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Construction and Deployment of Realtime Multispectral Imaging System for a 3D
Moving Object
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We received support from scientific research grants in previous research and
worked on trial production of a spectral imaging system using active spectral light. Although the
constructed prototype system enabled colorimetry of a stationary object on the plane and estimation

of spectral reflectance, the system could not be applied to a moving object having a three
dimensional shape in the real world. In this subject, we aim to develop a spectral imaging system
for those objects in the real world and to develop various application problems for real scenes. As
a result of this study, we constructed a spectral projector that could solve the subject and
verified the feasibility of the system. Furthermore, we applied to the vision problem on the
perception of fluorescence.



o

, H22-H23

@

®

©)
Time of Flight (ToF)

®

€))

D65
ColorChecker

6.9

X-Rite



sote-t

Azt

&
L
&

3z

EEEE

2306t

20001

1s0e-01

Normalized value

i00E-01

sote-az

ontes0

400412 424 455 445 450 472 454 43 208 50 532 S44 DI B 230 DS A4 €16

Wavelength(nm)

D65
¢))
(Optronic

Laboratories, 0L490) DLP

(Texas Instrument, DLP
Lightcrafter)

DLP Lightcrafter

0L490

DMD

ieht source

Screen

Time-sequential
light source spectra

/‘-.‘primar_v n
/
[\

Time-sequential

weight images . » Wavelength ()

:,f' \primary 1

e primary n

Light source
(Liquid light guide)

. DMDchip |
for image projection

primary |

®

4.3

Q)

Light source

6.7 D65

XYZ

GPU

ToF Kinect
17
2.3 sec
Object
@ Monochrome
Projector Camera

X-Rite ColorChecker
4.4

PBRT



®

ipRGC )

ipRGC

XYZ

iprRGC

LED

iprRGC

—ipRGC(+)
—ipRGCO0%
L 08 |—ipRGCC)
=
g
< 0.6
Q
=
s
0.4
=
Q
Z

o
[}

0 : ;
400 500 600 700
Wavelength (nm)

K.Hirai, R.Nakahata and T.Horiuchi,
"Measuring Spectral Reflectance and
3D Shape using Multi-primary Image
Projector”, Lecture Notes in Computer
Science, LNCS 9680, , 2016,
pp.137-147 (DOI: 10.1007/978-3-319-
33618-3_15).

K.Hirai, D.lrie and T.Horiuchi,
"Multi-primary Image Projector using
Programmable Spectral Light Source",
Journal of the Society for Information
Display, vol.24, no.3, , 2016,
pp.144-153 (DOI: 10.1002/jsid.422).
K.Hirai, D.lrie and T.Horiuchi,
"Photometric and Geometric
Measurements based on Multi-primary
Image Projector”, Proc. Colour and
Visual Computing Symposium, .
2015, pp.1-5 (DOI: 10.1109/CVCS.2015.
7274879).

R.Nakahata, K.Hirai, T.Horiuchi and
S.Tominaga, "Development of a
Dynamic Relighting System for Moving
Planar  Objects with  Unknown
Reflectance”, Lecture Notes in
Computer Science, LNCS 90186,

2015, pp.81-90 (DOI: 10.1007/978-3-



319-15979-9_8).

Y.lzumisawa, T.Horiuchi, K.Hirai and
S.Tominaga, "An Assessment of
Simultaneous Dynamic Range for HDR

Rendering”, Proc. Asia Color
Association Conference (ACA2013),
, 2013.

S.Tominaga, D.Nishioka, K.Hirai and
T.Horiuchi, "An Integrated Spectral
Imaging System or Exact Color Image
Production”, Proc. OSA Imaging
Systems and Applications (1S), ,
2013, IM2E.3 (DOI: 10.1364/1SA.2013.
IM2E.3).

3 I’
2016 11 26
27
2016 S5 27
, 2015
12 18
, 23
2015 3 21
, 45
2014 5 23 25
) 2014
3 18 21

2014-054238

2014- 018081

¢y

@

HORIUCHI, Takahiko

TOMINAGA, Shoji



