
LIDAR
LIGHT DETECTION AND RANGING 



DISPOSITION

• Layout of the LiDAR

• Reflectivity of different surfaces

• Distance calculation

• Various experiments with the LiDAR



LAYOUT OF THE 
LIDAR

• Distance and time measuring 

tool

• Diode laser

• Reflection 



CALCULATION OF THE DISTANCE

R: distance 
c: speed 
of light 

∆t: change 
in time 



MAXIMUM AND MINIMUM 
DISTANCE

• Formula for maximum distance 

• Minimum distance is fixed 



REFLECTION AND
DIFFERENT SURFACES

• Reflection of different materials

• Paper: up to 100%

• Black plastic: 17%

• Reflecting foil: 1250%

• Diffuse reflection

• Shatters reflection 

• Lambert’s cosine law

• 𝐼 = 𝐼0 · cos(𝜃)



TESTING THE LIDAR



THE SETUP
• Moving it 10cm 

• SiPM bias voltage

• Material

• Moving it 1cm 

• Oscilloscope vs. Range Finder

• (Different materials)







WHAT WE FOUND 

• -33 V is better than -43 V

• The worst material to use was 

the black plastic

• The best material was the 

reflective tape 
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TESTING CM 
BY CM

y = 0.8663x + 0.0451
R² = 0.6759
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Trendline for the whole thing

• Binning value – 0.0128m

• Calibration

• There is something wrong 

inside the chip

y = 1.2292x - 0.0808
R² = 0.9791

y = x
R² = 1
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THE OSCILLOSCOPE

• Channel 1 – output of the sensor

• Channel 3 – start signal

• Channel 4 – stop signal 



THE MYSTERIOUS AFTERSIGNAL

• Something else that reflects?

• Black background

• Tube

• Reflects forth and back

• Noise



COMPARISON BETWEEN THE OSCILLOSCOPE AND 
THE RANGE FINDER

y = 1.8167x - 0.3639
R² = 0.7846

y = 1.0015x + 0.1119
R² = 0.9995
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CONCLUSION

• Their TDC is not ideal 

• We want to install a new TDC anyway  perhaps their new picoTDC

• Test the TDC for bugs?


