
Types of markers, marker camera pose and identification 

Types of Markers: 

Markers in augmented reality (AR) are physical objects or patterns used to anchor virtual content 

in the real world. They serve as reference points for AR systems to understand where to place 

digital information in a user's view. There are several types of markers used in AR, each with its 

own characteristics and applications. Here are some common types of markers: 

Image Markers: Image markers are the most common type of AR markers. They use 2D images 

or patterns as reference points. AR software analyzes the camera feed and looks for predefined 

images or patterns to trigger the display of virtual content. QR codes and recognizable logos are 

often used as image markers. 

QR Codes: QR codes are a specific type of image marker that contains encoded information. AR 

applications can scan QR codes to trigger specific actions or display relevant information. 

Natural Feature Markers: Instead of predefined patterns, natural feature markers use distinct 

natural features in the environment as reference points. These features can include corners, edges, 

or unique textures. Natural feature tracking algorithms identify and track these features for AR 

content placement. 

Geolocation Markers: These markers rely on GPS and geolocation data to place AR content at 

specific geographic coordinates. They are often used in location-based AR applications, such as 

augmented reality games or navigation apps. 

Object Recognition Markers: Object recognition markers use computer vision algorithms to 

identify and track specific objects or 3D shapes in the real world. This allows AR content to interact 

with and be anchored to those objects. 

Markerless AR: In markerless AR, no physical markers are used. Instead, computer vision and 

sensors (such as accelerometers, gyroscopes, and depth sensors) are employed to understand the 

user's environment and place virtual objects accordingly. Markerless AR is more flexible but can 

be computationally intensive. 

Inertial Markers: Inertial markers use motion sensors like accelerometers and gyroscopes to track 

the movement of the device in real-time. This information can be combined with other tracking 

methods to improve the accuracy of AR content placement. 

IR Markers: Infrared (IR) markers emit infrared light that can be detected by specialized sensors 

on AR devices. This method is often used for precise tracking in industrial applications or for 

tracking objects in low-light environments. 

Hybrid Markers: Some AR applications use a combination of marker types for improved tracking 

and flexibility. For example, they may use image markers in combination with inertial sensors or 

object recognition to provide a seamless AR experience. 



The choice of marker type depends on the specific AR application, the desired level of accuracy, 

the available hardware, and environmental conditions. Different markers offer different trade-offs 

between ease of use, accuracy, and versatility in AR experiences. 

 

Marker camera pose and identification 

Marker-based augmented reality (AR) involves the use of visual markers or fiducial markers to 

determine the camera's pose (position and orientation) in the real world. This is crucial for 

overlaying virtual objects accurately onto the real-world scene. Here's an overview of how marker-

based AR works for camera pose estimation and identification: 

1. Marker Creation: 

Design and create visual markers or fiducial markers. These markers are typically black-and-white 

patterns or symbols that are easily detectable by a camera. 

2. Marker Placement: 

Place the markers within the real-world environment where you want to enable AR experiences. 

These markers should be visible to the camera you're using for AR. 

3. Camera Calibration: 

Calibrate the camera to understand its intrinsic parameters (like focal length and lens distortion) 

and extrinsic parameters (position and orientation concerning the marker). This calibration is 

essential for accurate pose estimation. 

4. Marker Detection: 

In real-time, the AR system's software or application continuously captures video from the camera. 

It searches for the visual markers within the camera's field of view. 

5. Pose Estimation: 

Once a marker is detected, the system calculates the camera's pose relative to the marker. This 

process determines the camera's position and orientation in 3D space with respect to the marker. 

6. Tracking: 

The system can track the camera's movement by continuously detecting and analyzing the markers. 

This allows the AR application to update the virtual content's position and orientation accurately 

as the camera moves. 

7. Object Placement: 

With the camera's pose known, virtual objects can be overlaid onto the real-world scene, aligning 

them with the marker's position and orientation. This creates the illusion that the virtual objects 

are part of the real environment. 



8. Interaction: 

Users can interact with the augmented reality scene by manipulating virtual objects or triggering 

actions based on the marker's detection. 

9. Identification: 

Markers can be encoded with unique identifiers or patterns that can be recognized by the AR 

system. This allows for the identification of different markers and the association of specific virtual 

content with each marker. 

10. Rendering and Display: 

Finally, the AR system renders the combined real-world view and virtual objects and displays 

them to the user through a device's screen, such as a smartphone or AR headset. 

 

Marker-based AR is a reliable method for accurate camera pose estimation and object 

identification, making it suitable for various applications, including gaming, education, industrial 

training, and more. It's essential to choose or design markers that are easily detectable and 

distinguishable by the camera for robust AR experiences. 

 


