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Improvvment of the lateral resolusion power of the digital holographic microscopy

oo oo~ oo oogf

ooo oof

oo oogf oo oof

Atsushi Shiraki Yusuke Taniguchi Tomoyoshi Shimobaba Nobuyuki Masuda Tomoyoshi Ito

1. 0O0Oo

gboboboooobooboboooobonbon
gobobooobobboooobooobbooboobog
gogbooboooboooboobooobboobobo
dbooobdobooobobobobooboboobooboo
(DHM:Digital Holographic Microscopy) O O O O

DHM 0O O OCCD(Charge Coupled Device) O
CMOS(Complementary Metal Oxide Semiconductor)
gobooouobobooobboobbuoobobooog
goboobobooboboobobooobobooog
0000000000000o0o0o0o0oOo jooooo
DHMOOOOOOOODOOODOOOOODOOODOOoO
gbooboobooboobooboooboooboo
goooouobooobbooobobooobooog
ggboboooboooooboboooobobooobobo
oboboobooooobobooobooboboooo

gboobobOoboooboobobooooooobaono

oboooboooboooboooboooobooon
0000000oo0o0oooUuooooo 210

gbobgobboobooobobooobbooboobo
WebOOOO CCODOOOOOOOOOOOOOOOO
00 LED(Light Emitting Diode) O in-line 00000
000000000 B)000o00o0oooooooo
oooooooooooobHMDOOODOOOOOOO
000 4jo0o00o000oooo0ooooooooo
ggoooboooboboooobooobboobobo
oooobooogon

2. DooobHMOOOOOOO

OooobHMODOOOOOOOO 1000000
o000 200000 10000000 DEMDOODO
OLEDOODOOOOOODOOO0ODOOOOODOOO00
gogbooboooboooboobooobboobobo
gogooboobooobobooooboooboboobobo
O0O00ooooo ccpbooonooboOddOin-lined
oobooboobooobooobooooboooooo
goooooccboooooooooooooooo
0000000Do00ooob0ooboooooonD bHMOO
20)000o0oo0ooo0ooo0ooU 2000
ooboooooobooooooobooooboooon
o000 100mmx80mmx120mm 000000000
ooooboooooao

CCDUOOODOO LogicoolD OO WebO OO “HD Pro
Webcam C910” OO0 O0OO0O0OO CcCODOOODOOO
OoOogoccboooooog 192ox1o80000000O
00000000 30fps(frames per second) 00000
OooOoccbooouooon ImtelDOOOOOO

*00000000000 00000
fooooooo O0000

CCD camera

source of light

e

| A |
support of
wariable length

0O 10000DHEHMOODOOOOO

02 0000DHMOODOO0O0O0O0O
(0)0O0O00D0000(0)0000000

0o000000D0bOOoOooDoOOg OpenCYVOOODOO
goodooccboogoo ccboooooooonod
00o00o0DoooDOooooooooooooon e=
0.2999 x r4+0.587x g+0.114x 0 c:0O0D000O0O0O0OO
r000000g00D000L:OD0O0O0OODO0O0O0OO

OO000 OptoSupply 00O RGBOOOODOOO
oo “OSTCXBC1C1S’00000000 RGBOOO
LEDODOOOODOODO 625nmO0 525nmO 0 475nm
gboooooosoemOOO0OCDHMOODOOODOO
00ooooooooooooooooogoooooon
gooooDoooooo sopmO0O0000O0ODO0O
00000ooDooooo00oooooooooooon
oo0oo0oOoOoO “o4PIP002” (0000 5um) 0 LED
000oDooooooooooooooooo

WebOOOQOOOOODOOO 7,00200RGBOOO
LEDOODO 0000000000000 9800000
gooooooo 4000000000000 18,7920
00000oooooooooooooooooooon
ooooo

00oooooooog usB200000Onooon

287 Copyright © 2012 by

(5537

The Instiute of Electronics, Information and Communication Engineers and
Information Processing Society of Japan All rights reserved.



FIT2012 (% 11 EMEMA RN 74— L)

00 30fps000000000000000000000
0000000000000000000000000
0000000000000 CCDOOO0ONONnOnn
em00000000000000000000000
(1]00000000000000000000000
0000000000000000000 CWOOOO
00 [5000000000000000000 (600
000000000000000000000

3. ugbn

gobooboooobooo3oooooboooobobogo
00 40000000000000D00O USAFOOO
ooboooooooboooboobooooooooon
000000 LEDOOOOOODOOOOODODOOOO
obooooooboobooooboooboobo
000000000 USAFODOoOoooooooogo
o0ob0200000s500000000000000O
oobooOoo400000e6000000D000O0O000O
oboooooooooboboboboon 7v87pmb0O
oooobooo 1rvsemd0000000O00O0OO

03:00000000000USAFOOOOOOOOO
ooooboo 200000 50

-
L1 LT

O 4 0000000000CUSAFOOOODOOODOO
ooooboo400000 60

ooooboOoooOooooobEMOObOO0OOO 10
gbobooil1gbogboboboboooboobobooo
gboboboboboboobooboboboobooo

010000000000 DHEHMODOOOO

o000 000
000 O] 8,660 18,792
000 mm] | 50x80x120 | 100x80x 120

O0000 [mm] | 640x480 | 1920x1080
000 [pm] 78.7 175

000000000000 OoOoOoOoOooO0oO0oOWebO
ooboobooooobooboboobooOooooooboo
ooboobooooboooooooobooobooooon
ooboooobooboooooooboooboooon
goboooboooobooooooobooboooon
gooobooboooobooboooobooog

4. OO0

goooooooboobbobooooooono bHEM
OO00O0O00O0O00OO0DODO000000o0O0oO0oOWebO
ooboobooobOoboocoboooooooooooon
ooboobooboobbooobooooobooooon
goboboobOoobooooobooooooooooog
oboobgoobooobo2o0000000000000000O
ooboooooooboooooooboooooooon
oobooboobooobooboooooobooooon
oooobooog

goon

[1] T.C.Poon (ed.), “Digital Holography and Three
Dimensional Display - Principles and Applica-
tions”, Splinger (2005).

[2] T. G. Dimiduk, E. A. Kosheleva, D. Kaz, R. Mc-
Gorty, E. J. Gardel, and V. N. Manoharan, “A
Simple, Inexpensive Holographic Microscope”, in
Digital Holography and Three-Dimensional Imag-
ing, OSA Technical Digest (CD) (Optical Society
of America, 2010), paper JMA38.

[3] K. M. Molony, B. M. Hennelly, D. P. Kelly, T.
J. Naughton, “Reconstruction algorithms applied
to in-line Gabor digital holographic microscopy”,
Opt. Commn., 283, 6, 903-909 (2010).

[4 0000,0000,00000,0000,000
0,“0000000000000000000000
00000007, 010000000000000
(FIT2011),1-001, 00000000 (2011.9.7-9)

[5] T. Shimobaba, J. Weng, T. Sakurai, N. Okada,
T. Nishitsuji, N. Takada, A. Shiraki, N. Masuda
and T. Ito, “Computational wave optics library
for C++4: CWO++ library,” Comput. Phys. Com-
mun. 183, 1124-1138 (2012).

[6] http://sourceforge.net/projects/thegwolibrary/

288 Copyright © 2012 by

(5537

The Instiute of Electronics, Information and Communication Engineers and
Information Processing Society of Japan All rights reserved.



