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UAV IS TRAVELLING

500

PREDICT LOCATION 

BASED ON IMAGE 

CAPTURE

GNSS BASED 

LOCATION 

RECEIVED

515

505

NO

YES

DETERMINE LOCATION 

BASED ON GNSS 

SIGNALS

FIG. 5

510

PREDICTED 

LOCATION

VALID

520

DETERMINE LOCATION 

BASED ON IMAGE 

CAPTURE

DETERMINE LOCATION 

BASED ON PREDICTED 

LOCATION

PERFORM CONTIGENCY 

OPERATIONS

YES

NO

525 530
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RECEIVE IMAGE

600

GENERATE FEATURE MASK 

ASSOCIATED WITH IMAGE

ADJUST ORIENTATION 

AND/OR SCALE OF 

FEATURE MASK

RECEIVE AND COMBINE 

REFERENCE TILES

CORRELATE FEATURE 

MASK WITH COMBINED 

REFENCE TILES

OUPUT LOCATION 

PREDICTION

PROBABILITY GRID 

VALID

UPDATE PROBABILITY 

GRID 

605

610

615
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625

640
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YES

FIG. 6
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RECEIVING AN IMAGE CAPTURED BY A CAMERA 

ON AN UNMANNED AERIAL VEHICLE (UAV), 

WHEREIN THE IMAGE DEPICTS AN 

ENVIRONMENT BELOW THE UAV

GENERATING A FEATURE MASK ASSOCIATED 

WITH THE IMAGE VIA A MACHINE LEARNING 

MODEL THAT IS TRAINED TO SEMANTICALLY 

LABEL PIXELS REPRESENTING THE 

ENVIRONMENT DEPICTED IN THE IMAGE

RETRIEVING ONE OR MORE REFERENCE TILES 

ASSOCIATED WITH THE ENVIRONMENT, 

WHEREIN THE ONE OR MORE REFERENCE 

TILES ARE ASSOCIATED WITH PARTICULAR 

GEOGRAPHIC LOCATIONS AND SPECIFY 

SEMANTICALLY LABELED PIXELS 

REPRESENTING THE GEOGRAPHIC LOCATIONS

CORRELATING THE SEMANTICALLY LABELED 

PIXELS OF THE FEATURE MASK WITH THE 

SEMANTICALLY LABELED PIXELS OF AT LEAST 

ONE OF THE ONE OR MORE REFERENCE TILES 

TO DETERMINE A GEOGRAPHIC LOCATION OF 

THE UAV IN THE ENVIRONMENT

1100

1105

1110

1115

FIG. 11
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