
SOME PHYSICS OF SENSORS



Scientists made up the words radar, sonar and lidar. Each reflects a 
technology’s usefulness:
· Radar: ra(dio) d(etection) a(nd) r(anging)
· Sonar: so(und) na(vigation) (and) r(anging)
· Lidar: li(ght) d(etection) a(nd) r(anging)



https://www.uio.no/studier/emner/matnat/ifi/INF-
GEO4310/h12/undervisningsmateriale/sonar_introduction_2012_compressed.pdf







https://courses.lumenlearning.com/physics/chapter/24-3-the-electromagnetic-spectrum/



https://courses.lumenlearning.com/physics/chapter/24-3-the-electromagnetic-spectrum/ c = fλ.
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Basic Sampling at 2x Highest Frequency in Band (B)



https://www.edmundoptics.com/knowledge-center/application-notes/imaging/camera-resolution-for-improved-imaging-
system-performance/

Nyquist Limit
The absolute limiting resolution of a sensor is determined by its Nyquist limit. This is defined as being one half of the 
sampling frequency, a.k.a the number of pixels/mm (Equation 3). For example, the Sony ICX285 is a monochrome CCD 
sensor with a horizontal active area of 9mm containing 1392 horizontal pixels each 6.45μm in size. This represents a 
horizontal sampling frequency of 155 pixels/mm (1392 pixels / 9mm = 1mm / 0.00645 mm/pixel = 155).

Lp = LinePairs

SPATIAL SAMPLING





Motocyle ?
Two Motocycles?
A car?


