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Marker-less approach

Markerless AR, as the name suggests, doesn't rely on markers. Instead, it utilizes computer vision,
machine learning, and other complex algorithms to detect and track objects or features in the real
world. This technology enables AR experiences to be more seamless and adaptable. Imagine you're
visiting a museum equipped with a markerless AR app. As you move around the exhibits, the app
identifies objects and showcases additional information, making the visit engaging and
informative.

Markerless Augmented Reality scans the real environment and places digital elements on a
recognizable feature, like a flat surface. So, instead of being tied to a marker, the digital elements
are placed based on geometry. Markerless Augmented Reality is very popular in gaming, like
Pokémon Go, where characters can move around the environment. It is also often utilized for
live events and virtual product placement.

Benefits of markerless AR

Markerless AR promotes virtual interaction by eliminating the marker acquisition process, a
solution that brings with it important benefits in industrial AR settings:

e the experience can be shared with other users, for example, between the operator in the
field and experts providing working instructions remotely;

e the AR content can be developed in a wider visual field, improving the quality and
efficiency of augmented reality solutions;

e the range of movements possible during markerless augmented reality experiences can be
increased, making the field operator more autonomous;

e markerless AR allows you to take advantage of AR technology from various different
devices, including those that can be worn by operators thanks to special headsets with
integrated cameras and headphones.

Localization based augmentation

Localization-based augmented reality, often referred to as location-based augmented reality or geo
AR, is a subtype of augmented reality that combines real-world experiences with digital
information or content, and it is tightly tied to the user's physical location. It leverages GPS (Global
Positioning System) or other location-tracking technologies to determine the user's position on
Earth and provides relevant AR content or information based on that location. Here are some key
aspects of localization-based augmented reality:

1. Location Detection:

Localization-based AR systems rely on location services to determine the user's geographical
coordinates accurately. GPS, Wi-Fi positioning, or cellular network triangulation can be used for
this purpose.



2. Geo-Tagged Content:

Geo AR applications are designed to overlay digital content, such as images, videos, 3D models,
or information, onto the real world at specific geographical locations.

3. Real-World Context:

The user's surroundings play a crucial role in localization-based AR. The digital content is
contextualized within the physical environment, enhancing the user's understanding and
interaction with the real world.

4. Mobile Devices:

Geo AR is commonly experienced through mobile devices like smartphones and tablets, which
have built-in GPS capabilities and AR apps that can access location data.

5. Use Cases:

a. Tourism and Travel: Geo AR apps can provide tourists with information about nearby
landmarks, historical facts, or guided tours as they explore a new city or destination.

b. Navigation: Navigation apps use location-based AR to provide turn-by-turn directions, real-time
traffic information, and points of interest along the route.

c. Gaming: Location-based AR games, like Pokémon GO, encourage players to explore the real
world while interacting with virtual game elements based on their GPS coordinates.

d. Real Estate: AR applications in real estate can show property details, prices, and nearby
amenities when users point their devices at properties or neighborhoods.

e. Advertising and Marketing: Brands can use geo AR to deliver location-specific promotions,
discounts, or advertising content to users as they visit physical stores or locations.

6. Geofencing:

Geofencing is a technique used in location-based AR to define virtual boundaries or areas of
interest. When a user enters or exits a geofenced area, relevant AR content can be triggered. For
example, receiving a special offer when entering a store.

7. Challenges:

a. Accuracy: The accuracy of GPS and location data can vary, affecting the precision of AR content
placement.

b. Battery Consumption: Constantly tracking the user's location can consume significant battery
power on mobile devices.

c. Privacy Concerns: Location-based AR requires access to the user's location data, which raises
privacy concerns that need to be addressed.



Localization-based augmented reality offers the potential for highly engaging and contextually
relevant user experiences. It connects the digital world with physical locations, encouraging users
to explore and interact with their surroundings in new and exciting ways.



