,
which is greater than >95%. This occurs because the laser beam
reflection does not fully return to the receiver due to the
reflectivity of the aluminium surface. As stated in the table
above, there is an increase in error compared to cardboard, but
the sensor is still considered feasible for detecting objects such
as non-transparent metals.

C. Test Results on Iron/Metal Objects

A 30 x 30 cm iron or metal object is used to observe how
different metals have different surface textures from
aluminium. Iron surfaces are usually rougher, so laser
reflections are more scattered.

Table 5 Iron/Metal Objects

Real Distance ~ Average reading  Detection Error Detection
(cm) distance (100%) Accuracy
PBS cfg (>95%)

300 298.87 0.38 99.87

250 249.67 0.13 99.95

200 199.77 0.12 99.94

150 150.13 -0.09 99.94

100 99.97 0.03 99.97

50 50.23 -0.47 99.07

30 30.07 -0.22 99.26

The PBS-03JN LiDAR sensor shows stable and reliable
detection performance for iron or metal objects at all test
distances, as shown in Table 5. In general, iron objects produce
greater errors than aluminum objects. At a test distance of 250
cm, the sensor detects most accurately with an accuracy of
99.95%, and at distances of 200 cm and 150 c¢m, the sensor
detects very well with an accuracy of 99.94% respectively. The
average sensor reading distance is very close to the actual
distance, with a relatively small measurement error of less than
1%.

Perbandingan Jarak Sebenarnya vs Jarak Terdeteksi (LIDAR PBS_cfg)
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Figure 12 Iron/Metal Data Chart

In Figure 12, this graph shows that a rougher iron surface
texture increases laser light reflection diffusion, resulting in a
more consistent signal from the sensor. Although both are made
of metal, iron and aluminium show better detection
performance.

D. Test Results on Clear Acrylic Plastic Objects

Tests conducted on clear acrylic plastic measuring 30 x 30
cm showed very different results from the previous example.
This is because clear plastic becomes transparent to laser light
at certain wavelengths, so that the laser beam tends to penetrate
and does not reflect back off the object well.
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Table 6 Clear Acrylic Plastic Objects

Real Distance ~ Average reading  Detection Error Detection
(cm) distance (100%) Accuracy
PBS cfg (>95%)
300 353.10 -17.70 94.10
250 439.03 -75.61 69.75
200 290.37 -45.18 77.41
150 513.20 -242.13 -61.42
100 172.63 -72.63 2737
50 101.27 -102.53 -105.07
30 70.67 -135.56 -351.85

The PBS-03JN LiDAR sensor showed poor detection
performance for clear acrylic plastic objects at all test distances,
as shown in Table 6. At almost all test distances, the sensor read
distances that were much greater than the actual distances, with
errors far exceeding the tolerance limit. At distances such as
150 cm, 50 cm, and 30 cm, the sensor reads distances that are
much greater than the actual distance, resulting in very low
accuracy values and even exceeding 100%, which indicates
detection failure. The results show that clear acrylic plastic
cannot be reliably detected by the PBS-03JN LiDAR sensor, so
it cannot be used as a safety obstacle object in AGV systems
without additional sensors. This is due to the fact that clear
acrylic plastic is highly transparent and non-reflective to
LiDAR laser beams.

Perbandingan Jarak Sebenarnya vs Jarak Terdeteksi (LIDAR PBS_cfg)
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Figure 13 Graph of Clear Plastic Data

Figure 13 shows that the PBS-03JN LiDAR sensor cannot
detect transparent objects, such as clear plastic. This is because
the physical properties of LiDAR depend on the reflection of
laser beams from the surface of objects. The table shows the
sensor's failure to detect transparent objects correctly.

E. Test Results on Glass Objects

The glass was tested to observe the simultaneous effects of
its reflective and transparent properties.

Table 7 Glass Objects
Real Distance ~ Average reading  Detection Error Detection
(cm) distance (100%) Accuracy
PBS cfg (=95%)
300 437.20 -45.73 84.76
250 428.03 -71.21 71.51
200 439.17 -119.58 40.21
150 217.70 -45.13 69.91
100 149.27 -49.27 50.73
50 117.17 -134.33 -168.67
30 73.70 -145.67 -385.56

The PBS-03JN LiDAR sensor showed very unstable glass
object detection performance across all test distances, as shown
in Table 7. The sensor read close distances, such as 200 cm, 100
cm, 50 cm, and 30 cm, and showed negative accuracy values at
certain distances. The average reading distance at each test
distance shows a significant deviation from the actual distance,
with high detection errors and accuracy values well below the
threshold of acceptability (at least 95%). The results show that
the PBS-03JN LiDAR sensor cannot detect glass objects
correctly, and that when used as the only obstacle detection
sensor in an AGV system, the LiDAR laser beam can be
transmitted or reflected specularly and not return to the sensor.
This condition is caused by the reflective and transparent nature
of the surface.

Perbandingan Jarak Sebenarnya vs Jarak Terdeteksi (LIDAR PBS_cfg)
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Figure 14 Glass Data Chart

Figure 14 shows that glass is a major problem for the PBS-
03JN LiDAR detection system due to the combination of
specular reflection and laser light transmission through glass.
As a result, the reflected signal does not always return to the
sensor.

F. Test Results on Mirror Objects

To assess the sensor's response to highly reflective surfaces,
testing was carried out on mirrors. Mirrors reflect laser beams

at very large angles.
Table 8 Mirror Objects

Real Distance ~ Average reading  Detection Error Detection
(cm) distance (100%) Accuracy
PBS cfg (=95%)
300 458.73 -52.91 82.36
250 273.37 -9.35 96.26
200 237.00 -18.50 90.75
150 197.53 -31.69 78.87
100 110.00 -10.00 90.00
50 65.20 -30.40 39.20
30 40.53 -35.11 -17.04

The PBS-03JN LiDAR sensor shows unreliable detection
performance for mirrored objects at almost all test distances, as
shown in Table 8. In general, the sensor tends to indicate
distances that are significantly greater than the actual distances,
with relatively large detection errors and accuracy that is
generally below the threshold of acceptability (at least 95%).
However, at closer distances, such as 150 cm, 100 cm, 50 cm,
and 30 cm, the sensor's accuracy decreases significantly, even
reaching negative accuracy levels. This occurs because mirror
surfaces are highly reflective and reflect laser beams specularly.
As a result, the reflected signal does not return to the sensor or

8
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originate from other objects in the vicinity. Overall, these test
results indicate that the PBS-03JN LiDAR sensor has difficulty
consistently detecting mirrored objects. Furthermore, if this
sensor is not combined with additional sensors in the AGV
system, it may cause detection errors.

Perbandingan jarak Sebenarnya vs Jarak Terdeteksi (LIDAR PBS cfg)
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Figure 15 Mirror Data Graph

Figure 15 shows that the PBS-03JN LiDAR sensor cannot
detect mirrors accurately and consistently. This is because
mirrors reflect laser beams away from the receiver, making
them the worst objects in LiDAR testing.

G. Test Results on Coloured Paper Objects (White, Blue,
Red, Yellow, Green, and Black)

The final test was conducted to evaluate the effect of colour
on sensor performance using a 30 x 30 cm coloured glossy

paper object.
Table 9 Coloured Paper Objects

Because black absorbs near-infrared laser light, which
reduces the intensity of reflections, black paper shows greater
error, especially at medium and long distances. The colour of
objects greatly affects LIDAR performance, with light colours
giving the best results and black giving the worst.

IV. CONCLUSION

The results of the study show that the PBS-03JN LiDAR
sensor on the Automated Guided Vehicle (AGV) system can
detect objects according to the datasheet specifications, with the
best performance on cardboard objects with non-reflective
surfaces and light colors in the range of 0.3 to 3 meters. The test
results show that the measurement error and detection accuracy
values are below 1%. Metal objects also have fairly good
detection results, although slightly different. Conversely,
reflective and transparent objects, such as clear acrylic plastic,
glass, mirrors, and dark-colored objects, have large
measurement errors and low detection accuracy due to the
optical characteristics of the material to near-infrared light.
Thus, the PBS-03JN LiDAR sensor has reliable detection
characteristics on non-reflective objects. However, it has
limitations on objects with certain optical properties. Therefore,
when used as an AGV safety system, the aspects of material and
color variations of objects must be considered.
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