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Abstract

AR utilizes a smartphone to transmit visual and auditory data, along with sensory information, to
the user in real time. Augmented Reality (AR) overlays digital data onto the user's physical
surroundings. VR creates a virtual environment for the user, while AR integrates digital data into
the real environment. Interactive activities and visuals help students grasp concepts more
effectively than just reading textbooks. The idea of a simple pendulum is taught to students through
the use of augmented reality. In the proposed system the simple pendulum experiment will be
explored via augmented reality technology. The simple pendulum concept becomes more
accessible to students due to their engagement with it through AR technology.
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l.Introduction:

Mobile devices such as laptops, personal digital assistants, and mobile phones have become a
learning tool with great potential in both classrooms and outdoor learning. AR includes more data
to existing situations and makes modern manufactured environments.AR utilized in different areas
like gaming, medical and education. Textbooks and other educational reading materials may have
built-in “tags” or triggers that generate additional information when scanned with an AR device.
Augmented reality's applications extend from helping make decisions to providing entertainment.
The experience of augmented reality can be had through various means, including smartphones,
glasses, and headsets. [14] proposed an AR application called “Starry Sky Exploration—Eight
Planets in the Solar System” which was addressed to secondary schools in China for the Geography
curriculum. A blend of digital and physical environments can make studying more entertaining for
students. The experience makes it easier for students to retain and recall information because it
holds their attention. This advantage overcomes the obstacles in education that arise from unique
learning needs, including student’s inattentiveness, lack of self-assurance, and insufficient
foundational knowledge [11]. In an AR application, the real world is transformed with digital
images or text [2].

AR bridges the gaps in activities with high immersion requirements, previously inaccessible [3].
With the help of this textbook, students are expected to form mental images of situations they may
never come across [7]. An AR-based learning system was offered to demonstrate particle physics
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experiments [5]. Augmented reality (AR) provides huge opportunities for online teaching in
science and engineering, as these disciplines place emphasis on practical training and are unsuited
to completely non classroom training [1]. The integration of AR technology into the learning
environment is essential for its effective utilization [8]. AR technology is being utilized to create
an educational application featuring animations, videos, and 3D models [13].

2.About Augmented Reality:

Augmented reality is a computer graphics technology that combines a real-time environment with
a digital environment. In virtual reality, users experience a whole new world, while in augmented
reality, digital information appears on top of the real environment. As shown in figure-1 AR
experience get to user with the help of AR device and Unity.

AR Experience

Figure 1- Augmented Reality Experience

The most important part of augmented reality is the user. This user is responsible for creation of
AR models.AR devices are mobile, computer. Virtual content is a 3D model created or generated
by an AR system or application. Virtual content is a type of information that can be integrated into
a real user environment. This virtual content can be 3D models, texture, text, images, etc. Tracking
is a type of algorithm that helps determine where a device places or integrates a 3D model in a real
environment. AR application does not change the position of a real life entity. It only integrates
the digital information with these entities.

3.About The simple pendulum experiment

A pendulum is an object that consists of a weight suspended from a pivot, which moves in an arc
as shown in figure -2. One complete cycle, consisting of left and right swings, is the duration of
the period.
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M

Figure 2-simple pendulum

A mass 'm' is suspended from a stable base using a thin, elastic string of length 'L' .Gravitational
force initiates the motion in the vertical plane. In the case of a simple pendulum, the bob follows
Simple Harmonic Motion (SHM), with the acceleration being a function of its displacement from
the central position, which is always attracting it. The time period (T) of a simple pendulum for
oscillations of small amplitude, is given by the relation,

T = EEJL
g Equation 1

Where, g = value of acceleration due to gravity and L is the effective length of the pendulum.

4. Development of the AR experiences for the simple pendulum:
A simple pendulum application using AR technology is developed with the help of unity. 3D models

are used in pendulum motion experiments. With the assistance of AR, the complexities and difficulties
in learning about a simple pendulum are minimized. The use of AR in illustrating the workings of a
simple pendulum makes it simpler for students to grasp the underlying concepts. An info page is
presented in the application which will help the students to use this App. The Info page of this app is
shown in figure 3. After starting the app, direct the camera at the ground and let the program recognize
the horizontal plane. Once the ground plane has been located, hit the square indicator on the display.

Simple pendulum experiments will be augmented on the detected plane.
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INSTRUCTIONS

1. Open the "Projectile Motion" Experiment from the Menu Screen,
2. Aim the camera towards the ground and wait for the application to detect
ground plane. (Refer the below image)

3. Once the groun the square indicator on the screen

Figure 3 - Info page of application

The process for conducting a simple pendulum experiment via Augmented Reality is outlined below,
which students can initiate using their mobile devices. After opening the app Augmented simple
pendulum appears as shown in figure 4.

Step1 - set angle (in degree)

Step2 - set Rope length

Step3 - click on Release button

The simple pendulum's motion can be observed by the user in a curved path, going from left to right
and vice versa, once the Release button has been clicked as shown in figure 5.

Figure 4 -AR based simple pendulum
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Figure 5 simple pendulum movement

The augmented reality game-based learning approach is an advantageous pathway for the

development and enhancement of teaching and learning processes [15].

The simple pendulum concept can be grasped by students through the utilization of the lab setup
found in the science lab. Students can experience the principles of a simple pendulum through
Augmented Reality, making it possible for them to learn from home. These concepts became clearer

to students as they engaged with the AR system.

5 Conclusion

Home experimentation for students is now feasible with the assistance of Augmented Reality
technology. This innovation offers a substitute for traditional lab setups and facilitates a clearer
understanding of theoretical concepts through visualization. The research demonstrated that
students who were taught using conceptual change methods for the basics of simple pendulums
displayed a superior level of understanding compared to those who were instructed through traditional

means. The results were positive because the proposed augmented reality applications offered a

high level of usability. This application is more affordable because it can work offline without an
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internet connection. This makes it much easier to use in places with limited Wi-Fi or data access.

AR has the potential to boost the efficiency of laboratory learning.
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