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CLAIMS 

1.  A method for obtaining a relative localization between a plurality of mobile devices, the method 

being performed by a first mobile device, the method comprising: 

  observing a second mobile device within a field of view of a camera of the first mobile device at 

a first point in time; 

  determining a first position of the first mobile device at the first point in time, the first position 

being represented in a first coordinate system used by the first mobile device; 

  receiving from the second mobile device a second position of the second mobile device at the first 

point in time, the second position being represented in a second coordinate system used by the second 

mobile device; 

 determining orientation information about an orientation of the first mobile device with respect to 

the second mobile device at the first point in time based at least in part on the first position and the 

observation of the second mobile device at the first point in time; 

  identifying two constraints that relate the first coordinate system used by the first mobile device 

to the second coordinate system used by the second mobile device based at least in part on the second 

position and the orientation information; and 

  calculating a pose of the first mobile device relative to the second mobile device once at least six 

constraints have been accumulated. 

 

2. The method of claim 1, further comprising receiving user input when the second mobile device is 

observed within the field of view of the camera of the first mobile device at the first point in time, 

wherein the first position is determined, the second position is received from the second mobile device, 

the orientation information is determined, and the two constraints are identified in response to receiving 

the user input. 

 

3. The method of claim 2, wherein: 

 the method is performed during a game that involves the plurality of mobile devices; and 

 the user input is provided as part of the game. 

 

4. The method of claim 1, further comprising automatically detecting the second mobile device 

within the field of view of the camera of the first mobile device at the first point in time, wherein the first 

position is determined, the second position is received from the second mobile device, the orientation 

information is determined, and the two constraints are identified in response to automatically detecting 

the second mobile device. 

 

5. The method of claim 4, wherein automatically detecting the second mobile device comprises 

automatically detecting an activated light emitter of the second mobile device.  
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6. The method of claim 1, wherein: 

 the second mobile device and at least one additional mobile device are both visible within the 

field of view of the camera of the first mobile device at the first point in time; and  

 the method further comprises distinguishing between the second mobile device and the at least 

one additional mobile device. 

 

7. The method of claim 1, wherein determining the orientation information comprises determining a 

geometric line in space corresponding to a direction along which the second mobile device was observed 

at the first point in time. 

 

8. The method of claim 1, wherein calculating the pose comprises calculating a six degrees of 

freedom transformation that relates the first coordinate system used by the first mobile device to the 

second coordinate system used by the second mobile device.  

 

9. The method of claim 1, wherein the at least six constraints comprise: 

 a plurality of constraints that are determined as a result of observation events; and 

 one or more additional constraints that are known independently of the observation events. 

 

10. The method of claim 1, further comprising: 

 creating a first simultaneous localization and mapping (SLAM) map based on the field of view of 

the camera of the first mobile device; and 

 merging the first SLAM map with a second SLAM map that is created by the second mobile 

device. 

 

11. A first mobile device that is configured to obtain a relative localization between the first mobile 

device and a second mobile device, comprising: 

 a camera; 

 one or more processors;  

 memory in electronic communication with the one or more processors; and 

 instructions stored in the memory, the instructions being executable by the one or more 

processors to: 

 observe the second mobile device within a field of view of the camera of the first mobile 

device at a first point in time; 

  determine a first position of the first mobile device at the first point in time, the first 

position being represented in a first coordinate system used by the first mobile device; 

  receive from the second mobile device a second position of the second  
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mobile device at the first point in time, the second position being represented in a second 

coordinate system used by the second mobile device; 

 determine orientation information about an orientation of the first mobile device with 

respect to the second mobile device at the first point in time based at least in part on the first 

position and the observation of the second mobile device at the first point in time; 

  identify two constraints that relate the first coordinate system used by the first mobile 

device to the second coordinate system used by the second mobile device based at least in part on 

the second position and the orientation information; and 

  calculate a pose of the first mobile device relative to the second mobile device once at 

least six constraints have been accumulated.  

 

12. The first mobile device of claim 11, further comprising an input device that is configured to 

receive user input when the second mobile device is observed within the field of view of the camera of 

the first mobile device at the first point in time, wherein the first position is determined, the second 

position is received from the second mobile device, the orientation information is determined, and the two 

constraints are identified in response to receiving the user input. 

 

13. The first mobile device of claim 11, further comprising additional instructions that are executable 

by the one or more processors to automatically detect the second mobile device within the field of view of 

the camera of the first mobile device at the first point in time, wherein the first position is determined, the 

second position is received from the second mobile device, the orientation information is determined, and 

the two constraints are identified in response to automatically detecting the second mobile device. 

 

14. The first mobile device of claim 11, wherein the instructions that are executable by the one or 

more processors to determine the orientation information comprise instructions that are executable by the 

one or more processors to determine a geometric line in space corresponding to a direction along which 

the second mobile device was observed at the first point in time. 

 

15. The first mobile device of claim 11, wherein the instructions that are executable by the one or 

more processors to calculate the pose comprise instructions that are executable by the one or more 

processors to calculate a six degrees of freedom transformation that relates the first coordinate system 

used by the first mobile device to the second coordinate system used by the second mobile device. 
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16. A computer-readable medium comprising instructions that are executable by one or more 

processors to cause a first mobile device to: 

 observe a second mobile device within a field of view of a camera of the first mobile device at a 

first point in time; 

  determine a first position of the first mobile device at the first point in time, the first position 

being represented in a first coordinate system used by the first mobile device; 

  receive from the second mobile device a second position of the second mobile device at the first 

point in time, the second position being represented in a second coordinate system used by the second 

mobile device; 

 determine orientation information about an orientation of the first mobile device with respect to 

the second mobile device at the first point in time based at least in part on the first position and the 

observation of the second mobile device at the first point in time; 

  identify two constraints that relate the first coordinate system used by the first mobile device to 

the second coordinate system used by the second mobile device based at least in part on the second 

position and the orientation information; and 

  calculate a pose of the first mobile device relative to the second mobile device once at least six 

constraints have been accumulated. 

 

17. The computer-readable medium of claim 16, further comprising additional instructions that are 

executable by the one or more processors to cause the first mobile device to receive user input when the 

second mobile device is observed within the field of view of the camera of the first mobile device at the 

first point in time, wherein the first position is determined, the second position is received from the 

second mobile device, the orientation information is determined, and the two constraints are identified in 

response to receiving the user input. 

 

18. The computer-readable medium of claim 16, further comprising additional instructions that are 

executable by the one or more processors to automatically detect the second mobile device within the 

field of view of the camera of the first mobile device at the first point in time, wherein the first position is 

determined, the second position is received from the second mobile device, the orientation information is 

determined, and the two constraints are identified in response to automatically detecting the second 

mobile device. 

 

19. The computer-readable medium of claim 16, wherein the instructions that are executable by the 

one or more processors to determine the orientation information comprise instructions that are executable 

by the one or more processors to determine a geometric line in space corresponding to a direction along 

which the second mobile device was observed at the first point in time. 
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20. The computer-readable medium of claim 16, wherein the instructions that are executable by the 

one or more processors to calculate the pose comprise instructions that are executable by the one or more 

processors to calculate a six degrees of freedom transformation that relates the first coordinate system 

used by the first mobile device to the second coordinate system used by the second mobile device. 

 


