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Study on Infrared Veiling Glare Measurement System Using a Point Light Source

Junichi Kupo, Shunji NISHIOKA, Akiko HARASAKI, Masakatsu SUGII and Kunihiro
TANIKAWA

Second Research Center, Technical Research and Development Institute, Japan Defense Agency,
1-2-24 Ikejiri, Setagaya-ku, Tokyo 154-8511

This paper describes study on infrared veiling glare measurement system which covers typical
two imaging wavelength bands of 3-5 and 8-12 xm. We propose a new type of glare measurement
system using a point light source method. In this study, stray light spatial distribution was
measured when used a simple combination lens consisting of uncoated ZnSe concave flat lens and
ZnSe parallel plate. The experimental results measured were agreed well with a calculation based
on stray light analysis for two times reflection of lens surface. In addition, veiling glare accuracy
of this system was estimated by comparing theoretical spot intensity distribution of ideal lens and
experimental data when measured veiling glare of commercial-base middle-infrared imaging lens
by using a single-frequency He-Ne laser oscillating at 3.39 um. As a result, the veiling glare
accuracy of 0.16% was estimated. These results showed that this system was available for veiling
glare measurement of infrared imaging lens. Furthermore, the veiling glare of DOE (Diffractive
Optical Element) was also measured by using this system.
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Fig.1 Schematic of measurement method of veiling glare. (a) Surface light source method,

(b) point light source method.
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Fig. 2 Schematic diagram of infrared veiling glare measurement system using a point light source.

DT TDIALF Iy I7VverDid, 1X100THS, Lich
5Ty, RDIAF IV I VP RNERABDITAF I 7
VY THIRES NS, FHENE, BRELETHBRHERE KT
HICEESETHREAREZHET 54, 7V 7 OHETE
REEBECHET 2 2 L3N TLLBLETIERL, F1
7 2y 7 vy YOHIROFTREADMIT 2 HEE % E o E
ERHEF TR T 2 720 O R L 5 EE R 2 RET L
7z, ZOFER, REETIIREEREIOHE % 21 X21=441 [#
RICHEL, 1ERELOEED L > K — )L &2 @ilEL 72k
ERNREBTHET AL e L., Vv TR, BEERED
HERESAE LTEREINBZED, R(1) WRT LIS, &
R DA L GO L 2BV BHEOBH & Oz 7 v
TEELTRTIENTE S, ZI TR, XEOBRIEF.L
D 1EBEUNIZINE 2 Z L2 E&HFELTNS,
G = (Lotar— Lenter) / Jiotar (1)

ZIT, GEBITVTE, Lot BREERONKE, Lenter 1&H
DEROXETH S, 7V T EHHIREE, 0.1% ITick 3
ko wE LI, ZVTE0.1% OBE, WHlEy > X
WCAS U7 BED 0.1% 230000 SE&o M o8 s h
%, 7 V7 MMRIC—RICEBRERICOM LIz L $hid, 21X
21—1 IHE L7127 A v Mg, ASPEED 4 FH0
1 B3ASTT 5, eHsE, ZoXE% S/N >1 THRHE
L, DOBRAKDOASGNE 1 CREALTE 2R, T4b
By, FA4FIv 7L P UL T1:4.4X10° DL ESBHET
b5, KEBETE, BHRT) T7TORLITT VT EEHME

132 (54)

Table1 Specification of veiling glare measurement system.

Point light source
(1) Black body

(2) He-Ne laser
Relay lens
Scanning pinhole
Scanning width

Measurement point
Photodetector

Lock-in amplifier

System control and data
processing

Temperature: 100-1050°C

Chopping frequency: 20-2000 Hz

Wavelength: 3.39 ym

Power: 8 mW

ZnSe lenses

F number: 1.2 or 1.8

Pinhole: 0.6 mm square

12 mmX12 mm (21 step)

21X21=441 points

3-5 gm: InSh photoconductive type
(EG & G JUDSON)

8-12 um: HgCdTe photoconductive
type (EG & G JUDSON)

Digital lock-in amplifier (NF 5610B)

Detectivity: 100 nV-1V

Personal computer (TOSHIBA
J3100 PV2)
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Fig.3 Ray trace of ghost measurement lens. (a) Normal ray trace, (b) ray
trace of example for ghost image based on reflection of lens surface.
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Table 2 Specification of middle-infrared imaging lenses measured.

Ghost measurement  Infrared imaging

lens lens
Wavelength 3-5 um 3-5 um
Effective aperture 20 mm 50 mm
F number 1.9 1.2
Field of view — 244X192 mrad
Focal length 38 mm 60 mm

Uncoated ZnSe lens+ Gex3
ZnSe parallel plate

Construction
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Fig.4 Ray trace of ghost image based on two times reflection of lens surface.

Table 3 Veiling glare value of middle-infrared imaging lenses.
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Fig.5 Relative light intensity as a function of pixel num-
ber for ghost measurement lens.
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Fig. 6 Relative light intensity as a function of pixel num-
ber for middle-infrared imaging lens.
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Table 4 Specification of long-infrared imaging lenses measured.

Diffractive lens Aspherical lens

Wavelength 8-12 um 8-12 pm

Effective aperture 100 mm 100 mm

F number 1.51 1.51

Focal length 151 mm 151 mm

MTF 0.562 @ 20 lp/mm 0.471 @ 20 Ip/mm
Material Ge Ge

Veiling glare 1.32% 0.75%
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Fig. 7 Relative light intensity as a function of pixel num-
ber for long-infrared, aspherical Ge lens.
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Fig. 8 Relative light intensity as a function of pixel
number for long-infrared, diffractive Ge lens.
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