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Boost Brightness with the Right Screen

Maoximize Your Loser’s Brighmess
By Choosing the Screen
That Best Meats Your Needs

o Benoer, Jr
Cheur, MM Technicnl (ommitres

“any times in the laser show business
we ane forced to project laser grophics onio
a wall, building or other structure dictated
by the show site. In these cases, we ane il
the mercy of the color, shape, oremation
and reflectivity of this existing surface.
Ciften the only too] available to produce a
braght display is lots of laser power,

In venues where we have the oppornu-
nily to provide our own screem, 11 makes
sense to use one that will maximize the
apparent brighingss of the laser graphics
But far too often, optimal screen type 15
completely overlooked. We simply o for
ilable to project onto, This
article introduces several fundamental

whalever is ava

sereen concepts which will help in select-
ing the right screen for the job. Domg so
often makes the display appear bnigher
and results in a more satishied audience
and client

Ihis information has been gathered
from personal experience and from imfor-
mation provided by two screen manwfic-
turers: Stewart Filmscreen Corporation an
DA=LITE Screen Company, Inc. Both
Stewart and DA-LITE offer sample kis
with small pieces of screen material for
evaluation, These samples demonstrate the
quality of the screen material, but they are
so smiall ihat you can't really get a feel for
how reflective or transmissive they ang. I
i% best o arrange for a visit from a oom-
pany representative for a more compléete
evalwiaton

Gain vs. Dispersion

Tany fundarnental terms that character-
e sereen performance are the gain and
the dispersion of a screen. The screen’
gain number indicates how much bright-
nass 1% visible from the screen’s center
when viewed on=axiz 1o that center. Dis-
persion, also knowm as viewing angle, i3
the number of degrees the viewer can mave

;. |
off-axis before the gain decreases by 50 |

percent. There is usually a trade-off be- |
tween these twe numbers: as the gan s
increased the viewing angle 15 wsually dé-
creased.

Thearetically, a matte white surface las
and a 180-degree viewing
angle, Since light that stnkes such a sur
face 13 greatly diffused, the observed
brighiness of this screen docs nat Change
with the viewing angle.

Front vs. Rear Projection

Tl gain of a front-projection screen is |
determined by the direction travelled by
the refected light—highly dircctional,
mirrof-like reflections translate into hogh
gain while dispersed reflections from o
matte=like surface translate into low goan
Sercen manufacturers can take this factor

a gain of |

e account when designing a screen

In a rear-projection screen, the gaim 15
controlled by the density of the screen’s
surface coating. Low-density diffusion
coatings are engineered to reduce the scat-
tering of projected light rays; this allows
mare light 1o pass through the screen at
sriall exit angles, which i turm produces
higher on-axis brightness

Higher density coatings more thor-
oughly scatter the incoming light, which
decreases the on-axis gain but
expands the s12¢ of the audience
viewing angle.

Keep in mind that although
@ higher gain will gemerally pro-
vide a brighter image, gain does
not imply amplification. No
sereen can add power o a dis-
play, Therefore, with all diffu-
sion screens, the higher the
gain, the smaller the viewing
;|1|_y:ln,'

where

Hut in those sitwatons
the (T
spaced, a higher gain
can be beneficial. Why
put the light where mone of your

audience is
widely

LrTeen

audience members sit?

Fromt and rear projection
screens ane Tundamentally alike,
Chey both disperse the pro-
Jected beam S0 1hal some por-
tron of each incoming .'.:_:l'll ray
15 seattered across ihe screen's

total ficld-of-view,

With this underlying similarity estab-
lished, which screen type is preferred? The
single greatest difference 1= that rear pro-
jection screens make it easier o combat
ambient light that can detract from the
display.

A front projection scresn, for example,
indiscriminately reflects all light that
strikes its surface with equal efficiency.
This means that light from the projector
will be diluted by light from other sources,
such as room lights and windows, This be-
ing the case, front projection screens are
best suited 10 emvironments where ambi-
ent light can be controlled.

Since a rear projection soréen 1% 1EnS-
missive in both directions, only a small
fraction of the ambient light that sinkes
its froon surface is reflected back fowands
the major portion passies
harmlessly through the screen and 15 ab-
sorbed behind it. AR the same time, a high
proportion of light from behind the screen
will b transmitted through it and direcily
This makes 11 gasy
to ensure that the only light aimed directd)
at the audience comes from the projeciorn,

Im addition, rear projection SCreens can
actually improve the contrast of a display
by the inclusion of darkening agents in
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towards the audicnce

5ee the ditference: A baser grid with calored cirides i3 pro-
jedted om fowr swotihes of BA-LITE screens. Cladiwiag, from
upper beft: Motte-white, gains1; Video-spedira, gein=1.5; ;
Righ-power, goin=2.8; Pearlescent, goin=1.0,
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&ll sereens ore not created equol: o front-projedtion screen with o goin of 1, shown on left, soatiers
light evenly ower 180 degrees. & sireen with o higher goin, shown ot right, reflects more light olong
the oxls of projeation (shown in dotted linel, but less ﬁH‘ianl-ll-.
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their surface coatings. To understand how
a darkening agent in a rear-projection
sereen can enhance the image, consider
hiw contrast actwally works. Contrast de-
pends exclusively on the ratio betwesn the
maximum and minimum light levels
within any image. The contrast ratio is
determined according 1o the formula
(it ciatiem - mtr il fdmicm, where
maximum and minimum are measured in
gich units as foot candles or Lamberts.

Here is how darkening agents in a rear-
projection screen can help: ifwe determing
theat thee Max from a conventienal rear-pro-
jection screcn is 100 units of brightness
and the Min is measured at § of the same
witits, we kivow from the formula above that
the contrast ratio is 191, Suppose we put
a bit of darkening agent inio the surface
coating—just enough to reduce the trans-
mission by 2 brighiness units.

Oner new Linted sereen has a maximem
that has been reduced to 98 and a mini-
mum that has l'rcl;n feduced o 3. While
the new screen is a livle less bright [2%),
the benefit of that redwction 19 a contrast
ratio that has jumped T2% to acarly 33:1.
If we compared the two sereens side by
side, the brightness differential wouldn'
be noticeable, but the improved contrast
would be recognizable instanily.

With front projection screens, the op-
tions for increasing conirast ratio are lim-
ited to controlling ambient light
keeping energy from all hight sources other
than the projecior from siriking the screen,
Carefully recessed ceiling lighting and
properly shaded task lights are examples
of controlling ambient light, Darkening
agents are not effective on fronl projecs
o SCresns.

Up until now, this article has described
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diffusion screens — screens that have a sub-
stantially Mt surface that diffeses the light

Other Screen Types

But other screen types exist that offer
several advantages to laserists, although
they alao are usually more expensive than
diffusing screens:

= Silver ferticular sereeis offer both
high gaim and a wide viewing angle, This
is achicved with & profile strecture that is
similar to three mirror elements — one mir-
ror reflects light wward the center of the
audience, one reflects light toward the left
sidhe and one reflects light weard the right
;\il;ll;. Sin;: l|!ﬂ; CFEEN :i:; ululllil‘l:i.r.ul l;al.:h
le;|.-|..1|‘||..1k1 ur L'|h; SCIeEn |Ia:| ||:i|.;_|"| ;.';,aill. al'u.i H
TErTow '.-'il:wi.llj.; ﬂr'l“ll.:. Hul whnk the 'Ihl:'l;l;
l;li,:l:l1l,.1|.1$ arg I.'.il_:lllt]_:lill.l;d. WL wiiwl up will
a sereen with & gain of 2.5 and a horizon-
1zl viewing angle of 70 degrees,

= (Flass beaded soreens offer extremely
high gain, albeit at & narrow viewing angle,
The surface of a glass beaded screen iz
comprised of a huge number of tiny glass
I:ru“:l. -l_[iﬁlr.il:lutc'd ch‘cnl:,r ACOES & -.-.-I-:iu: V=
n':'l ﬁc!d. Thl:: a'ﬂ:mgc i_l.'ii:l.rl'l.!:ﬁl:l.' -l}f[|h¢ ﬁ.]ﬁ::lﬂ-
beads is around 65 microns, Glass beaded
sereens act more like a retroreflector than
@ WIFFAr, sl.m-;].ing i very I"—E-"'- amcaimnl of
light directly back toward the projector,
Typically, glass beaded screens have a gain
|:_|-F 2-5. DA-LITE |.1|T|..-r:|. @ H_II:IHH- |;I¢:|d¢|;l
screen called High Power that achieves a
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Best of bath: A silver-lemtizular sireen, above,
features @ three-mirror swrfose strectere thet

produses high gain end 0 wide viewing angle.

is etched into the front surface.

The screen's fresnel lens condenses and
directs the incident light from the projec-
tor and turns it imte a system of parallel
light rays. The screen's lenticular lenses
act like a series of eylinder lenses and pro-
vide a wide horizontal viewing angle,
The resull is a screen with an exceplion-
ally high gain (up to 5) and very wide view-
ing angles (exceeding |10 degrees), As
vou might imagine, this is by far the most
expensive bype of screen. A 4 footl x 4 foot
picce of fresnel lenticular screen, for ex-
armple, costs about 52,300 US, almost five
upses that of ather screens,

The Bottom Line

When T par ill_lg_ for a show, laserists
may want 1o develop a ehecklist o guide
lI'lI:'III 1T = = wh;r:ti-::m. Fvur 1;.|.u|!||]r|l;. IJH:
size of the audience’s viewing angle is of
paramount :inll;'ll::u'l;,!ﬁl:l:: F:| 'Ih-ill.ll: '.-'i.l..'l.v'mg
angle dictates a screen with good disper-
sion, but a restricted angle allows the use
afl high-E:Lin screend, The aext consider-

| ation would be ambicat light levels—if

gain of 2.9 by using beads only ¥ microns

in dimeter.

* Fresnel-lenticular sereens are comes
monly found in rear-projection television
sets, This screen is comprised of a rela-
tively thick [approximately Tmm) piece of
perylie. This substrate plays host to a

fresnel lens that is chemically etched nto |

the rear surface and a lenticular lens that

there i3 considerable ambient lighe, a rear
projection sereen will provide a brighier
display without needing to boost laser
|1|:|'.=.'¢r. Final];,.-. |an¢:ri.\.'l.1. st w¢iE|1 ko
|'r.||.:||.:|1. 'I|1¢ i.rln:slll'l-tn! i BEOOCH :||'|;|I!¢:ri.ﬂ|£
ire wurlh. A Fr¢sn1:|~|¢|1'l:icu|u.r |1:|‘|$.. fl:jl-:l'
L".I»:um]'.l|¢. aflers l|,|-|'EI'I:|1 Enud yiu :.mu.i wide
dispersion, but itz high cost could be
prohibitive,

For more J'n_fmd&m. Pt T e e
Stewart Filmsereen Corporaiion
) 200 FRES300;
wnm:.-:.'m:.er_ﬁJ'm.{.wm

DA-LITE Screen Company, Irc.:
f4 ) 2002678500, wansda-dide.com



