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Title: ROC Study of Four LCD Displays Under Typical Medical Center Lighting Conditions

Author{s): Langer S, Fetterly K, Mandrekar 1, Harmsen S, Bartholmai B, Patton C, Bishop A, McCannel C
Source: JOURMAL OF DIGITAL IMAGING eFIRST date: 26 OCT 2005

DOI: 10.1007/310278-005-8149-y
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images. servers participated in four sessions, reading a di = = = = P
crystal displays: a2 2-megapixel (MP) consumer colar displz 5= JEJE—E” igo]’ﬂﬂ', O}'Zl 7ﬂ ;(H“:é] O]Tr‘ﬂ'
medical-grade gray dlspl_a\,g_ and a 3-MP gray d!spla\,f. Each ¢ ;{é {SH;(] x] ?%’9):2.3& Table of Contents ig]
Part 14 standard. The wiewing application required observer o o= =
subsample seen on the display, and timed the responses of s 1= xﬂﬂ ‘jq\:}
absence or presence of ILD on chest CRs. Selections of 1-2

and 4-5 were positive. The order of viewing sessions was also randomized for each Ubserver The experlment
was conducted under controlled lighting, temperature, and sound conditions to mimic conditions typically
found in a patient examination room. Lighting was indirect, and illuminance at the display face was 195 +/-
89 lux and was monitored owver the course of the exzperiment. The average observer sensitivity for the 2 MP
color consumer, 2 MP business color, 2 MP gray, and 3 MP gray displays were 83.7%, 34.1%, 85.5%, and
86.7%, respectively. The anly pairwise significant difference was between the 2-MP consumer color and the
2-MP gray (P = 0.05), Effect of order within a session was not signitfficant (P = 0.21): period 1 {84.3%),
period 2 (86.2%), period 3 (85.4%), period 4 (84.1%%). Observer specificity for the various displays was not
statistically significant (P = 0.21). Finally, a timing analysis showed no significant difference between the
displays for the user group (P = 0.13), ranging from 5.3 s (2 MP color business) to 5.9 s (3 MP Gray). There
was, howewver, a reduction in time over the study that was significant (P <<= 0,001} for all users; the group
average decreased from 6.5 to 4.7 s per image. Physical measurements of the resolution, contrast, and noise
properties of the displays were acquired. Most notably, the noise of the displays wvaried by 3.52 between the
lowest and highest noise displays. Differences in display noise were indicative of observer performance.
Howewer, the large difference in the magnitude of the noise was not predictive of the small difference {3%)
in the observer sensitivity for various displays. This is likely because detection of interstitial lung disease is
limited by """"anatomical noise rather than display or =-ray image noise.

Author Keywords: ROC; image quality; displays; interstitial lung disease
Addresses: Mayo Clinic and Foundation, Department of Radiology, Rochester, MM, 55905, USA

Publisher: Springer-“erlag
Discipline: RADIOLOGY, MUCLEAR MEDICIME 2 IMAGIMNG | CURRENT WEB CONTENTS
CC Editions/Collections: Clinical Medicine {CM)
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