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The First Electronic Television (1926)
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40 scanning lines and a television
picture rate of 14 per second
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Research Institute of Electronics established in 1965
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A. Ono et al., Opt. Exp. 29, 14, 21313 (2021)
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T. Yoshinaga et al., Opt. Exp. 30, 20, 35516 (2022).
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Potential Merits of ToF-Based 3D Scanners

ToF-Based 3D Scanners
(1) Compact head

O

No baseline is required
— Compact head + Occlusion-less

Conventional
(Active Triangulation)

Detector

Emitter (or Detector)

\_

Baseline is required

J
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(2) Working distance control

Scannin§>
@ Working distance can be

controlled electrically.

( Conventional )

(Active Triangulation
A

Should be controlled
within working distance.
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KTanaka, Y. Mukaigawa et al. (NAIST), _ K.Yoshioka al. (Keio), “Through the Looking
Material Classification from Time-of-Flight | Gjass: Diminishing Occlusions in Robot Vision
Distortions”, CVPR17. Systems with Mirror Reflections”, IROS 2021.
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Range Precision in IToF Ranglng
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5'6 . %?Eﬂé':;é:)‘y91ﬁﬁﬁ:ﬁﬁ K.Yasutomi et al. ISSCC 2022
CI-RPS: Charge-Injection RPS
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Performance Comparison

Ref [2] [3] [5] Our work Our work
' ISSCC’'18 ISSCC’21 ISSCC’'16 JSSC 19 ISSCC 2022
Architecture CW-TOF CW-TOF FMCW SP-TOF SP-TOF
Technolo 65nm BSI 65nm BSI 110nm CMOS 110nm CIS 110nm CIS
9y 65nm Logic 250nm Si-ph (FSI) (FSI)
Effective pixels 0.3M(*2)
/ Receiver channel M (1.2M) 1 L2 oy
Wavelength 860nm 940nm 1550 nm 473nm 473 nm
Emitter power 75mW NA 10mw 0.4mW 0.8mW
Frame rate 30fps 60 fps 180kHz 24.6fps 360fps/36fps
(Pixel rate) (30MH2z) (18MHz) (4.7kHz) (43kHz/4.3kHz)
Measurable range 0.2-1.8 m 0.4-4.0m 0.8mm 8mm 25mm 23mm
Range Precision 400um(*1) 800um(*2) 8um 1mm 64um 55um/38um
@short/center distance @20cm @40cm @5cm @30cm @14.8cm @25cm
Precision/Distance 0.2% 0.2% 0.016% 0.3% 0.04% 0.022%/0.015%

ILDAELRTII,

41um(single frame)/25um (10 frame)E THE
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Shizuoka University
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K. Yasutomi et al. JSSC, vol. 54(8),2019.

Captured 3D images

w/o RPS (0=180um) 100 frame Line imager : 192 x 4 eff. pixels
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An example of 3D scanning (using RPS)

The synthesized
data are created
by 5 measured
point clouds.
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