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WORLD EXTENDER



Components
What capabilities would need to provide Cozmo to let him 

arbitrarily extend his world map?



Components for World 
Extender
● Cozmo should identify different objects 

(other than cubes) in his line of view
● He should estimate the position and 

dimensions of these objects
● Cubes and objects should be plotted on a 

2D top-down grid
● This grid should be stored to allow Cozmo 

to answer questions about his 
environment

● Cozmo should be able to create a path 
around objects on the grid using “rotate” 
and “drive” directions



Prompt 
Engineering
What directions would we need to give 

GPT to make it provide estimations of 
measurements / paths?



Earlier Draft of Preamble

Pros: Cozmo, at times, gave widths/distances 
in the right ballpark, and easy to work with.
Cons: he was unwilling to give estimates, he 
was incorrect or inconsistent for much of the 
trials, especially when drawing his world map



Final Draft of Preamble



Parts of the Final Preamble

● Is very explicit about GPT outputting a top-down 
graph representation at every answer

● Cozmo must give a numerical estimate for every 
answer (cannot respond with “I’m not sure”)

● We have examples of grid views in the preamble 
to allow for more consistency in the responses. 
Note that he doesn’t NEED one, but much 
harder to get consistent output without it

● Areas for improvement: GPT does not estimate 
the other objects in view without explicit 
commands every time (sometimes we need to 
prompt GPT), there is still inconsistency in the 
graphs at times



Displays
Once we determine measurements, how 

can we represent the extended world map?



Top-Down Grid View

● We used GPT-4 to build a top-down grid 
view of the extended world map

● GPT determined the appropriate scales of 
the grid

● Every time Cozmo discovered a new 
object or updated information about an 
object, the grid view was updated to 
reflect that

● This stored information in the grid could 
then be used by Cozmo to answer 
questions about the extended 
environment, including outputting paths

● Output path is given in a list of directions, 
and in Python list format, along with 
being drawn on the grid



Top-Down Grid View 
Output

Grid Path on Grid



Path Output
We asked Cozmo to give a path to drive in between the cube and 
the cylindrical object
(this accompanied the grid representation from the previous slide)



Extensions of this work

● The goal was to strictly work with GPT-4 image 
recognition, but a hybrid approach that 
implements some manual CV with GPT could 
improve performance.

● We did 2D as a proof of concept, but this could 
be extended to a 3D world viewer similar to one 
that you can use with cozmo.

● GPT-5 is right around the corner…



Demo Video

https://docs.google.com/file/d/1VcbkfuAEon_oXzQy7xr-JoobyjT4jZbP/preview

