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Stereo Triangulation | Example: Intel RealSense, Subaru EyeSight

Dual camera monitoring
Image offset to measure
the distance of the target
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Figure 1. Stereo Triangulation
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Phase Detection Pixels | Example: iPhone Camera AutoFocus

Single sensor Pixel leve
phase difference to create
depth mapping
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Figure 2. Phase Detection
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Structured light | Example: iPhone Face ID

Single camera monitoring
distortion from IR light
pattern

Figure 3. Structured Light
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LiDAR

Single sensor to measuring
the IR pulsing light transit
time difference

Figure 4. LiDAR
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Pulsed Continuous Modulation
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Figure 5. Direct & Indirect ToF Methods

Table 1. TOF METHOD COMPARISON

Parameter iToF dToF
Acquisition Speed Long Integration Time Fast Acquisition
Range Ambiguity Yes No
Detect Multiple Echoes No Yes
Pixel Count Large Smaller
Data Volume Small Larger
Operation in Strong Ambient Light OK Good
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Figure 6. Single Shot Mode
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Figure 7. Multi-shot Mode
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Figure 8. Histogram Peak
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Figure 9. dToF Sensors
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Figure 10. Beam Steering Methods
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Figure 11. SiPM dToF LiDAR Reference Platform
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Figure 12. RB-Series SiPM Sensor
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Figure 13. User Interface showing Depth Histogram

Figure 14. SiPM dToF LiDAR Reference Platform
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Figure 17. ArrayRDM-0116A10-DFN
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Table 2. TARGET APPLICAITON

Recommended Reference Design

Laser Rangefinder 16-Channel LiDAR Ref Design

Application

AUTOMOTIVE

Long/Short Range LiDAR

Yes + Scan Mechanism

Yes + Scan Mechanism

Turn Assist/Blind Spot Detection

Yes + Scan Mechanism

Yes + Scan Mechanism

ADAS

Yes + Scan Mechanism

Yes + Scan Mechanism

INDUSTRIAL/CONSUMER

Gantry Cranes, and Conveyors

Fill Level Monitoring Yes Yes
Storage Retrieval Yes Yes
Stack Height Control Yes Yes
Measuring the Thickness of Metal, Yes Yes
Ceramics, Wood etc.

Distance Measurement Yes Yes
Distance Monitoring Yes Yes
Position Feedback in Industrial Yes Yes
Automation

Level Control, e.g. in the Packaging Yes Yes
Industry

Exact Positioning of Stacker Cranes, Yes Yes

Safeguarding Minimum Distances

Yes + Scan Mechanism

Yes + Scan Mechanism

Verifying Occupancy Conditions

Yes + Scan Mechanism

Yes + Scan Mechanism

Overhang, Gap, and
Compartment-occupied Checks

Yes + Scan Mechanism

Yes + Scan Mechanism

Avoidance of Collisions for AGVs,
Suspended Conveyor Systems, or
Freely Navigating Platforms

Yes + Scan Mechanism

Yes + Scan Mechanism

Object Detection and Classification

Yes + Scan Mechanism

Yes + Scan Mechanism

Safety/Proximity

Yes + Scan Mechanism

Yes + Scan Mechanism

Security

Yes + Scan Mechanism

Yes + Scan Mechanism

People Counting

Yes + Scan Mechanism

Yes + Scan Mechanism
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