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CLAIMS 

1. A system comprising:

a housing configured to rotate about a rotational axis;

a transmit assembly, wherein the transmit assembly comprises:

a first set of light-emitter devices and a second set of light-emitter devices, wherein 

the light-emitter devices are operable to emit light pulses, wherein a portion of the light 

pulses interact with an environment of the system to provide reflected light pulses; 

a receive assembly wherein the receive assembly comprises: 

a first set of light-detecting devices and a second set of light-detecting devices, 

wherein the light-detecting devices are operable to detect the reflected light pulses, 

wherein the transmit assembly and the receive assembly are coupled to the housing; 

a first power supply configured to provide power to at least the first set of light-emitter 

devices and the first set of light-detecting devices; 

a second power supply configured to provide power to at least the second set of light-

emitter devices and the second set of light-detecting devices; and 

a controller comprising at least one processor and a memory, wherein the at least one 

processor executes program instructions stored in the memory so as to carry out operations, 

the operations comprising: 

operating the system according to a first mode of operation, wherein the first mode 

of operation comprises: 

causing the first set of light-emitter devices and the second set of light-

emitter devices to emit light pulses into the environment; 

causing the first set of light-detecting devices and the second set of light-

detecting devices to obtain respective first and second reflected light data, by 

detecting at least a portion of the light pulses emitted into the environment; 

forming point cloud data based on the first reflected light data and the 

second reflected light data; and 

determining a fault condition based on receiving information indicative of a 

malfunction of at least one of: the first set of light-emitter devices, the second 

set of light-emitter devices, the first set of light-detecting devices, the second 

set of light-detecting devices, the first power supply, or the second power 

supply; and 
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in response to determining the fault condition, operating the system in a second 

mode of operation, wherein the second mode of operation comprises: 

causing either the first set of light-emitter devices or the second set of light-

emitter devices to emit light pulses into the environment; 

causing a corresponding set of light-detecting devices to obtain coarse 

reflected light data, by detecting at least a portion of the light pulses emitted into 

the environment; and 

forming coarse point cloud data based on the coarse reflected light data. 

2. The system of claim 1, wherein the system provides point cloud data to an autonomous

or semi-autonomous vehicle, wherein the second mode of operation comprises at least one of: 

causing the vehicle to move to a maintenance location; 

causing the vehicle to move out of a traffic lane; 

causing the vehicle to reduce speed; or 

causing the vehicle to increase a following distance. 

3. The system of claim 1, wherein the coarse point cloud data comprises reduced

resolution data about the environment. 

4. The system of claim 1, wherein the operations further comprise:

in response to determining the fault condition, causing either the first set of light-emitter

devices or the second set of light-emitter devices to provide light pulses at an increased 

pulse frequency, wherein the light-emitter devices provide light pulses at a first pulse 

frequency during the first mode of operation, wherein the increased pulse frequency is at 

least two times the first pulse frequency. 

5. The system of claim 1, wherein the first set of light-emitter devices and the first set of

light-detecting devices are arranged along a first substrate, wherein the second set of light-

emitter devices and the second set of light-detecting devices are arranged along a second 

substrate. 

6. A method comprising:

operating a LIDAR system according to a first mode of operation, wherein the first

mode of operation comprises: 
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causing a first set of light-emitter devices and a second set of light-emitter devices 

to emit light pulses into an environment; 

causing a first set of light-detecting devices and a second set of light-detecting 

devices to obtain respective first and second reflected light data, by detecting at least a 

portion of the light pulses emitted into the environment; 

forming point cloud data based on the first reflected light data and the second 

reflected light data; and 

determining a fault condition based on receiving information indicative of a 

malfunction of at least one of: the first set of light-emitter devices, the second set of 

light-emitter devices, the first set of light-detecting devices, the second set of light-

detecting devices, a first power supply, or a second power supply, wherein the first 

power supply provides power to at least the first set of light-emitter devices and the first 

set of light-detecting devices, wherein the second power supply provides power to at 

least the second set of light-emitter devices and the second set of light-detecting 

devices; and 

in response to determining the fault condition, operating the LIDAR system in a second 

mode of operation, wherein the second mode of operation comprises: 

causing either the first set of light-emitter devices or the second set of light-emitter 

devices to emit light pulses into the environment; 

causing a corresponding set of light-detecting devices to obtain coarse reflected 

light data, by detecting at least a portion of the light pulses emitted into the environment; 

and 

forming coarse point cloud data based on the coarse reflected light data. 

7. The method of claim 6, further comprising:

providing the point cloud data to an autonomous or semi-autonomous vehicle; and

in response to determining the fault condition, causing the vehicle to perform at least

one of: 

moving to a maintenance location; 

moving out of a traffic lane; 

reducing speed; or 

increasing a following distance. 
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8. The method of claim 6, wherein the coarse point cloud data comprises reduced

resolution data about the environment. 

9. The method of claim 6, further comprising:

in response to determining the fault condition, causing either the first set of light-emitter

devices or the second set of light-emitter devices to provide light pulses at an increased 

pulse frequency, wherein the light-emitter devices provide light pulses at a first pulse 

frequency during the first mode of operation, wherein the increased pulse frequency is at 

least two times the first pulse frequency. 

10. The method of claim 6, wherein the first set of light-emitter devices and the first set of

light-detecting devices are arranged along a first substrate, wherein the second set of light-

emitter devices and the second set of light-detecting devices are arranged along a second 

substrate. 
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