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Abstract: Along with the development of Science and 
Technology, learning media is very diverse. Online learning 
resources are one of them. The utilization of the remote laboratory 
in education helps to improve instruction, particularly for 
experimental learning. The experimental system being built is 
anticipated to be able to provide reading results on the web, and it 
has a login system, a web-based queue system, and usage time 
limits. The Design and Development method is the method 
chosen in this study. The Design and Development technique is a 
systematic examination of the design, development, and 
assessment processes with the goal of establishing an empirical 
foundation for the development of new or improved models as 
well as instructional and non-instructional tools and products. The 
design and development process is described, examined, and 
assessed in this research as it relates to the tools and products that 
have been created. In general, this research aims to develop 
experiments of uniform circular motion using an internet-based 
remote laboratory. The accuracy value of the experimental system 
obtained was an average of 98.79% with an average error 
percentage of 1.21%. The accuracy value of the experimental 
system obtained is an average of 99.08%. Testing tools for 
experimental activities on the accuracy of measurement results on 
the web with manual measurements, obtained an average 
percentage of measurement errors on the web of 1.25% with an 
average accuracy of 98.75%. 

Keywords: Remote Laboratory, Uniform circular motion 
experiment, Website 
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1. Introduction 

Along with the development of Science and Technology, learning media is very diverse. In 
this day and age, the learning media that is often used can be a computer or Android. Not only 
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computers and Android can be used as learning media, but there are also web-based learning 
media. Web-based learning media is learning using internet technology [1]. One form of utilizing 
web-based learning is the remote laboratory in the remote measurement of regular circular 
motion experimental systems. 

Remote measurement has several purposes and functions. The purpose and function of 
remote measurement is that control and measurement can be carried out remotely. Remote 
measurement usually uses the internet in measuring and controlling it. Remote measurements can 
use websites, applications and the like. The purpose of using remote control is to facilitate human 
work. The measurement process can be carried out even if the user is not where the 
measurement occurs [2]. Experimental activities have goals that are expected to be achieved in 
doing so. The purpose of the experimental activity is the ability to seek and find answers to the 
problems faced. This experimental activity makes it easier to understand the answers to the 
problems faced because the experimental activities are done alone. The experimental system is a 
visual aid that has a goal of effective learning. The requirements of the experimental tool are in 
accordance with the concepts of physics and are easy to understand and easy to use [3]. In this 
research, the experiment to be studied is the uniform circular motion experiment. 

The limitations of previous research are users who use them where in previous studies they 
cannot know who is using them and are not limited by the time they are used. It is this deficiency 
that makes this research less effective when applied to uniform circular motion experimental 
learning [4]. The development of a circular motion experimental system is based on the 
deficiencies of previous studies. The experimental system developed is expected to be able to 
display reading results on the web, there is a login system for controlling the experimental system, 
a queuing system on the web and usage time restrictions. These characteristics will be an added 
value in the development of a uniform circular motion experimental system so that its use will be 
more practical, effective and efficient. 

The definition of circular motion is a particle moving at a level with a constant velocity and 
acceleration. Despite the fact that the velocity is fixed, the velocity vector is continuously 
changing, resulting in uniform circular motion at a constant velocity. The size of the immediate 
velocity vector is called velocity [6]. In everyday life circular motion can be associated with several 
examples. The principle of circular motion helps human life a lot. An example is circular motion 
that we often encounter, namely motion on wheels, fans, merry-go-rounds and so on [5]. 

Uniform circular motion has several characteristics. The characteristics of circular motion are 
that the direction of the velocity of the motion is perpendicular to the direction of acceleration at 
a constant velocity whose trajectory is a circle. Objects that move in the circular trajectory, the 
direction of velocity is constantly changing [6]. In uniform circular motion there are physical 
quantities, namely frequency, period, linear velocity and centripetal acceleration. While period is 
the amount of time (seconds) required to complete one rotation, frequency is the number of 
revolutions per unit of time (seconds). [7]. 

𝑓 = #
$
	where	f	is	the	frequency(hz)																																																				(1)  

                              					𝑇 = #
8
		where	T	is	the	period(s)																																																										(2) 

For an object rotating at a constant velocity (v) to form a circle, it is obtained: 
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                                  𝑣 = ?@A
$
	where	R	is	the	radius																																																													(3)	 

The acceleration that is constantly pointed toward the center of the circle is known as 
centripetal acceleration (as), then: 
                                  𝑎𝑠	 = 	 G?HG#

IJ
= IG

IJ
																																																																																										(4) 

Δv is the change in velocity over time Δt. Consider the current situation Δt close to zero, so 

that the instantaneous acceleration is obtained. Because IL
IJ

 is the linear velocity of the object, 
then: 

                                 𝑎MNNNN⃗ =
GP

A
																																																																																																													(5) 

Centripetal acceleration depends on v and R. the greater the speed v, the faster the speed 
changes direction and the greater the radius R, the slower the speed changes direction. In the 
figure it can be seen that, the velocity vector always goes in the direction tangential to the circle 
while the acceleration vector goes towards the center of the circle. The velocity and acceleration 
vectors are perpendicular to each other at every point of their path for uniform circular motion 
[8]. A remote lab is one that can be managed and monitored remotely through the internet. 
Experiments use real components or instrumentation in different locations from where they are 
controlled [9]. Unlike the virtual laboratory which can only observe without being able to interact 
with equipment in the laboratory [10]. Remote laboratory is an experimental activity that allows 
users to do it remotely via the internet [11]. Remote laboratory has several uses in its application. 
Remote laboratory is widely used in science and engineering. Utilization of remote laboratory is 
used in physics to be able to carry out remote experiments. Many physical theories require 
experimentation to be proven. Another use is to realize the effectiveness of experiments because 
the number of students is usually more than the facilities for experimental activities in developing 
countries [12]. 

IoT (Internet of Thing) can be defined as the ability of various devices to be connected to 
each other and exchange data through the internet network. IoT is a technology that allows 
control, communication, collaboration with various hardware devices, data via the internet 
network. So that it can be said that the Internet of Things (IoT) is when we connect something 
that are not operated by humans, to the internet [13]. The purpose of using IoT in this remote 
measurement is to allow everything to be connected anytime and anywhere. The concept of IoT 
refers to something that can be identified with a virtual representation in the structure of the 
internet. One of the uses of IoT can be from modules connected to IoT devices via wireless [14]. 

The World Wide Web is widely known as the web (website). The web is an information 
access system on the internet [15]. The web is composed of pages that use web technology and 
are related to one another. Another definition states that a website is a series or number of web 
pages on the internet that have related topics to present information [16]. The web and the 
internet are two different things. The Internet is more hardware and the web is software. The 
protocols used by the internet and the web are different; the internet uses TCP/IP as the 
protocol while the web uses HTTP (Hyper Text Transfer Protocol [17].  

The overall goal of this project is to create uniform circular motion experiments using an 
internet-based remote laboratory.  This study's specific goal is to evaluate the outcomes of an 
internet-based remote laboratory's performance evaluation of the parts of an experimental system 
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for uniform circular motion. Determining the outcomes of tests for precision and accuracy using 
trials with uniform circular motion in a remote lab based on the internet of things. Establish 
system test outcomes for studies involving uniform circular motion in remote laboratories 
connected to the internet. 

2. Materials and Method 

The method chosen in this study is the Design and Development (D&D) method, which is, 
"the systematic study of design, development, and evaluation processes with the aim of 
establishing an empirical basis for the creation of instructional and non-instructional products 
and tools and new or enhanced models that govern their development”. According to Richey and 
Klein (2007), the D&D model is a systematic examination of the design, development, and 
evaluation processes with the goal of establishing an empirical foundation for the development of 
educational and non-educational products and tools, as well as new or improved models [18]. 
This study raises the problem of limitations in the use of a circular motion experimental system 
which in the initial study found 3 studies related to this research. In previous research it was 
found that the use of the existing circular motion experimental system has limitations in its use 
which can only be accessed through the blynk application. So the researchers found a common 
problem in this research, namely how to develop an experimental system of regular circular 
motion so that it can be accessed either on a smartphone/PC. 

To alleviate the problems raised in this study, the researchers designed and developed a 
website that can be accessed via a smartphone/PC that makes it easy for users to access the 
experimental circular motion system without having to be limited by the Blynk application like 
previous research. In general, the purpose of this research is to develop an interface in the form 
of a website which in use has a login system, a queuing system and can find out who is using the 
regular circular motion experiment system. The specific objective of this research is to test the 
tools that have been successfully developed. This circular motion experimental system has been 
designed using both hardware and software. The hardware design comprises of mechanical 
designs, while the software design consists of block diagram designs, flowchart designs, and web 
display designs, as shown in the image below. 

 

 

 

 

 

 

 
 

 
Figure 1. Block Diagram for Making a Circular Motion Experiment System 
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According to the explanation given in Figure 1's block diagram of a circular motion 
experiment system with a distant laboratory for remote measurements utilizing the WEB, a 
power source is required in order to turn on electronic circuits. The WEB as a platform for 
entering velocity measurements and round counts. The stepper motor will be driven by 
NodeMCU ESP 8226 after receiving speed input from the user's computer through WEB. 
Results The NodeMCU ESP 8266 controls the TB 6600 motor driver, which controls the stepper 
motor's speed. The photodiode sensor will measure the stepper motor speed, which NodeMCU 
will then analyze and display on the LCD and Web. Figure 2 shows the flowchart for the design 
of an experimental system for uniform circular motion that includes a distant laboratory for 
online measurements. 

 

Figure 2. Design of Circular Motion Experiment System Software 

 A software design for a digital uniform circular motion experiment system is shown in 
Figure 2. The value or speed value is first entered via WEB. The stepper motor will be driven 
even at a distance thanks to data input from the WEB entering the nodeMCU. The data of the 
speed value and the number of revolutions will be displayed on the LCD display. If you want to 
repeat the experiment, does it again like the first step. The web display design can be seen in 
Figure 3. 
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Figure 3. Digital Uniform Circular Motion Experiment System WEB Display Design 

In Figure 3 is a website design which displays input in the form of angular velocity and 
number of revolutions. The measurement results on the website are displayed in the form of 
angular velocity measured by the tool (RPM), angular velocity (RPS), period (s), frequency (Hz), 
linear speed (𝑚 𝑠⁄ ) and centripetal acceleration (𝑚 𝑠?⁄  ). The mechanical design of the circular 
motion experimental system can be seen in Figure 4. 

 

Figure 4. Digital Uniform Circular Motion Experiment System Mechanical Design 
 
Figure 4 shows how the mechanical component of the experimental system for uniform 

circular motion was designed. The disk drive uses a stepper motor to revolve. TB 6600 motor 
driver controls speed. The LCD will show the speed and the number of revolutions. The first 
step can be to conduct the experiment again. After the tool development stage has been 
completed, the next stage is the tool trial stage. The testing of the tool was carried out on the 
performance specification trials of the circular motion experimental system components, 
precision testing, accuracy testing and trials for experimental activities. The trials carried out aim 
to determine the level of feasibility and effectiveness of the tools that have been developed. The 
results of the trials for this experimental activity are the basis for carrying out the final revision of 
the developed tool and then producing the final product. The following are the stages of the test 
that will be carried out. 
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The trial of the performance specifications of the components of the circular motion 
experimental system was the first trial carried out after the circular motion experimental system 
was developed. Testing was carried out with the aim of knowing the performance of each 
component in the experimental system. Accuracy testing is carried out by comparing the 
measurement results in the circular motion experimental system with existing standard measuring 
instruments. Accuracy testing is carried out by repeated measurements on an experimental system 
of uniform circular motion. The purpose of this test is to ensure that the measurement results are 
close to the true value.This is the last trial conducted by researchers to determine the 
effectiveness of the circular motion experimental system on the practicality of using the circular 
motion experimental system for experimental activities. 

The accuracy and precision found through testing the circular motion experimental system 
are the outcomes of the accuracy and precision tests. By contrasting the experimental system with 
a common measurement device, notably the tachometer, the experimental system's accuracy can 
be determined. The evaluation results can be used to highlight the drawbacks and restrictions of 
creating an experimental system, which can spark interest in performing additional research. 

3. Results and Discussion 

Testing the performance requirements of each element of the circular motion experimental 
system constitutes the study's findings. Testing the circular motion experimental system's 
precision and accuracy. Experiments to test for homogeneous circular motion. Performance 
specification is the naming or describing of each system's function that makes up the modeling 
tool [19]. The uniform circular motion experimental system tool can be seen in Figure 5. 

 

 
Figure 5. Uniform circular motion experiment system 

 
An electronic circuit makes up an experimental system with uniform circular motion and a 

distant lab for long-distance measurements. The objective of the electronic circuit in the uniform 
circular motion experimental system with a remote laboratory is to ensure that the system 
performs correctly and as required. The primary electrical circuit of the uniform circular motion 
experiment system with a remote laboratory is made up of a number of parts. The electronic 
circuit for controlling uniform circular motion with a remote laboratory can be seen in Figure 6. 
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Figure 6. Uniform Circular Motion Control Circuit 

The stepper motor functions as a disk drive. The stepper motor will rotate according to the 
value of the input angular velocity. Stepper motor moves with TB600 driver control. The stepper 
motor will move according to the digital pulses and not from the continuously applied voltage. 
These pulses will be translated into shaft rotation. One pulse produces one increase in rotation or 
commonly called a step. If more pulses or steps are used, the rotation of the stepper motor will 
be more accurate [20]. The performance of stepper motors and TB6600 drivers can work well, 
this can be seen from the measurements in Table 1. 

Table 1. Performance Data of Stepper Motors and TB6600 drivers 
No ω input (RPM) ω tool (RPM) Accuracy (%) 
1 40 38,11 95,28 
2 80 80,11 99,86 
3 120 121,73 98,56 
4 160 159,22 99,51 
5 200 202,86 98,57 
6 240 239,19 99,66 
7 280 279,86 99,95 
8 320 318,49 99,53 
9 340 342,79 99,18 

Average 98,90 
 

The results of reading the motor speed on the apparatus where the stepper motor will move 
the disc in Table 1 demonstrate that the stepper motor functions properly. Table 1's data 
indicates that there isn't much of a difference between the angular velocity value at the input and 
the tool's measurement of angular velocity. An average accuracy of 98.90% was found for 
measurements taken at the stepper motor's angular speed. The stepper motor's angular velocity 
measurements yield angular velocity data that are reasonably close to the true angular velocity 
values. 

Power Supply is equipment that provides voltage or a source of power for components in a 
uniform circular motion experiment system with the principle of changing the available electric 
voltage from the electricity transmission distribution network to the desired level so that it has 
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implications for changing electric power [21]. Power Supply will supply voltage directly to the 
components. Table 2 displays the effectiveness of the power supply that was used.                            

Table 2. Results of Power Supply Performance Measurement 
Name Measurement results 

Supply Voltage 85 - 264 VAC, 120 - 370 VDC 
Supply Power 60W max 

Output Voltage 12V DC 
Output Current 5A 
Voltage Range 12 V-15V DC 

 
In Table 3 it can be explained that the supply voltage on the power supply ranges between 

85-264VAC and 120-370VDC. For supply power with a maximum power of 60W with an output 
voltage of 12V DC and an output current of 5A. For output voltages with a range between 12V-
15V DC. Based on the data in table 3 it can be seen that the power supply in the circuit is 
working properly. Display on the web is in the form of input and output which is accessed via a 
web page. On the web display, the input is displayed in the form of angular velocity and the 
number of revolutions while the output is in the form of frequency, period, angular velocity in 
units of RPM, angular velocity in units of rad/s, linear speed and centripetal acceleration. The 
display on the web can be seen in Figure 7. 

 

 
Figure 7. Web display on PC 

The display on the web is in the form of input and output which is measured on the tool. the 
input on the web display is in the form of angular speed in RPM units and the number of 
revolutions. The tool generates measurements in the form of period, frequency, angular velocity, 
linear speed, and centripetal acceleration, which are then shown on the web. In addition to 
showing the tool's input and output online, it also shows real-time videos of the uniform circular 
motion experiment system in action. 

Accuracy is the level of suitability or closeness of a measurement result to the actual price 
[22]. Comparing the measurement results of the stepper motor with those of a common 
measuring device, the tachometer, yields information on the accuracy of the angular speed of the 
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stepper motor. Up to ten measurements were taken during the experiment. Table 3 contains 
information on the stepper motor's angular speed accuracy. 

Table 3. Data on Accuracy of Stepper Motor Measurements with Standard Measuring 
Instruments 

NO ω input (RPM) ω tool (RPM) ω tachometer 
(RPM) 

Error 
percentage (%) 

Accuracy 
percentage (%) 

1 60 58,00 56,5 2,59 97,41 
2 70 68,99 69,5 0,74 99,26 
3 80 77,63 76,4 1,58 98,42 
4 90 89,43 88,3 1,26 98,74 
5 100 99,06 97,6 1,47 98,53 
6 110 110,58 109,7 0,80 99,20 
7 120 122,56 121,8 0,62 99,38 
8 130 130,36 129,3 0,81 99,19 
9 140 142,79 141,2 1,11 98,89 
10 150 152,41 150,7 1,12 98,88 

Average 1,21 98,79 

Based on Table 3, which represents the experimental system's measurement of the accuracy 
of the angular velocity, it can be shown that the steeper motor performs well and as intended. 
There is not much of a difference between the tachometer reading and the stepper motor speed. 
When compared to conventional measuring devices, the experimental system's capacity to 
manage angular velocity is very near to the actual value. When compared to conventional 
measuring devices, the experimental system's capacity to manage angular velocity is very near to 
the actual value. The average rate of error for accuracy measurements using a standard measuring 
device is 1.21%, and the average accuracy percentage is 98.79%. 

Data on accuracy is produced by comparing the input into the tool with the outcomes of 
measurements made there, where measurements were made there ten times. A percentage of 
accuracy and a percentage of errors will be produced by comparing the results of the data 
collected. For each data, the experiment was run ten times. Three data points at angular speeds of 
120 rpm, 180 rpm, and 240 rpm show precision. Table 4 contains information on the stepper 
motor's angular speed precision.  

Table 4. Data on Precision of Measurement of Angular Velocity of Experimental System 

Measurement to- 
ω tool (RPM) 

120 180 240 
1 118,27 179,65 242,72 
2 121,64 180,51 239,05 
3 117,83 180,08 240,23 
4 117,75 179,95 238,86 
5 120,92 181,66 240,83 
6 120,52 179,68 238,84 
7 119,76 180,74 238,75 
8 121,16 178,83 240,69 
9 122,23 180,92 239,89 
10 121,03 179,06 239,43 

Average 120,11 180,11 239,93 
Eror (%) 1,44 0,19 1,13 

Precision (%) 98,56 99,81 98,87 
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Based on the data analysis in Table 4, it can be deduced that at an angular speed of 120 rpm, 
the measurement accuracy percentage is 98.56% and the error percentage is 1.44%. The accuracy 
is 0.19% and the precision is 99.81% for stepper motor angular speed data at 180 rpm. The 240 
rpm stepper motor's accuracy for angular speed is 98.87%, and the error percentage is 1.13%. 
The three stepper motors' combined data accuracy for measuring angular speed is 99.08% on 
average. 

The data obtained from testing tools for this experimental activity is from measurements on 
the experimental system and manual measurements on the experimental system. Accuracy and 
errors are obtained by comparing the measurement results of the experimental system with 
manual measurements on the experimental system. In testing for this experimental activity, 5 
trials were carried out with an angular velocity range of 110 to 150 in RPM units. This can be 
seen in Table 5 and Table 6. 

Table 5. Measurement Data on Regular Circular Motion Experiment System 

No ω input 
(RPM) Tool (rad/s) f (Hz) T (s) v (m/s) a (m/s2) 

1 110 11,45 1,82 0,55 0,76 8,66 
2 120 12,68 2,02 0,5 0,84 10,61 
3 130 13,62 2,17 0,46 0,9 12,25 
4 140 14,76 2,35 0,43 0,97 14,38 
5 150 15,66 2,49 0,4 1,03 16,19 

           Table 6. Manual Measurement Data on Regular Circular Motion Experiment System 

Based on Table 5, which shows measurements on an experimental system for uniform 
circular motion in which values for physical quantities are derived from readings on a system for 
circular motion that is exhibited online. Similar to table 6, the physical quantities' values were 
determined by manually measuring how long it takes for one revolution (period). While 
calculating the magnitude of the angular velocity, period, linear velocity, and centripetal 
acceleration using the formulas found in uniform circular motion. Table 7 displays the percentage 
of accuracy and error. Comparison between angular velocity measurements on tools and manual 
measurements. 

Table 7. Comparison of Angular Speed on Tools with Manual Measurements 
NO ω Tool (rad/s) ω Calculate (rad/s) Eror (%) Accuracy (%) 

1 11,45 11,02 3,76 96,24 
2 12,68 12,56 0,95 99,05 
3 13,62 13,65 0,22 99,78 
4 14,76 14,6 1,08 98,92 
5 15,66 15,7 0,26 99,74 

Average 1,25 98,75 

NO ω  (RPM) ω (rad/s) f (Hz) T (s) v (m/s) a (m/s2) 
1 105,26 11,02 1,75 0,57 0,73 8,01 
2 120 12,56 2 0,5 0,83 10,41 
3 130,43 13,65 2,17 0,46 0,9 12,3 
4 139,53 14,6 2,33 0,43 0,96 14,08 
5 150 15,7 2,5 0,4 1,04 16,27 
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Based on Table 7 it can be explained that the angular velocity on the web and on manual 
measurements is not much different. The error in the 5 measurements obtained ranged from 
0.22% - 3.76% with an average error of 1.25%. The accuracy obtained ranges from 96.24% - 
99.78% with an average accuracy of 98.75%. From the average percentage of error, which is 
equal to 1.25%, it is found that the reading of the measurement results on the web is close to the 
actual measurement results. 

The relationship between physical quantities can be noticed in regular circular motion tests 
to test for experimental activities. The formula is used to obtain data on centripetal acceleration, 
linear velocity, and frequency. The experimental system's angular velocity will be processed to 
yield frequency information, linear velocity, and centripetal acceleration. Table 8 contains 
information on the correlation between physical quantities. 

Table 8. Relationship between Physical Quantity in Regular Circular Motion 

NO ω input (RPM) ω Tool 
(rad/s) f (Hz) T (s) v (m/s) a (m/s2) 

1 60 6,48 1,03 0,97 0,43 2,77 
2 70 7,48 1,19 0,84 0,49 3,69 
3 80 8,32 1,33 0,75 0,55 4,57 
4 90 9,46 1,51 0,66 0,62 5,91 
5 100 10,39 1,65 0,6 0,69 7,12 
6 110 11,45 1,82 0,55 0,76 8,66 
7 120 12,68 2,02 0,5 0,84 10,61 
8 130 13,62 2,17 0,46 0,9 12,25 
9 140 14,76 2,35 0,43 0,97 14,38 
10 150 15,66 2,49 0,4 1,03 16,19 

Based on Table 8, specifically the frequency data, linear velocity and centripetal acceleration 
were calculated using angular velocity. The relationship between the angular velocity and 
frequency is explicable in Table 8. The frequency of a circular motion is the number of rotations 
per second. If the angular velocity value is higher, the frequency value will be higher and vice 
versa [23]. Because the angle traversed per second increases with the number of rotations per 
second, frequency and angular velocity are directly related. This is consistent with accepted 
theory. Figure 7 depicts the correlation between angular velocity and frequency. 

 
Figure 8. The link between frequency and angular velocity 
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Using the link between angular velocity and frequency graph in Figure 7. Figure 7 
demonstrates how the angular velocity and frequency are inversely related. The frequency 
increases with increasing angular velocity and vice versa. The graph in Figure 7 supports the 
accepted idea. The relationship between physical quantities in uniform circular motion is based 
on Table 8. The relationship between the angular and linear speeds is explicable in Table 8. From 
circular motion, linear speed is a direction that looks like a tangent to a circle. Figure 8 depicts the 
link between angular speed and linear speed. 

 
       Figure 9. The connection between angular and linear velocities 

Specifically, the correlation between angular and linear speed is based on Figure 9. Figure 9 
explains how the angular speed and linear speed are proportional. The linear speed increases with 
increasing angular speed and vice versa. The graph in Figure 18 demonstrates that it is consistent 
with the accepted idea. The relationship between physical quantities in uniform circular motion is 
based on Table 8. The relationship between centripetal acceleration and angular velocity is 
explicated in Table 8. The direction of linear speed is represented as a tangent to the circle of 
circular motion. According to the accepted hypothesis, if the angular velocity value is higher, the 
linear speed will also be higher and vice versa. Figure 10 depicts the link between angular velocity 
and centripetal acceleration. 

 
Figure 10. Centripetal acceleration and its relationship to angular velocity 
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Specifically, the correlation between angular velocity and centripetal acceleration as seen in 
Figure 10. It is clear from Figure 10 that centripetal acceleration is inversely related to angular 
velocity. The centripetal acceleration increases with increasing angular velocity. The graph in 
Figure 10 supports the accepted idea. 

4. Conclusion 

Based on the test results and data analysis and discussion of the remote laboratory uniform 
circular motion experimental instrument with angular velocity control, several conclusions can be 
formulated. First, the performance specifications of stepper motors and TB6600 drivers with 200 
steps for each rotation, the angular velocity value at the input is not much different from the 
angular velocity measurement data on the tool. Power supply which is a voltage provider in a 
circuit that functions properly with an output voltage of 12V-15V DC. The data display's 
performance on the web is consistent with the measurements made. Second, the uniform circular 
motion experimental system's precision and accuracy are fairly near to the actual value when 
measured against a tachometer, a common measurement device. The experimental system's 
accuracy value was on average 98.79%, with an average error rate of 1.21%. The experimental 
system's accuracy value was averaged out to be 99.08%. Based on these findings, the 
experimental system's angular velocity control, when compared to the tachometer, is near to the 
actual value. Third, testing tools for experimental activities on the accuracy of measurement 
results on the web with manual measurements, obtained an average percentage of measurement 
errors on the web of 1.25% with an average accuracy of 98.75%. The frequency value will be 
greater by using a greater angular velocity value. The effect of angular speed and linear speed is 
directly proportional. The value of centripetal acceleration is proportional to the square of the 
angular velocity. 
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