UG 0 A

US00579344 1A
United States Patent 1o (111 Patent Number: 5,793,441
Hagerman 451 Date of Patent: Aug. 11, 1998
154] METHOD AND APPARATIS FOR T LG R B3 . — 3485658
MEASURING [LLUMINATION UNIFORMITY ;’ijé ,4?1 glgﬁ Eﬂum E;]ﬂi. ;jﬂt;g
FALIOUID CRYSTAL LIGHT VALVE Sl ITE 1 P 1 . —
ERGJEC%R CRYS = VALV FALG 3RS LTS Hall ..ociens e imesess e nerinminaner JINTSE
H5%1 489 A% Hendersom et al. souusne FAGTST
[75] Inventor: James . Hagerman, Ssn Dicgo, Calif 5537 145  TLUUE MEEAH _...ooesseersoeesemn e rens veraes 45N
Primary Examiner—MNark K. Powell
[73] Assignee: Hughes-JVC Techmology Corporation, Anomey. Apeni, or Firm—Harness, Dickey & Fierce, EL.C.
Carlsbad. Calil (57 ABSTRACT
[21] Appl. No. 532998 A system for measuting the dlumination wniformity of a
_— . Tiquid light valuc (1.CIN) for a LOLY projecior includes a
[22]  Filed: Sep. 15, 1895 projection device ingluding a firse 1.OIV, The projection
device reflecis light from the first LCLY to {orin ab Image on
Retated U.S. Application Data # seTesR. Ao imape sensing device senses illuinination
[ Centionadca-in-panl of Ser. No. 441,763, Jun, 7, 1995, values for a plurality portions of said imagc. A processar is
abaudened, coupled fo the image sensing device and the projection
5 devive, The processor determines ah optimum voltage hias
[51F Eol CL° s e e sensnsem e HIMN 5473 which provides a maximum iHumination for the pluzality of
[52} U.S. CL J8/658; 3457147 jrnape pixels. The ilumdnation naiformity measwring sysiem
[58] Field of Seznch .o e 345/87=89, 904, can independently measure the illumination ooo-uiforry
34 5/50, 132, 147T; 348/658, 687T; 349/5-8 of the LCLY and ilumination non-wniformity resafting firom
other sowrees goch as projection lens roll-off, screen gain,
{546] References Cited and other illumination non-uniformities, Tsing the messtred
11.5. FATENT DOCTMENTS @lluminm:in:m nm;—unif’mmitﬁy. B czmjrl:c:l;inn RYRLEM can
improve the quality of the displayed image.
4 TO0ZLE 10/08T Themmset £t 4], v 348/658
4. 962,41% L1999 Kamaga ... MEGIH 24 Cloints, 5 Drawing Sheets
g#
T, =86 . /
i i -
ol . o o LELY BIAS
i - "l DRIVER ‘ 82
MICRO— | ! 1T 824
i PROCESSOR ?: WLE
. /0 : 58
i - INTERFACE| | 92B d64 | 9B r*/ﬁ
0 74 4 EEN T
Y s i R PR
LS LOLY LENS | A é»;
MEMGORY [ ’= b s v
! ey o &’.
i 1\1 l.__.-"" %-
X o
-"r‘f H’q é
.-"'- I“'-. _,.-'"" -
- - r "W, -~
IMAGE | .~ .
SENSING| # , ;’/
SEVICE | = N, o
"\-\.-.,\__ '\'\,_% r'/r.-
52 . . f-f:,
e RO P
A [
R P




