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Abstract

: This reper discusses the v1sual rhenomenon
of ~loss. It is shown that the rercertion of this
- thencmencn derives from two effects (1) that the

image reflected by a glossy surface lies in a -
different plane from the surface, and (2} that the
‘highlights ir a glossy scene are abnormally R
bright. The perception of gloss seems *“0 arise
as a side effect of depth rerception and llghtnese '
Judgment._
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In this trief rerer, I discuss some of the issues
relating to the thencmenon of gless. As with other rerceptusl
| rhenomera such as brightness, color, and textufe, it is poSsible
to deduce the rhysical basis for gloss. neverthéleés,_aSIwith
th~se other rhenomens, gloss'has a Singular:and étartling
maffective strength" which seems somehow-divorced from the

thysical tasis. I shall discuss the rhysical beses

(explpnations?) of gloss; later I will deal with the.afféctive .

thenorera relating tec it, with suggestions of an eXplanation,for

th~se phenomera. These explanations, in turn, 1ead to'bossible-

methods whereby a vision <y9tem, blologlcal or art*ficial, could"

Terceive ard resrord to gloss.

My fwrct ach?lntance WIth the pbenonenor cane 28 a.

childé vher I vas 1nformed that "gold" and "<11ver" vere not

c~lors but lightnesses (whatever that means). In contrasi to

this, I wa~ subsequently informed that.gbld (or brass, bronze ,

etc.) was "yellow" while silver (or chrome, eluMJnum, etc )} was  '
"whlte." This seemed reasonsbly sens ble, but what was 1t that

s0 strongly éet off “gold"'from "yellow” (as in & lemon) and .

vsilver" from "white" (as in a piece of raper)ﬁt'It is,'of 

~ course, the rhenomenon of gloss. Later I learned that non-

retellic objects (such as a dazzingly metalllc Mgray" qportcoat |

that I cov~ted) were poscessed of gloqs._ HMore recentTV, in

- studying crlor vision, T learned of some of tbe ”hVQWCgl beqec B

q:
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of closs. To qucte Judd (1062, rp- 768-%69): |
| ‘A layer of material. hac a top, 2 botton, and an

jnterior whose thickness is small corpared with its length
and width. Some of the light incident on the top is
reflected without penetrating irto the body of the film.
The various angular distributions of this reflected light
flux determine whether the layer aprears glossy or mat...
a perfect mirror is said to have maximum gloss.

'Thus, gloss is a "surface effect," as oprosed to "body effects"'

such as crlors, lightness, and texture. This is the clue ve may :

need/o come to an understandlng of the nhenomerov.

!.
i

H

T.et me now discuss two qugaeetionq'rélatﬁng f0'510°q._
'\%en 3 sc"ne is v1ewpd fhrough eveglaﬁcee w1th one red lenQ and
- one greer lers (such as sre used in "7D" movzeq), mary obgpctg
take on a2 distinctly "netallnc" epresrance. I notlced much the
‘sane phenomeror when looP1ng throvgh ylaevee w1th two -'_
rerpendicularly polarized len-es: otjects viewed at a Q}'allow
" angle (such as would vield réflected 11gn*_that was strongly
rlane-polarized)*appeared-scintillating.and méfallié.':The
converse rheromeron cccurs vhen rne views a surfacelcovered,with
‘"silver” pairt from ore eye and then the otherj the surface has
.a pléinly’different trightness in the two views. A1l the
observations suprort the clalr that glossiness is 1nherently du~
to b1rocular rivalry-——different ctjective "p1ctures" falllnp on
the two retinas. Thle obqervatlon seems remarkablv cogent
except that when one shuts on-~ eye, the effect of gloss remalns

(altbough the qubgectlve vmrreqszor ﬂlterq in a rather



PAGE 4

indescribsble way).

I believe that there is an urderlylng expanatlon for
the suff101ercy but non-necessity of’ blnocular rlvalrv to
produce_gloss: Judd all but glves avay the answer in the.
following (p. 369): "

: The ideally perfect mirror ~urface is a plane
surface reflecting all the incident light flux in a per”ect
image~forming state, whence we see that the surface itself
must be invisible. No light lesves a perfect mirror
surface in such a way as to permlt us to focus upon the
surface...

To th=a extent that_a:surfacé is less thar a-Vpef°ect mirror"'the_

light will reflected in less thar "= rer<ect imagé_formihg

state.m"

' Psrt of the 1;ght con:rg to us f*om 2 glosqy qurface
constltutec an image of the env1ronment partlcularlJ the
.111um1nart- More 1mportant, this 1mage.comes into focus not in
the plane of the.glbésy surface, but in some more distant
"virtual'" surface. The effect on the observer is clear'
Suppose we are gazing on a glossy surface. If we are focussedi
on the surfsce 1tse1f so that our geze converges (1n the
st-reoscopic sense) on elemerts on that eurface, then the 1mage

of th~ env1ronment (illuminert) will be ‘wout of reglster" or

uncenverged. Put this is a sort of blnocuWar rlwalr Tt would_.'

aprear from this that the phenomenon,cf Floqq is 1u¢t an

¥
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artifact of the rrocess of st=reoscoric ﬁepth'percéption;

However, this does rot explain how the sensation of
gloss rer~ists under monocular vison; in fact, until I got my

first rair of glasses at 16 I had virtually ro sterecscoric

depth perception—yet was clearly aware of rloss. Again, it we o

view the image of the envirommert as cccuring in a different
"depth plane" than that cf the surface, then the.moﬁoculér
'rhenomenon can be exrlainéd'by the same reans as mcnocular'depth '

rerception: accomodation. If we focus on the glossy surface,

then.the-image is'out of focus, and vice—versa.. Thus,_Wé_can
come to viewfgloss as an artifact of dépth perception in

g neral. As.further evidence; another depth cue—motion
rﬁrallax—-sééms to play.a-;art irn peréeiving gloss. Consider
that wher you walk rast 2 mirror or yuddle of watef.the |
reflected image moves at a different rate from the reflector
itself- Winston quggegts that this fact, coupleé with fhe
constant saccadic movemertq of the eve, me:" vleld another

ﬂ”nocular gloss cue.

Th*sé argunents have a pleasant ring to then, ahd more
important, sbggest that a vision system with cépabilities 6f'
depth perception (via'stereorris, accomodation, cr- perallax) |
will have a derivative capebility of rerce’ v1n~.glose. Yet =

th*re seems to be somethlng lackzng. Cernerally gloss suggests



cther terms like "sheen," "dazzle" and "highlight.".'we tﬁink”of
glossy surfaces as having loci of high brightness. Jerfy Lefma”
rentioned that he.and Marvin Minsky had postulated this
"highlight" rhenomenon as being the criterial feature of glossy
surfaces. As with binocular rivalry, thi~ seems indisputable; -
can w~ extend the notion by relating it to the underlying

thysical thenomena?

Consider the followirg thought experimert: Gaze at a
glossy surface, fixating on a spot having 2 "highlight."_ Now,

'place on that spet a pratch of maiimum reflectance but total

"matte-ness," e.g., a smell tile coated With.magresium_oxide-(a- -

traditionrdl colorimetric stanéard); Although the patch is a
rear rer"ect reflectbr—;in the sense fhat the.*otal_lﬁmiﬁous
flux leaving it rearly equals the incideﬁt flux—I would bet
‘that the ratch will rot look nearly as bright as theagléssy;
highlight. The reason is.simple: -While_the-tOtal réflected
flux leaving the matte patch may actually exceed. that for the -
glossy patch, the flux is uniformly distributed throveh a |
hemisrherical surface. .The light from the highlight could
rerresent the concentratiion of:the reflected light intq a

"beam" aimed directly at our eye..

.Hﬁre we have an interesting pheanerQn,' ILend (1971)

roints out that subjective "lightness" is a function of the
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 reflectance of the object, with 100% reflectance yie1diﬁg
maximal "lightness." The glossy ares yields an amdurt of
reflected light (for at least a critical viewing ang1°)
exceedlng that of a 100% reflecting ron-glossy surface' that 1s,_
highlights are “super-maximally bright" areas. Perhaps our
.visual systen (and that of a hypothetical glos=-geeirg robot)
takes some sort of average brightrness measure over the scsne and
estimates a "maximunm® value'that would obtgin for a 100%- |
reflecting matte surface. Glossy surfaces would then exceed
:this threshold and trigger a highlight signal. .Although i have
not carefully considered it, it is roqslble that there may be |
some connection betweer gﬂosc—rercertlon and the percontnon ~f .

sel” -1um1nous areas.

To conclude, this payer has discussed several affective
_'Visual.featﬁres of glossy surféces, T have also tfied-to.relate
.th“se subjective.qualities to the objective physical.qualities
of 910$sy surfaces. These explaraticns, although incomplﬁte,.
seem consistent with perscnal observations, and suggest possible

scheres for rerceiving gloss by an artificial vision system.
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