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Abstract : We developed a new physical evaluation system for medical displays using a high-resolution single-

lens reflex type digital camera. This system was designed for easy and precise measurements of the modulation

transfer function, the luminance response and the noise power spectrum of the liquid crystal display and the

cathode-ray tube display. Each of the measurements was achieved by one-time photographing of a test pattern

with the optimized data processing. Simple composition (a digital camera and a computer only) was very suitable

for measurement in medical settings. Actual measurements were performed to three medical displays, and the

high reproducibility and easy operability of this system were demonstrated.
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Fig. 1 Horizontal MTF of D70 digital camera.
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Fig.2 Relationship of luminance and pixel value of the

digital camera.
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Fig.3 A test pattern used for measurement of noise
power spectrum.
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Fig.4 Noise power spectrum of a D70 digital camera

obtained at an image area with uniform
brightness of 100cd/mm?,

—263—



SRICED, TEZ LB VDT I LH AT
DY ZLLE, Thbh, (EZ7LL%hoH
TN T ERSE, SRV T VI A AT
T, 7)) 7B, 15~19fE L o/,
W ENIF— 7 DOHO T 1 Y IZME N —H%
FEIZDWT, 40 HOERA ) v M2 X B JEE12]
IV EDOETAY FEDT— 7 BRI,

AN 20 MOFHZL D NPS 2FTR L7
Fig. 4 1&, # 100cd/mm® O —tE2 3%, H A5

DEY P RELTHLTRBELT, 1Y% LA
ATHEONPS FELIERTH S, 13T E ﬂ
WEzhl - TR LD /S A ZH5FLD

FA AN

4, BITEHESRE

41 MTF

Fig. 5, &7 1 A7 L A4 28fE (71 7L 4
A:1530X2048 ¥ 7 L L, F 1 7L 4 B:1200X
1600) & FLIREEFE AN O CRT 71 AT L A (71
A7 LA C:2048%2560 ¥ 7 & L) (22T O MTF
WEMRBETHDL, MTFD Z 5 7 Do 2 4 —

&, FATVLADE st 4 X%ad b LHE
Wnd izl o Thkoosh s A F 2 FEwEicx

1.0 M= L L N LA N B B
N m-\.‘ Display A 7
0.8 ; \\ h ~ :
é r \\ \.‘.\ B
o L \ . i
& L ' N i
E 0.6 v Display B . |
7] L A - -
5 S =
*: i *\ Display C 7
2 o4r \\ -
= N . ]
El L S ]
= ~
[s] - S -
= 02 . .
L SN T N N T T N T T Y A Y J\ I N
0 0.2 0.4 0.6 0.8 1.0
Relative spatial frequency
Fig.5 Measured horizontal MTFs of three different

displays.
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Fig.6 Acquired bar pattern images from three different
displays.
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different display-function settings.



R Y 7 CVEOERELNRITFTH L0, BE
(AT IoRAS = VI X (Al

4.3 NPS
Fig.81%, 71 A7V A4 AELETFT 1 A7V AL CIZ
BT, #100cd/mm? O~k EIZTHE L -

KFEHBONPS DIETH L. FRFNOHFEEL,

2
(= s o e

— Display A
------ Display C

(=] (=4
(=
LLLLLL SRR B RN Rt R
s
-

NPS value (mm?)

bt d gy b by gy

1 2 3 4 5 6
Relative spatial frequency

Fig. 8 Measured noise power spectra for two displays.
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