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AMBIENT LIGHT POSES A SIGNIFICANT CHALLENGE
FOR DEPTH CAMERAS JABIL

OPTICS

240nm iToF Camera

940nm iToF Camera

Notice the dark spots in the depth images. If this were on a moving
robot or vehicle, the blind spot could pose a safety risk.




ITISN'T JUST TOF DEPTH CAMERAS THAT SUFFER JA'BDF!TL_S

Visible Spectrum Depth Camera

850nm Active Stereo Camera



TRICKS TO REDUCE IMPACT OF AMBIENT LIGHT

Transmission
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Background Subtraction
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ASTM G173-03 Reference Spectra Derived from SMARTS v. 2.9.2 Direct+circumsolar
W*m-2*nm-1
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1380NM: INCREASED SIGNAL AND INCREASED SAFETY

ISSUE

Table A.5 - Maximum permissible exposure (MPE) of the skin to laser radiation & b

Active illumination is reduced by 1/r2

Exposure time f
s

2 For correction factors and units, see Table 8.

B There is only limited evidence about effects for exposures of less than 10-? s. The MPEs for these exposure
durations have been derived by maintaining the irradiance applying at 10~ s.

1380nm

¢ For exposed skin areas greater than 0,1 m2, the MPE is reduced to 100 W.m2
Between 0,01 m? and 0,1 m?, the MPE varies inversely proportional to the irradiated skin area.

Potential for order(s) of magnitude more laser power than 940nm(")

Wavelength
i “10-8 10:9 to 10:? to 1073 to 10 to 103 to
nm 107 10-3 10 103 3x104
CO NSTRAI NT 180 to 3025 30 Jm=2
.. 1 % 1010 W-m-2 — Ca J-m=2
@,#-“ Laser eye safety limits the amount of laser power at 940nm 3025t 315 et T e, ¢y 4
315 to 400 Cy J-m-2 104 J-m—2 10w-m2
400 to 700 210" W-m=2 | 200 Jm-2 1,1 % 104 $0.25 -2 2 000 W-m-2
SOLUTION 700to 1400 (2 x10" ¢, w-m2|200 C, Jm? 1.1% 10% ¢, £ 925 ym2 2000 C, Wm™
1 400 to 1 500 1012 W-m-2 10% ym2 |5 600025 g m=2
Use a wavelength that can increase the magnitude of the signal 150101800 | 10°wm? 10t g2 © 000 wme
. .. . . . 1 800 to 2 600 10'2 W-m~2 10% J.m2 |5eunr°-25 J-m=2 '
while remaining below laser eye safety / skin safety limits (MPE) e oo T =

?80nm. This is because the focusing effect of the lens has hardly any influence at 1380 nm

The exposure limit values for the eye and skin are significantly higher at 1380nm than at
because the light no longer reaches the retina.

(1) Depends on many factors



JABIL RESEARCH AND DEVELOPMENT PROGRAM JABIL
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Goal: Develop a ToF depth camera based on1380nm illumination

Ovutcome: Performance comparison of the 1380nm depth camera to current
NIR depth cameras and acftive stereo cameras on the market

Timeline: 1Q22-2Q22

Risks: Limited selection of sensors, filters, lasers in the 1350nm-1400nm range

1380nm proof-of-concept
3D Depth camera

Outdoor scene with sun Outdoor scene captured Outdoor scene captured
facing camera with 940nm 3D Depth with 1380nm proof-of-
camera concept 3D Depth camera -

the sun is gone!
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PROCESS ACTIVE
DEVELOPMENT Huangpu ALIGNMENT
+ Advanced process solutions PROCESS Bur"ngfon  Active alignment
+ Optimal material and component DEVELOPMENT « Precision components placement
selection ACTIVE * Lens assemblies
+ Customized adhesive solutions MANUFACTURING ALIGNMENT + Gluing technologies
+ Equipment guidance and selection ENNGINEERING « Chip-on-board, Chip-on-flex
» Chip-on-stiffener, FlipChip
,ig?(T)OTI\EASEEE » Wire-bonding and ACF bonding
« Assembly automation
MANUFACTURING Taioei PRODUCT
ENGINEERING P DESIGN
+ Design and procurement of optical CAMERA » World class optics design
lens assemblies and sub-assemblies MODULE OPTICS DESIGN/ » Electrical engineering
+ New product infroduction ENGINEERING PRODUCT DESIGN » Design for high-volume
+ High-volume production of optical manufacturing
solutions ,I;ANAG,\:HE?ETN@WG » Design to cost
* Final goods assembly
* Test

* Pack-out
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Dream SUPPly [SWIR) Collaborate Demand
innovative image sensors design cuttin world-class
lasers (VCSELs, EELs) 9 9 .
products edge technologies manufacturing
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