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CLAIMS 

 

1. A method of quantifying user engagement in virtual environments, comprising: 

providing an object embedded in a virtual environment in which a user has a presence 

as an avatar, the object comprising a collection of code operable to perform processes, 

tasks, and roles within the virtual environment and to communicate with a remote server 

connected to the virtual environment via a communications network, wherein the object 

is operable to present user-specific advertising materials when one or more digital 

triggers are activated by the avatar of the user in the virtual environment, and wherein 

the remote server is operable to store in a remote database at least one user 

information and one or more user-specific advertising materials that can be presented to 

the user via the object;  

determining, by the object, whether a digital trigger is activated in the virtual 

environment by the avatar of the user; in response to a digital trigger being activated, 

the remote server selecting, based at least on the at least one user information stored in 

the remote database, the one or more user-specific advertising materials stored in the 

remote database, and in real-time, sending the selected user-specific advertising 

materials to be displayed in the virtual environment via the object; and  

in response to displaying the user-specific advertising materials in the virtual 

environment via the object, collecting, in real-time, user engagement information, 

wherein collecting user engagement information comprises a pixel sampling operation 

comprising:  

capturing every rendered frame in a field of view of the user within the virtual 

environment that includes the user-specific advertising materials; and  

comparing a displayed version of the user-specific advertising materials captured 

in the rendered frame with an original version of the user-specific advertising 

materials stored in the remote database, wherein comparing comprises de-

lighting the displayed version of the user-specific advertising materials and 

categorizing each pixel of the displayed version of the user-specific advertising 
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materials for hue, saturation, and value components in reference to respective 

hue, saturation, and value components in the original version of the user-specific 

advertising materials stored in the remote database. 

 

2. The method of claim 1, wherein the one or more digital triggers are activated 

when the avatar of the user is within an activation zone around the object within the 

virtual environment, and wherein the one or more digital triggers comprise system 

generated triggers and triggers based on user inputs. 

 

3. The method of claim 2, wherein collecting, in real-time, the user engagement 

information comprises determining at least one of: 

a duration of time the avatar of the user remains in the activation zone of said object; 

a position of the avatar within the virtual environment with respect to the object during 

the time the avatar remains in the activation zone of said object; and 

a duration of time the avatar interacts with the object with respect to the duration of time 

the avatar remains in the activation zone of said object. 

 

4. The method of claim 1, wherein the virtual environment exists within a computer 

game and the avatar of the user is a character in the computer game having a first-

person perspective. 

 

5. The method of claim 2, further comprising tracking and recording one or more 

interactions of the avatar of the user with at least one of the object and the displayed 

user-specific advertising materials. 

 

6. The method of claim 2, wherein the activation zone is created by a collider 

embedded within the object, and wherein the virtual environment comprises at least one 

of a virtual reality environment, an augmented reality environment, a computer game, 

and a digital environment. 
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7. The method of claim 4, further comprising uploading personal content of the user 

and displaying the personal content as part of the computer game. 

 

8. The method of claim 1, wherein the at least one user information includes an IP 

address of the user. 

 

9. A system for quantifying user engagement in virtual environments, the system 

operable to: 

provide an object embedded in a virtual environment in which a user has a presence as 

an avatar, the object comprising a collection of code operable to perform processes, 

tasks, and roles within the virtual environment and to communicate with a remote server 

connected to the virtual environment via a communications network, wherein the object 

is operable to present user-specific advertising materials when one or more digital 

triggers are activated by the avatar of the user in the virtual environment, and remote 

server is operable to store in a remote database at least one user information and one 

or more user-specific advertising materials that can be presented to the user via the 

object; 

determine, via the object, whether a digital trigger is activated in the virtual environment 

by the avatar of the user and in response to a digital trigger being activated, command 

the remote server to select, based at least on the user information stored in the remote 

database, the one or more user-specific advertising materials stored in the remote 

database, and further command the server, in real-time, to send the selected user-

specific advertising materials to be displayed in the virtual environment via the object; 

and  

in response to displaying the user-specific advertising materials in the virtual 

environment via the object, collect, in real-time, user engagement information, wherein 

collecting user engagement information comprises a pixel sampling operation 

comprising:  
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capturing every rendered frame in a field of view of the user within the virtual 

environment that includes the user-specific advertising materials; and  

comparing a displayed version of the user-specific advertising materials captured 

in the rendered frame with an original version of the user-specific advertising 

materials stored in the remote database, wherein comparing comprises de-

lighting the displayed version of the user-specific advertising materials and 

categorizing each pixel of the displayed version of the user-specific advertising 

materials for hue, saturation, and value components in reference to respective 

hue, saturation, and value components in the original version of the user-specific 

advertising materials stored in the remote database. 

 

10. The system of claim 9, wherein the one or more digital triggers are activated 

when the avatar is within an activation zone around the object within the virtual 

environment, and wherein the one or more digital triggers comprise system generated 

triggers and triggers based on user inputs. 

 

11. The system of claim 9, wherein collecting, in real-time, the user engagement 

information further comprises determining at least one of: 

a duration of time the avatar of the user remains in the activation zone of said object; 

a position of the avatar within the virtual environment with respect to the object during 

the time the avatar remains in the activation zone of said object; and 

a duration of time the avatar interacts with the object with respect to the duration of time 

the avatar remains in the activation zone of said object. 

 

12. The system of claim 9, wherein the virtual environment exists within a computer 

game and the avatar of the user is a character in the computer game having a first-

person perspective. 
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13. The system of claim 9, wherein the system is further operable to track and record 

one or more interactions of the avatar of the user with at least one of the object and the 

displayed user-specific advertising materials. 

 

14. The system of claim 10, wherein the activation zone is created by a collider 

embedded within the object, and wherein the virtual environment comprises at least one 

of a virtual reality environment, an augmented reality environment, a computer game, 

and a digital environment. 

 

15. The system of claim 12, wherein the system is further operable to command the 

server to upload personal content of the user to the object so that the personal content 

can be displayed via the object as part of the computer game. 

 

16. The system of claim 9, wherein at least one the user information includes an IP 

address of the user. 

 

17. The method of claim 1, wherein the user-specific advertising materials comprises 

a creative. 

 

18. The method of claim 1, wherein user information comprises at least one of user 

location coordinates, user age, user gender, user marital status, user email address, 

user ethnicity, and user product preferences. 

 

19. The system of claim 9, wherein the user-specific advertising materials comprises 

a creative. 

 

20. The system of claim 9, wherein user information comprises at least one of user 

location coordinates, user age, user gender, user marital status, user email address, 

user ethnicity, and user product preferences. 
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21. A computer program or computer program product comprising instructions for 

implementing the method of any one of claims 1 – 8 or 17 – 20. 


