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600
y

OPERATE A LIGHT DETECTION AND RANGING (LIDAR) DEVICE TO EMIT LIGHT
PULSES AT EMISSION TIMES IN ACCORDANCE WITH AN EMISSION TIME
SEQUENCE, WHERE THE EMISSION TIME SEQUENCE INCLUDES A TIME-VARYING

DITHER, AND TO DETECT RETURN LIGHT PULSES IN ACCORDANCE WITH A 602
DETECTION TIME SEQUENCE, WHERE THE DETECTION TIME SEQUENCE /
INCLUDES, FOR EACH EMITTED LIGHT PULSE, A CORRESPONDING DETECTION
PERIOD FOR DETECTION OF A CORRESPONDING RETURN LIGHT PULSE, AND
WHERE A DETECTION TIME OF A RETURN LIGHT PULSE RELATIVE TO A
CORRESPONDING EMISSION TIME OF A CORRESPONDING EMITTED LIGHT
PULSE IS INDICATIVE OF A RANGE TO AN OBJECT THAT REFLECTED THE
CORRESPONDING EMITTED LIGHT PULSE

v

604
MAKE A DETERMINATION THAT THE LIDAR DEVICE DETECTED RETURN LIGHT /
PULSES DURING CORRESPONDING DETECTION PERIODS FOR EACH OF TWO OR
MORE EMITTED LIGHT PULSES

IN RESPONSE TO MAKING THE DETERMINATION, DETERMINE THAT (1) THE
DETECTED RETURN LIGHT PULSES HAVE DETECTION TIMES RELATIVE TO 606
CORRESPONDING EMISSION TIMES OF A PLURALITY OF FIRST EMITTED LIGHT /
PULSES THAT ARE INDICATIVE OF A FIRST SET OF RANGES AND (Il) THE
DETECTED RETURN LIGHT PULSES HAVE DETECTION TIMES RELATIVE TO
CORRESPONDING EMISSION TIMES OF A PLURALITY OF SECOND EMITTED
LIGHT PULSES THAT ARE INDICATIVE OF A SECOND SET OF RANGES

v

608
SELECT BETWEEN USING THE FIRST SET OF RANGES AS A BASIS FOR OBJECT /
DETECTION AND USING THE SECOND SET OF RANGES AS A BASIS FOR OBJECT
DETECTION
¢ 610

ENGAGE IN OBJECT DETECTION IN ACCORDANCE WITH THE SELECTING -/

FIG. 6
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1000
-

OPERATE A LIGHT DETECTION AND RANGING (LIDAR) DEVICE TO EMIT LIGHT
PULSES AT EMISSION TIMES IN ACCORDANCE WITH AN EMISSION TIME
SEQUENCE, WHERE THE EMISSION TIME SEQUENCE INCLUDES A TIME-VARYING

DITHER, AND TO DETECT RETURN LIGHT PULSES IN ACCORDANCE WITH A 1002
DETECTION TIME SEQUENCE, WHERE THE DETECTION TIME SEQUENCE ‘/

INCLUDES, FOR EACH EMITTED LIGHT PULSE, A CORRESPONDING DETECTION

PERIOD FOR DETECTION OF A CORRESPONDING RETURN LIGHT PULSE, AND

WHERE A DETECTION TIME OF A RETURN LIGHT PULSE RELATIVE TO A
CORRESPONDING EMISSION TIME OF A CORRESPONDING EMITTED LIGHT
PULSE IS INDICATIVE OF A RANGE TO AN OBJECT THAT REFLECTED THE
CORRESPONDING EMITTED LIGHT PULSE

v

DETERMINE THAT THE LIDAR DEVICE DETECTED A SET OF MULTIPLE RETURN 1004
LIGHT PULSES DURING CORRESPONDING DETECTION PERIODS FOR EACH OF A
PLURALITY OF FIRST EMITTED LIGHT PULSES, WHERE EACH SET OF MULTIPLE /

RETURN LIGHT PULSES INCLUDES AT LEAST A RESPECTIVE FIRST RETURN
LIGHT PULSE AND A RESPECTIVE SECOND RETURN LIGHT PULSE

v

MAKE A DETERMINATION THAT THE FIRST RETURN LIGHT PULSES 1006
CORRESPOND TO THE PLURALITY OF FIRST EMITTED LIGHT PULSES AND THAT /
THE SECOND RETURN LIGHT PULSES POTENTIALLY CORRESPOND TO A
PLURALITY OF SECOND EMITTED LIGHT PULSES

v

IN RESPONSE TO MAKING THE DETERMINATION, DETERMINE THAT THE 1008
SECOND RETURN LIGHT PULSES HAVE DETECTION TIMES RELATIVE TO
CORRESPONDING EMISSION TIMES OF THE PLURALITY OF SECOND EMITTED
LIGHT PULSES THAT ARE INDICATIVE OF A PARTICULAR SET OF RANGES

¢ 1010

MAKE A FURTHER DETERMINATION OF WHETHER OR NOT TO USE THE _/
PARTICULAR SET OF RANGES AS A BASIS FOR OBJECT DETECTION

¢ 1012
ENGAGE IN OBJECT DETECTION IN ACCORDANCE WITH THE FURTHER _/
DETERMINATION

FIG. 10
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1200
o

OPERATE A LIGHT DETECTION AND RANGING (LIDAR) DEVICE TO EMIT LIGHT
PULSES AT EMISSION TIMES IN ACCORDANCE WITH AN EMISSION TIME
SEQUENCE, WHERE THE EMISSION TIME SEQUENCE INCLUDES A TIME-VARYING
DITHER, AND TO DETECT RETURN LIGHT PULSES IN ACCORDANCE WITH A 1202
DETECTION TIME SEQUENCE, WHERE THE DETECTION TIME SEQUENCE ‘/
INCLUDES, FOR EACH EMITTED LIGHT PULSE, A CORRESPONDING DETECTION
PERIOD FOR DETECTION OF A CORRESPONDING RETURN LIGHT PULSE, AND
WHERE A DETECTION TIME OF A RETURN LIGHT PULSE RELATIVE TO A
CORRESPONDING EMISSION TIME OF A CORRESPONDING EMITTED LIGHT
PULSE IS INDICATIVE OF A RANGE TO AN OBJECT THAT REFLECTED THE
CORRESPONDING EMITTED LIGHT PULSE

v

DETERMINE THAT THE LIDAR DEVICE DETECTED A SET OF MULTIPLE RETURN 1204
LIGHT PULSES DURING CORRESPONDING DETECTION PERIODS FOR EACH OF A
PLURALITY OF FIRST EMITTED LIGHT PULSES, WHERE EACH SET OF MULTIPLE ./

RETURN LIGHT PULSES INCLUDES AT LEAST A RESPECTIVE FIRST RETURN
LIGHT PULSE AND A RESPECTIVE SECOND RETURN LIGHT PULSE

v

DETERMINE THAT (I) THE FIRST RETURN LIGHT PULSES HAVE DETECTION
TIMES RELATIVE TO CORRESPONDING EMISSION TIMES OF THE PLURALITY OF
FIRST EMITTED LIGHT PULSES THAT ARE INDICATIVE OF A FIRST SET OF 1206
RANGES, (Il) THE SECOND RETURN LIGHT PULSES HAVE DETECTION TIMES
RELATIVE TO CORRESPONDING EMISSION TIMES OF THE PLURALITY OF FIRST
EMITTED LIGHT PULSES THAT ARE INDICATIVE OF A SECOND SET OF RANGES,
AND (lll) THE SECOND RETURN LIGHT PULSES HAVE DETECTION TIMES
RELATIVE TO CORRESPONDING EMISSION TIMES OF A PLURALITY OF SECOND
EMITTED LIGHT PULSES THAT ARE INDICATIVE OF A THIRD SET OF RANGES

¢ 1208
BASED ON THE THIRD SET OF RANGES, SELECT BETWEEN USING THE FIRST /

SET OF RANGES AS A BASIS FOR OBJECT DETECTION AND USING THE SECOND
SET OF RANGES AS A BASIS FOR OBJECT DETECTION

¢ 1210

ENGAGE IN OBJECT DETECTION IN ACCORDANCE WITH THE SELECTING /

FIG. 12
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RECEIVING A SIGNAL ASSOCIATED WITH A REFLECTION, BY AN OBJECT, OF A ’/
LIGHT PULSE EMITTED BY A LIDAR DEVICE OF THE AUTONOMOUS VEHICLE

¢ 1504
CALCULATING A FIRST DISTANCE TO THE OBJECT BASED ON A FIRST TIME, -/

THE FIRST TIME CORRESPONDING TO A PRIOR LIGHT PULSE EMITTED BY THE
LIDAR DEVICE OF THE AUTONOMOUS VEHICLE

CALCULATING A SECOND DISTANCE TO THE OBJECT BASED ON A SECOND joe

TIME, THE SECOND TIME CORRESPONDING TO A DIFFERENT PRIOR LIGHT
PULSE EMITTED BY THE LIDAR DEVICE OF THE AUTONOMOUS VEHICLE

¢ 1508
OPERATING THE AUTONOMOUS VEHICLE BASED ON A SELECTION BETWEEN ’/
THE FIRST DISTANCE AND SECOND DISTANCE
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