
 
 

 

 
A Novel Surevey on Snapchat Lens & Microsoft Holo 

Lens 
 

Kavita S. Kumavat1, Aqsa Bichu2, Yash Kumar3 and Aditya Naik4   
1Assistant Professor in Computer Engineering Department, Vishwakarma University, Pune, India 

Email: Kavita.kumavat@vupune.ac.in 
2-4Students, Vishwakarma University, Pune, India 

Email: {202200714, 202201332,202201325}@vupune.ac.in 
  
 

Abstract— Augmented reality (AR) is an advancing technology that combines the real world 
with computer-generated content to create interactive and immersive experiences. It allows 
users to interact with virtual objects or information in their physical environment, enhancing 
their understanding and engagement with the surroundings. AR finds applications in 
education, healthcare, entertainment, manufacturing, architecture, and tourism. The 
abstract discusses the components of AR systems, including display devices, tracking 
techniques, and interaction methods. Human-computer interaction is vital in AR, with a focus 
on user interfaces, input methods, and user experience design. Challenges in AR include 
accurate tracking, realistic visualization, performance optimization, and user privacy. 
Ongoing research aims to improve content creation tools, tracking algorithms, rendering 
techniques, and user evaluation methods. In conclusion, AR is a transformative technology 
that enhances our perception and interaction with the world. The research paper specifically 
explores the advancements and applications of Microsoft HoloLens, a mixed reality device 
that blends the virtual and physical worlds. By analyzing its features, underlying technologies, 
and potential impacts, the paper highlights the transformative potential of Microsoft 
HoloLens in the field of augmented reality. The keywords associated with this abstract are 
"Augmented Reality," "Snapchat," "Lens," "Education," and "Impact." 

I.  INTRODUCTION 

AUGMENTED REALITY & MIXED REALITY 

Augmented reality (AR) is an innovative technology that merges computer-generated content with the real 
world, providing users with an enhanced and interactive perception of their environment. By overlaying virtual 
objects, information, or graphics onto the physical world, AR seamlessly integrates digital and physical 
elements, creating immersive and engaging experiences. AR encompasses various components, including 
display devices like smart glasses, headsets, or mobile devices, as well as sophisticated tracking techniques 
such as marker-based or markerless tracking. Users can interact with AR content through gestures, voice 
commands, or other input modalities, enabling intuitive and natural interactions. The applications of augmented 
reality are extensive and span across diverse fields, including education, healthcare, entertainment, gaming, 
architecture, manufacturing, tourism, and more, offering both novel experiences and practical solutions.  In the 
realm of AR devices, Microsoft HoloLens represents a significant milestone, incorporating advanced optics,  
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sensors, and software to deliver cutting-edge AR experiences. This research paper explores the key components 
and capabilities of Microsoft HoloLens, highlighting its role in revolutionizing the field of augmented reality. 
By analyzing the advancements made in HoloLens, the paper sheds light on the transformative potential of this 
technology and its impact on user interactions with digital content overlaid onto the real world. The primary 
goal of augmented reality is to provide users with additional information and context about their environment, 
enabling them to interact with digital content in a more natural and intuitive way.  AR can be used in various 
fields and industries, including: 
Gaming and Entertainment:  AR has gained popularity through games like Pokémon Go, where virtual 
creatures are superimposed onto the real world, creating an interactive experience. 

A. Education and Training 
AR can enhance learning experiences by overlaying informative graphics, 3D models, or interactive elements 
onto textbooks, worksheets, or physical objects, making education more engaging and immersive. 

B. Retail and E-commerce 
AR allows customers to visualize products in their own space before making a purchase. Virtual try-on for 
fashion items or furniture placement apps are examples of how AR is used in the retail sector. 

C. Architecture and Design 
AR enables architects and designers to overlay virtual models of buildings or interiors onto real-world 
environments, allowing clients to visualize and experience the designs before construction. 

D. Healthcare 
AR has applications in medical training, where surgeons can visualize patient data and medical imaging in 
real-time during surgeries. It can also assist in rehabilitation programs and remote consultations. 

E. Navigation and Wayfinding 
AR can provide real-time directions, points of interest, and contextual information, making it useful for 
navigation in unfamiliar environments. 
Industrial and Maintenance: AR can be used to provide real-time information, instructions, and visualizations 
to assist workers in complex tasks, reducing errors and improving efficiency. 
As AR technology continues to advance, it is expected to have an even broader impact across industries, 
transforming the way we interact with the world around us. 
While AR offers immense potential, it also poses challenges. These include accurate object tracking and 
registration, realistic rendering, occlusion handling, hardware limitations, and ensuring user privacy and 
security. 
Ongoing research and development in augmented reality are focused on improving tracking accuracy, 
developing more immersive and realistic visuals, enhancing user interfaces, and addressing the technical 
constraints. With continued advancements, augmented reality is poised to revolutionize numerous industries, 
transforming the way we work, learn, and interact with the world around us. Augmented reality continues to 
evolve and has the potential to revolutionize various industries, offering immersive, interactive, and 
informative experiences that blend the digital and physical worlds. With ongoing advancements in technology 
and increased adoption, the applications and impact of augmented reality are expected to expand further in the 
future. 

II. LITERATURE SURVEY 

This literature survey aims to explore the existing body of research on Snapchat, a widely used social media 
platform that gained popularity for its unique features such as disappearing messages and augmented reality 
filters. The survey encompasses studies on user behaviour, privacy concerns, content creation, and the impact 
of Snapchat on individuals and society [1]-[5]. The findings provide valuable insights into the evolving 
landscape of Snapchat and shed light on its implications for communication, social interactions, and digital 
culture. Snapchat, a popular social media platform, has integrated augmented reality (AR) into its features, 
revolutionizing the way users interact and engage with the app. With its innovative AR functionalities, 
Snapchat has enhanced the user experience and introduced new avenues for self-expression and entertainment 
[6]-[10].  
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A. User Behavior on Snapchat [12]-[13] 
Snapchat's primary use of AR lies in its diverse range of interactive filters and lenses. These filters overlay 
digital elements onto users' faces or the surrounding environment in real-time, allowing them to transform their 
appearance, add animations, or create interactive effects. Users can apply filters that turn them into various 
characters, add virtual accessories, apply makeup effects, or even alter their surroundings with augmented 
objects. Snapchat's AR lenses leverage advanced computer vision and facial recognition technologies to 
accurately track and map the user's face, ensuring a seamless and engaging experience. Users can interact with 
the lenses by making facial expressions, gestures, or tapping on the screen, which triggers animations and 
effects in response. These lenses are continually updated and refreshed, offering new and exciting AR 
experiences for users to enjoy. Snapchat has also introduced location-based AR experiences called 
"Landmarkers." Landmarkers transform iconic buildings, landmarks, or public spaces into interactive 
augmented environments. Users can activate these lenses when they are in proximity to a landmark, triggering 
animations and effects that interact with the physical structure. For example, a Landmarker lens may turn a 
famous building into a dancing character or project virtual fireworks over a popular monument. 
Another noteworthy AR feature of Snapchat is its integration of AR games and experiences. Users can play 
interactive games with their friends, where they can manipulate virtual objects overlaid onto the real world. 
These games utilise AR technology to create immersive and engaging gameplay experiences that blend digital 
elements with the user's physical environment. Snapchat's use of AR extends beyond entertainment and self-
expression. The platform has also introduced AR advertising campaigns, allowing brands to leverage AR to 
engage with Snapchat's vast user base. Brands can create sponsored lenses or filters that align with their 
marketing objectives and enable users to interact with their products or brand messaging in a fun and immersive 
way. In summary, Snapchat has embraced augmented reality to redefine social media interactions. Through its 
AR lenses, Land markers, interactive games, and advertising campaigns, Snapchat has transformed the way 
users engage with the app, fostering creativity, interactivity, and entertainment through the power of augmented 
reality.  
The display system of Microsoft HoloLens plays a crucial role in presenting holographic content seamlessly 
blended with the real world. It utilizes advanced optics and waveguide technology to project virtual images 
onto the user's field of view. The device incorporates transparent displays that allow users to maintain visual 
awareness of their environment while interacting with holograms. The high-resolution imagery provided by 
microdisplays ensures sharp and vibrant holographic visuals. The field of view determines the extent of the 
user's visual perception of holograms, and Microsoft has been continuously improving this aspect to provide a 
wider field of view. Adaptive optics dynamically adjust the display system based on the user's eye movements 
and focus, ensuring sharp holograms regardless of gaze direction. The brightness and contrast levels are 
dynamically adjusted to provide optimal visibility in various lighting conditions. Calibration and calibration 
stability ensure accurate alignment of holographic content with the real world, providing consistent 
experiences.  
Microsoft HoloLens incorporates advanced tracking and sensing capabilities to understand and interpret the 
user's environment. It utilizes a combination of sensors, including depth sensors, inertial measurement units 
(IMUs), and cameras, to track the user's head movements, spatial position, and gestures. These sensors capture 
and process real-time data to accurately map the environment and create a virtual representation of the physical 
space. Environmental understanding technologies enable the detection of surfaces, objects, and spatial features, 
allowing holograms to interact realistically with the user's surroundings. These tracking and sensing 
capabilities contribute to the immersive and interactive nature of the HoloLens experience. 
Microsoft HoloLens provides various interaction methods to facilitate natural and intuitive user experiences. 
Gesture recognition and hand tracking enable users to interact with holograms through hand movements and 
gestures, allowing them to manipulate virtual objects or navigate through menus. Voice commands and natural 
language processing enable users to control and interact with the device using voice inputs. Additionally, 
HoloLens incorporates gaze tracking technology, allowing users to interact with holograms by simply looking 
at them. These interaction methods offer a range of options for users to engage with holographic content 
effectively. 

III. SYSTEM ARCHITECTURE 

Snapchat has incorporated augmented reality (AR) into its design and functionality, creating a unique user 
experience that seamlessly blends digital content with the real world. The design and working of Snapchat 
with respect to AR involve several key components and processes: 
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A. Camera Interface 
The camera interface is the central element of Snapchat's design. It allows users to capture photos or record 
videos using their device's camera. The camera is the primary input for AR interactions, as it captures the user's 
surroundings and provides the real-time feed for overlaying digital content. 

B. AR Filters and Lenses 
Snapchat offers a wide range of AR filters and lenses that users can apply to their photos or videos. These 
filters and lenses use computer vision algorithms to track and map the user's face or the environment, enabling 
the real-time overlay of digital effects, animations, or objects. The filters can modify the user's appearance, add 
visual effects, or transform the surrounding environment. 

C. Facial Recognition and Tracking 
Snapchat's AR filters and lenses utilize facial recognition and tracking technologies to accurately identify and 
track the user's face in real-time. This allows the AR effects to align and interact with the user's facial 
features, such as eyes, mouth, or head movements. The tracking algorithms ensure that the digital elements 
stay aligned and responsive to the user's movements and expressions. 

D. Object Recognition and Tracking 
In addition to facial tracking, Snapchat employs object recognition and tracking capabilities for specific AR 
experiences, such as Landmarkers. Landmarkers identify and track iconic buildings or landmarks, allowing 
users to apply AR effects that interact with and augment the physical structure. Object recognition algorithms 
enable Snapchat to detect and map the landmark accurately. 

E. Gesture and Tap Interactions 
Snapchat's AR experiences often incorporate gesture and tap interactions. Users can interact with the AR filters 
and lenses by making facial expressions, gestures, or tapping on the screen. These interactions trigger 
animations, effects, or additional functionalities within the AR experience, enhancing user engagement and 
interactivity. 

F. Real-Time Rendering and Processing 
Snapchat's AR system performs real-time rendering and processing to overlay the digital content onto the live 
camera feed. This requires efficient rendering algorithms and powerful processing capabilities to ensure 
smooth and responsive AR experiences. 

G. Integration of Sponsored AR Experiences 
Snapchat allows brands and advertisers to create sponsored AR experiences, such as branded lenses or filters. 
These experiences enable users to interact with branded content in a playful and immersive manner. Brands 
can leverage Snapchat's AR platform to engage with users and promote their products or services. 

H. User Authentication and Security 
Snapchat's system includes authentication mechanisms to verify user identities and ensure secure access to user 
accounts. This involves encryption protocols, secure storage of user credentials, and other security measures 
to protect user data. 

I. Analytics and Data Processing 
Snapchat likely employs analytics systems to gather and analyze user data, including usage patterns, 
engagement metrics, and ad performance. This data helps improve the user experience, target advertising, and 
provide insights to content creators and advertisers. 

J. Backend Infrastructure 
Behind the scenes, Snapchat's system architecture comprises a network of servers, databases, and other 
infrastructure components to handle user requests, store data, and execute business logic. This includes load 
balancing, fault tolerance, and scalability mechanisms to handle the platform's large user base and varying 
traffic loads. 
It's important to note that Snapchat's system architecture is continually evolving as the platform grows and new 
features are introduced. The specific details of their architecture may be proprietary and subject to change over 
time as the company refines and expands its technology stack. 
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Overall, Snapchat's design and working with respect to AR involve a combination of computer vision, real-
time tracking, gesture interactions, and real-time rendering. This integration of AR technologies has 
transformed Snapchat into a platform where users can express themselves creatively, interact with their 
surroundings, and engage with sponsored content in an immersive and entertaining way. 
                                                 

 
Figure 1: Snapchat Lens 

 Figure 1 shows: Snapchat fresh light and different lenses 

 
                                  

Figure 2: Virtual Lens 

Figure2 shows: Snap spectacles –AR smart glasses 
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