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provide an objective hesig fulhedum\ of printed edwuﬂoh:
terials by howien relationshiips betwoen. theories 'of

[

This theais is Cconcerned with the design of 4 test 1o extimine the
effect of wven defined meded of visual representation on
. complhension of conyepty. i,

4.

- 5.

6.

. s T .
~ To produce ten sets of images répreyend 1on lmaac'conccp‘
chosen from “A Visuul Syntax” which is part of the thesis

Copuet gt oS we
TS D ’ .

Euch st of Images to consist of the samy seven defined mguics’

of vislial represemtation. wirich ane seven freqiently use .

printing cducutiopal matenals, -

Each made of visual representation 1o be rchroducihlc,by Mas

printing processes. Co. e :

The treatment of informatjon in wven modes of visual .
STEPREWRNLILION 1o be hept 10 0 consistent gquality.

-
A

To find a basis tor rating comprehiension of image coneept ’
rather than personal preference for any particular mode.

To devise appropriate procedures to tost the above. .
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Design muv Im' t' PINLTIL Y TV cr:km' cross gm'lpﬂmn ..
(0, respensive ts W true wecds f 1l Jr must be mowe -
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to .ahslracl-

<

abstraction

~au:m)“gy ’

~ -
absteadt image

affective category

atiribute

category

Cdefining attribuge

vartable attnipbute

cnterial attrd e

.
critical attnibute -

scale of values ot

an altnioute

visttal attrbute

List and definition of terms N

; . T = .
Definitions in italics are taken from other sosrces (d) (I('nult'c
a definition taken frovie Wehster's New Collegiate Dn tionary.
My dc lmniun used i, this thesis is set be low in foman. .-
(d) To druw.au:g,r_. dissassociaie from an instance.
To reduce 1o intrinsic forn.

. -
L) l'hé det of makine something have frtrinsic form. . i
In this thesis, abstraction ifay Be@sed) as Y du;non of 7
information 1o vssential v lmnu. athib—es, S - oo
Ve
A coherent configuration of inlrinsiconr cssential all}if\'lil('\'. 2
Scc Catepary. |
CAfd) Rescmhlam'e bnisome: panlt‘nlurs belwc'en “ﬂmﬂc PO

1

aftectinge kilk‘:.'( Ty .

L%

unhlu ’ .

.

An inherent characteristic or discriminable fc:nuic of un event.

’ . < - ' - . - - . . '
One of a number of inherent characteristion or discriminable

features of an event which make up an event or piosee of wmfokntation.

-

An inheront charactetistic or dJdise rnnm.:hlc feature of an event that
may vary fromavent toevent.

.

1 ]
t. . . . . ? - N
An ossential CharfBrergstic or diserimihable feature which. whien
changed in valae, alters the likelihood of an cvent hum. categorezed
N acertetn w Y.

An essential characterigtic or diseriminghle feature whose absence
alters the ikehihood of an event being categornized i a certain way.,
) . .

Scale through wlhich an sturibute may vary from cvent to event.

- . o
. . . (=3 . . N N
A diseniminuble pictonal teature of an image concept.

(d) A division withnr a svsien: of classification.
In this thesis, used mainly asa category m congept formation.

T concept tormatBoi thisees are rouped or placed in an affective
cditezory becaine ok canse the sanig dispasition to occur in the
respondeny i

Thus catozore v ot therctore be casdy deseribed in terms of
any af the pe g //n st abjects comprising them (Bruner)

Bruncr. s, .
A Sty o Hhge, Lot
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functional cegory In concept jurmauf»m things dre gmup('d or plarcd M Ihk aumor; .
because of an external jum tion. The objects. of a figictionad

- <
categaory julf“ I a coicrete aml specific task requm'mcnl ( I.t'rmu'rl N
Lo, e °

formyl C:Ilc;wk In coneept formation 1hings'ur¢' groum'd uf /)lau'd in this wlcgu‘n o

: because Of ihe ('S‘.\'('l{liul }'urm of Ih('lr attribute prup('rm’s. l Bnmw)

\—-‘\A _ o .
channel ' . (Iumm lis. the physical muans. u] ¢ nmmumrunun .
. {Shaninon & Wearer) _ '

. i . . R o ° 9.: . , Y ".

N N . .
code (d) A sysiemof \lL'Ilal.t or.u mbols for conmmunic ulum wcd to . et
: o : _represent meanings. v : -
Lo e e Aq:ndc s 3 systoiny mwﬂdun nnponed upon mfotmahon IR S

B f TS o wlnch pcmm«: infornuitioh 4o tw trq,mm’(wd. . : o e
§ The manner in which i statement is ¢odit ied or rcprcscnted ) ¢
-
. dctumvms the farnm of the information. el Co
N * 3 -
encode . Ik()g\ :$S by which certain sqmals are sc!cucd aml put into a . B
clpnnel according to a system. . : , : o
‘ ’ ! . 2 -
T ‘ /
decoding 7 Process by which o rum signals are identificd and rcfcrrgd to the - /
3 . -
ystem, . ) , 7
cognitidn . (d) The act or process of knowing. . S
- ot !
cognitive =~ ° (d) Cupmlile of being reduced to factual knowledge.
cognitive . Bringing before the mind forthe act or process of knowing.
represeation ' ° ' )
»
CORNILIVG purpose Purpose of kearning, knowigy. becoming aware.
. ¥ a N
concept ’ A monde of ordcering sensof ta. (b’rmu'r)
' A \cl of idvas. generally apyffied tQj_‘LUu_nLu;Jns[Jn%;, f I
| B o i
mage concept In thas thie % a Ldnupl related tea coherent (.uhﬁulratxon of | Y
R v
§ visual cloments,
criterial attribute Sce atinbute. ’ . ) . “ .
* R e . ®
critical attribute Sce attnbuke. -
Bruner ) S Stanren and \{uwr )
A Studv of Tivukons 1 (3 The Mathematical Thevsy of Communication p.°
o " ’ '
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todefine - Delermim- lhc cssbnhal qu.ﬂincs .md oulcn!ﬂmts of so.mcllnng o N
-defining attribute . Sec .mrlbule o . L )
l ' : . ' ] 0‘ ) '
 diagram - - - . - A two dlmcnslon.:l lincar confgum‘tnon cxplammg rcl.mons C
S between clcmmts. : . ks r
A ’ ) l"- - o . RAY N
. . - .
‘ form N Thc shapc of somcthm;:. dlstmgmdtcd from its matcml :
PO r . ;
IO IR

The pcrccpm.nl c.nrncr of vmul mc.uung

r - (d)_Belonging t0 the essential pajurg,.

hmmwmwm

. S . R ' ’ ‘ e
“_..'ﬂdclil‘y o ) Faithfulness o soinerhing through appmpriare cnrrespomlcm'c L
. S In this thesis, used to- imply ﬂu dcgn.c of aucumcy of wsual ’
”*
’ . LA represenl.man to .1 Teferent. ‘& Lo
- . . . 0 B i . 2
relational fidelity rldcllly in wsual rcurescma!wn shown lhrough slrmluu!. ot L.
e a : mcspondcncc of visual information. . : .
point to m»im E hdchly lS\hOWn thmugh Jccuratc po‘&nt to pomt cgrxesmmdcm‘c" . : .
ﬁdt‘h‘y : S ‘\\ A4 o ’
fanctional category . Sev category. 3 ' ’
formal category: - Scl: category. o
hypothesis (d) A tentative as mmpuun made in order 16 draw out and test itg .
o, wmcqm Hees: dir interpretation of g situation or condition taLcn e

as ground Jor action.

peweplgml : o A perceptual formuliation of an |dummncwwmm

— ——hypothesis — ) interence trom observed dafa. \
iconic © . Alconwventjonal.'simple repre scn!anun whose rclcrcmc 10 an
representation original is or seaans familiar,
' : “A traditional representation, .:sxo;JQed wﬂh a sub)v:ct lhrough, 2
undenstamiing. o . °
: ) . Y
idea . (d) Transcendent entity that is a n'al pattern of which existing =~ ;

things are impre ‘rfect representations.
In this thesis. u\ul to mean something that exists in lhc mind as
a4 formulation of \uhtglhmz. seen. hnown and. .u"lmd ‘

‘o . . . . ?
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}Mhis chws.wmeepnemcd toaoohervntconugumm pr - £
" visdatelements, L R
N ‘: ~ .

("bm\'pt remin: e the n'gahmu of a two dimchsaonal q,tatcmcm .
of visual qualisies cnnﬁ\lwd wlthin 2 dcﬁncd area, . .. S
o S '1 .v.l‘.‘ ‘.‘..' ..'v.‘:-:
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ltémtofknowkdw T L T
llcmsofknomﬂcﬂw u',pl'dlemcd in Visudtmm J .
maun mform.mop 'tvms Qf Lnowleiwc ’ropmsemcn m wrmcn terms .

S measumnrm o/ m mn&emm temts of i r.m'nuul dummmms

't_o-lnu'm'aﬁg | . lmorpomlc mfonmmon wnhm thc selfas conscious or
S S bconscaous guulmg pnncsplcs &hrough loammg . :
[ " . ‘ l ) L ) ,
- intriusi¢ form o Scc forn: "
v:." ) ~' . . ‘\ . . - . . . .
" mnemonic - " Assisting or intended to assist memory. B B
U medium © 4 Ininformation theory, the channel and code together comprise
- media e the medium which is the totwah means of transmission of

) Informamm ( S‘lwnmm &. Waan’r)

“mode . l'n this thcm, lhc term mudc - mc.aht as the application of
vnslblc matgrial of a ;onﬁgumuon oa surfa..e : :
noise ' Y ( d) An 33 sdund lhac is umlcurm/ or {nterferes with one's hcanng nf N
: s something is an.wnwanied signal or disturbance. -7 ' T

It in ﬁ:rmamm theory, noise is whater ver increases uncenaml) and

- mlerj;'rcs with the message. { Shannor & u(’awr)

n concept jummtum & noisy artribute is a ivhele artribute whose
presence. dclm s IIu' discovery u} aset of defi Thing am'ibmefh ( anerl

. : 9
visual noise - An atmlmu whose presence disturbs the fecognition ol' (he
: stfuclur.nl mform.ﬂmn of the concept. - ‘o
- o . N .‘ﬁ:w';' P . n\ _' ! . . °\
‘ o o Bruncr. 1.§. l' Shannon and Weaver (‘ 4 . o
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presewiution. Su'dime cascy, the square Joriumt
presented a problom, if the subject chosen would have
Mmﬁucdammr formaum mmcm mezo)«

‘

2 wmmammm o
'It swemed important to test modes of rep s that are
frequcnuy used in printing oducational Rsee pupe 20)

I chose toexchdc colot tone dminp bscause tbey might too ,

clascly mmblc color photographs.

e

The two color line and tint images could have

Blffcrcm colors. | chose 10 use only two colo
colors are. frequently: uscd in printing for the sa :

*~a



nmw nyk of chatr dtm ,

The fist titke derved ;m this passage would have: Nen em' S
This was also the subject of the infage. | chaaged. the imm soncept
tific 10 ‘open structuge’ and the writien description 3o thalhoth
would refey to the configuration of visual clcmcms of the image
conocpt or wlm lh; image stmclur.nlly rcpn:snls

l. hoblum with hm.e subjects

Each image conccpl s teptese‘d by a realistic subject.

Since the test is concerned with'’ ‘omprcho.md goncepts and
sot pessonal preferenoe of mode. it is imporigit that the image
concept rather thin the subject o 1 the imageis rmogmzcd from

mmj\gm ¢ MUSTCoIespond witli the” ~ -

image concept. but it is not the concept itself. ‘
In each image. the major difficulty was to find a ‘realistic’ subject -
“that fitacd the image concepd. to show dcurly the essenual
eonﬁgumlwn of vu.ll ..lcmcms.

l:x.umplc Movement A ' o
1 first attempted. ‘u use a photopraph of a racing car to, npn-wnt
this concept. 11 Jdid not show either the car or the motion ckarly
enough. : . ,
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< htlwqcu\dmw moﬂheeadymmndncﬂptiomofmc
AR lnm conw:pu were ood!hed with cach other (see page 33)

anplc. lma:c concept uue. Gn‘cnhousc .

A theee dimmlonal arrangement of clements forming an
exu'mcl stnu ure mmazh whdrh mu-rml elements can be 'seen.
o>

N ‘ Exunplc Image concept title: Chair Ny . .

R . An arrangement of ﬁmr clements in a vertical plane and three
- . in & horizontal planc. The largest horizontal element creates
CR R : c Sflat surface arca between the four vertical clenmm ‘.

£l

___\\J — Tﬁw wgrch}‘ S

An arrangc mcm of shapes showinga three dimensional external
strutture through which intcrior elements of a different patune

can be seen o . e ~
N .
and
A - &
o A functional construction of foiw bars in a vertical posttion and

two bars und one flat surface in a Iwn':onﬁosmon

\
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- o enough tg RL.one concipl auly, ‘dmnod. -
L i'z_mquum;hdn‘,wq“ the concgps. woly
N ) o Exampic: l-'.."conccm.ml'c! Opn e v 'x \

v . The final description Mvnlqtﬁ‘xmdgi“oﬂ ea T

" chaie, ot what the image Meucturally repmionts. Oved the tiape

S ofthe design of the immaye eoncept, the descriptiin chpniped o -
oliows. DR )

r ” e
- "1 A theey dimensiinal arrangement of o sina dotiae. |
t . . patrn of organization which is got eum:o,nu amdis
L - accessible on ncatly Jll sides® ° - 2o A 'ﬁl
e R et e R MR vk 4y T TR
ORI el oo b s L two °

.. bars and onc fles surface in § horigantal porition® ’
\ S * - R

3 *A Tunctional comstricilon of four barl in, svertical pasition _
" and tWO bars and one a8 surface in a orizontal positien® ¢ .

P

All of the written descriptions unde,rwe.nl similyr ch’&_

6. Probiem with critical attribute . o
, o L
o Each image coneept is composed of a st of defining attribuics
which appear visually in the image and jm the written description
of the image concepiy .~ . oo
Each image concpt hag one critical attribute without which the .
image concepf may not be apparent. Iy W3§s important to find ihe
calical wtiribute in ordcr 10 desigiv ¢ach one of the images and in .
order to COMpose an appropriate wriften description.
©0 °

Example: Image concept tithe: Comparison of sizé _ s, -

4 . .4 i
t T The first iMage showed one moth at two differcnt de(ﬂof o
ehlargement gn 4 flag background. From the wiqg ,
patierns it wy, apparently 1R same moth: the sjee comparison
depends upon two dissimilar subjects being juxnw .-one of
which must hye CONVIICING SiZC Propertics in onder erefloct
the approx!m;;(c Size of the shape with which It juxtaposed.

S
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7. . °Pt'olzlen'\ of design of test -

lt s mtponam to find ﬂh.ms f& mmg comprehension of unag‘
concept rathier than personal prglcrmec for any p.nrncular made‘.
“()WL VOF. there afe soveral possible. ways of testing 84 imige

whuhl Loﬁ!ud\ rcd Jor differes u' purposes.

mn?y = ) .

l : Tcst for me

A grouprof images is presented to a. subject p‘y a ﬁichntoscnpc in

a random sequence. Fach image is shown for a short time period.
After looking at all of the images, the subject is asked o recalt the
images he best 'rmi\c:nhcr\ Titis is a test of recoznition and mentory
and provokes the question of Bow long an image should by displayed
for adequate reading. This-is not a tost for comyp rdwmaon, akhough.
ree oylmon and memery are important features ol' comprchcn\xon
e
2. 'fcst for recognition of image attributes
A group of mm-.:u Is presented to g subject by a l.uhhlosaopc in
arandom s qucnu Fach image js shown for a short time period.

Aflter lacking at cach-Hirase —the ‘u{‘fn‘i‘ rs—irskeda qUCSTTONT ThonT

tests

some of the visual .mnnutss containdd m the image (what did you
sce, how muny were there). The number of correct answers is
scored. This agam is for memory and.re u)"nmou and not
comprehension. ) o !

1. Test for preference of hode of rcprescntanon '

Al the images are prouped hy concept am! displaved in an open
presentation on a-wall or walls. Subjects may have as long as they
like 10 look at all the imazes. This most closely I’C\mhks the
presentation of information m book form.

-On a score sheet, subjects are viven the name of the go.nwpt. a

verbal deseription and are .l\kkd to rank order the seven modes of
presentation and vive o reason for their first choice. .
4 .

A preferencd’test may be useful tor discove ring visual preference
for modes of reprosentation. 1€Mes not however give an indication

ot comprehe n\um of these modes.: -
2. Test for comprehension of mode of representation,

hueces are grouped Py mode of visual representation. Subjects

are ashed to match an imazse 1o a deseription of a convept. choosing
one description os ot tour. One subject sees one mode of all
concepts. Seven sroups of subjedts are required. Comparison is
made between the scores recen ed tor mnoae of visual representation.



' Final test of series

N\

“the: sishjects'found

_L_‘[Lof results is lunnn_A

~ ' \ . : ‘ N T '.‘ T .. - '. ’ {vﬁ‘, ’. " Lo "'L
. ’ ~ ‘ Iv ’ - o
© 3 Tesl for compfehcnqon of mode of rcpnescntdiop T vnf",-‘

ImageS ane pl.uul“z madom sequence on a wall or walls. 1n the

first version, subftaug: gven all-the descriptions or cach image -

and arv-askedd 10 scory Zah des’.np’uon for how well it matches ,' a
the concept. Tlns.momks not onky 3 rank ordcrm" of uft the

. B
“mm;cr. but a{m & mcasun&ol how well the dsscnpnom match the - {

p“ T%‘w _,M(WJ\ wd mc‘lnpt’mmﬂf “‘ .‘_‘.2
fr Ao o3 %MM

the end had Jost coanlmtnon o the ima”wd descnpuons. -

The alternatives Qwrc cither t® reduce the numbu ol‘ rma;.es gweh .
in the test, or 1o’ reduce the number of décisions that the subju.ts '

‘were u%l\cd to make. ‘ : - .3

-
The oSt wus v.h.my:d tu thv finad version in which alk: 84 images
are used and the ssbyoects are to be asked to score the three top
descriptiogs out of ten descriptions. Statistical i makes a
positive rcsult more likely smu the top plirt of ' f results y
is 'scorcd over a wide number of images and thy

im:e congepl.

them closer fo tlu uwmml c.onﬁyur.mun of \|su.xl ckmcms of llu '
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Wnuen dc%nplibn ' ‘An arrangement d’ e&m m an lfnumuy
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e lgmh'@-_lawibme' e J\sclecuon ofekmhfotlﬁmamhstdmdhﬂuicy y
wo Cimage congept title . Cpmparison\o.fsizg . . R , .
' ;ﬁugcsubj__eca ' 'Métho'n'lea'r - o N R

Wﬁillen dcsaipiiun © A juxta.posmon of tw& dtssnmlat slupushowln; rcl.mve father =

: of image concept ~than actual size’ ) .
. Critical duribue . The famifiarity of ghe sizes of the Jeaf andthe -'no_m L o
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Image f‘onccpt title
lmase subject

MIEn description
of image concept

Criticat attribute

Category - ,‘:

o

Formal - ‘ ) ‘ : e
s |
Depth 4%, : : .

-
’ Mountains and river

. . ¥

¥ ‘Asspuce in. Wthh the arva relationship énd hnear pcnpcam of

Ws indicates dM.mu: to the l{anhcst ’onll e

‘ .

Relative arca rclauumhnp of mosntains ihd‘ﬂvct

Formal
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e |mac¢ suhjeu . Chak o ' o )
Wnltcn'dc&-nptmn ‘A funcﬁnnal oonslrmuen of four, Bars in a vertical J’!ﬂ&&_i!'_‘___;.
: Cimage ¢ X LRV Tl surTace m‘:ﬂlonmnlul position’
' U Critical-yttribute ‘:',, The conslnuuon of cknwms ol' which are Joioed some of
‘ . - 7 whichare not ' : . .
k‘ \ Category . '-_~ ' 'le ’ .

L4
R

-
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Image suhjcct P.uﬁbf a hmldmL N

o .

Wnncn description *An .arr.nlylm-m of shapes shownm @ sohd wn'e dlmcnslonal
of nn.qn cunu-pt : extirior mdu.um;, ene losod space’

.. 4W'afmhmc * + Theangle of lhé buikding. showing three dimensions te enclose space. - |

4
Iﬁuw ;onupom'k > Endosmg structure -

. . ot . ~
. . 'Y . N .

.. Camgory © L. . Formal
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e condept title
Image swbject

Written description
of imape .«'mcm ..

N [ ]

Image concept itk

Image subject

‘Some of the internal chements ane inlcl.ruplcd by.the

. .
B T

X n@m"‘:?;‘vii“" ﬂ“* g Wt '#?

[ . P I

.

‘AR grrangcinent of shapes showing a three dimensbonal external
sructune through which juterior clenwents of a diffesent hature.

can be seen’ -

&amc.

B P I e
T e T ) . . R
@ .
102 . J
- o *
Geometric stniciure . : ) .

Hexagon made up of 61 smartivs
] * . -

-

“Wrtlen doseription™ -

of imagd copeept

Critical attribute

Culcgufy

Image concept title
[} .
Imuage subjedt

Written desaription
of image toncept

Cnuical atinbute

Category

‘An arrangement of almost identical clements which together form
an abstract shape” ’ .
Position and color of eleronts .
) .- . » . '\
. Formal’ \ <
10b

Geonwetric structure

Hexagon made up of ol strartics, with 58 smartics around. the Oulsade.

o . .
AN grrangement of almost identical elements which together form
an abstract shape’

. Position and color of the clements.,

Foimal .
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. lmage concept jith . . ' E ; )
Euch of 10 image concuept titley s derived from a passage o
(see page 46) : e C

. st . o
Image subject * B ] .
Each imuge concept is epresented by a’ wahct inan
image.+ Since the test is concemed with co hemionend not
penonal preferency, it i important that the j age. concept js
rocoprizcd (rom the image. Thy subject in the imape must  * 0
vorrespand with the image concept 5Gt it s not the imy °

et B G Y SR SR

]

>
Written dexcription of image doncept o - .
The written description of the.image concept describes the ‘
configuration of 1l clements of the image conovpt. The writfen ,
description refers to what the image structurally represents, not
the subject of the image. !

6 (4]

Critical attribute : — e T T T
The critical attribute of the essential configdration of visual :
clements is the attribute without which the image concept might
not be revognized. . . .

Catcgory
Each imuge concept may be described in terms of onc of three .
concept equivalence categories, i.e., affective, functional and formal
categorics. ¢ -

Fl
This catcporization » derned from ‘A Study of Thinking' by
J. S Brunve,in which ' . oweribes three categopes for classify ing
concepts tsee page 4 aentty and cquivalenee clisses depend
upon the acceptance of atiributes of objects as being cntical
Whilst this categonzation is not directly relevant 1o the test, it o
provides 4 bumis for prouping the ..'um’cplt).s in order to simplify the
explanations of their function.

.
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L The ﬁnl test was to dl\co\cr preferences for. mod
' wmnmnm. T\Mﬁﬂyrﬁvc unmmuy«ltwl M-u(
‘sibjects and 9 female sub;cus) were used. AR the sub)t.cts were

Prctesliﬁipto&déées"ahd. results. S 30
’ L e
. o :

Three pretests were carried out for this thesis (see p;ige" )

u

of

gi@®n an open picsentation of fuur__scls of images displayedin R

groups on 4 wall. The image concepts chosen were: 1. *An’ Jot '

a»rru-n;_wnwm of vlements’, 4. "Bepth’. 6. "Open structure’, il
7. *Enclosing structure”. Out of cach group. the subjects wefe Q '

dsh d to select the image or imuge >N thut best represepted the
concept, and put the seven modn rtheir ord\.,r of preference.
They were also askea to yu & Feason fo; their fiest choice’

.
-

Overall, the mole suhjccls p,l;ugcd' the modes of representation in

the following order.af pretegence. . )
p
< o ) . ‘.
1. - Full color phivtographs . ] .
2. Black und white photorraphs : -
3. Black and wlite tint images 3
4. Two color tint images ’ *
S, Two color line images - » : ’
, : P )
“The female subjects placed the modes of representation in the .
foliowing order of preference. ,
< . /. B » ]
Full color photographs s T ~ .
Black and white photogr. |ph> v
- * -

. Two color it bmages
Bluck und white tmt images
Black and white line images
Two cotor line images

RN o A

Color photosiaphs were of g higher quahity than the illustrations -
and drawiny that wore presented at this stage e this test. Some,
of the subjects chiose o mode they T any way: tor adl concepts,
despite the quality of the indmmidual dlustranon. )

o .
ANt subiects found this i hard test. since when presented with
severm versiRIes o the «adnmee mmase coneepl. they really did not know
which they uidoenstood 1o be the best and theretore ¢ hose the one
they preferrea. ‘
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e “Reasons for preferences of modes of representation R 3
» '\‘-- | . - o a 0 o _. . B s ' L . . ~ ".;'.‘!.'..-f..i‘

. . . 3 4‘_ . ’ . o . " . via g » ) . . .“ . »' :‘.
¥ . ' A . . '_ . R B ’ R (3 ) . .‘ R L
Ma.,:." C L o . &
Amngemem ofelemems . e — . L

Ongmal wn tcﬂ.\ bc;t de _ mL ;qbnap ca.ub pcru‘t
&ko‘ P S mxm& elerifies e invage..

- Bhick and white h‘qlmﬁl 3 of tones
. . . S e ,
photograph : oo P
N . » . > . {,
Two codor linde ' Shows simplicity in grouping similar forms
Black line g Clarifies relationships and information .
0 N <
4
Dep'th
Full color photograph Shadrm s erthance depih aml spatial rctutionships, pmdm cs stmn"
’ ‘ lincar pc rapee tive
Black and white - Depth cues are cyncentrated by the tane aml prm ide a realtsm
photograph representution
Black hne Clurifics perspective and spatial relationships, cnlarges space .
Tone drawing * . Shows both pérspective and a measure of reality s
4 ) i e .
° .

6 N
Open structure ’

Full- color photograph Clearly represents tiree dimensions, opens Ilu‘ structure, s‘haus
space and hachgrogmed

Black and winte Shenvy chan oo eronond, spresses openness. clarifies struceure, shows
-photograph all that Is necesser :
Black und white Shones struc ture withowut mu'rh ring hae &r'rnmul sets structure
tint image wopace with no horizon dine™ *
- ) . ’ : -
Fwo colordine Backzround enthuances white color
°

»

Black hne image Clirtfies strucrurc, sers object in space

Tone drawiny Dejnes space and ground. dlustrares dimeusions and textures



photoy.lph

Two ‘cqlor’li‘nt o

Twe color line

°Black hae

‘thk and whnw .

’

nm'c dlmcminnal slrumre ck'arly slmwu impn’ssion of meigm

textire dcﬁm'c space” * - g. ) o
Showc strigture, assms dcf nmg arraugrrm'm ) ‘4-“,_ -  ..‘ .
. : R
° N T . .
Am'h' of lmy‘lmg ﬂcarh' shdwn T e e
- - . - . . -
I-Ialmt « Ivurc.sl repre \hmuhm S . T .
. . ) . . . )
. r.d "
| SN -
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Wﬂhon \m'c choacn correctly on the - G
follomngnnmh& of'occm e T

C L Fulloobrpholo;nph
ST Color tintithages
: : . Tone drawmgs R
R : Black and white halr ionc
D o Black line 5
' ‘Two color l.mc :
_’Black and \vhil'c tinl

PR »

Th:s was in caucr !ut th.m the fim ws:u some of the dcscﬁpu? R ot
: ¢ o

wwagag}
44

were confuscd: This may have been to the des«.rlpuons
< of the image L‘Oncepl mmcr than the mod:

.o
8.

. ' 3. The third tcsrw.ns to discover comprchensvon of mode; of R
".representation. Ten umvcrsﬂydcvcl stu te givcn anopen T .

. vsentution of 35 images together. Thy ¢ asked: fo examinc

. each image separately and record on the ¢ sheet how well

“each image was by five Ppossible desctiptionis. They

e . o were.asked to givd A cach dcscnpubn for Lvery image. ‘
. . . By adding all the sut‘a,l e {her for cach ‘mode, the, foﬂowpg o .
y : -. Scores were produced: . - N
:, . o ° . ) A . T R 9 '. »} ‘. B ) .
. - Full color photo: r.nph T s T
o Black and white phomgraph 203 .
Black and white tintimages 199~ - _ ..
. Black line images 187 ; : _ " -~
Two color tint Mges i ° s ° ¥
“Tone drawings” . 151 '
© . . *
This s not an c.nsv test. although it is used in a larger .
. g versionfin the final test ol-the serics. The fact that the images were
o presentged in g random wqucnec made it difficult to judge how well

‘nted o coneept. smu: the subjects wanted to .
C()lllpdh.‘ the ver 10ns against cach other rather than against the «
written descriptjon. ’ ‘
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-Scoring -

Vdmbkw

.- Subjects

(‘onsums -

o . fo:mhnwdcofvnualwtm-wmatm The.maode, th,ﬂmcs

i % .;»,.usual, representation. Seven modes of visual. mpmsenmwh‘df

Wmaskadmswﬂm:wwf o
.each image and nk order thaif apprepria
seonom of 7_for cach. They are nskuuo :
mrwmpletely m.mpmpnate
it * wandom preseulation
A ;- : 1. ”l’ht lcst &oes

lseepage

,*"f

Scom‘g ucopducted on !be basis uTaddmgro;et

- the highest scure miay be understood 1d iuve beew Fecoghtzed

Focoghteed host -
cn'ay rEpreseatativd of the unascco-cmwdmrmatm
-;.:cmm in terms of pvefeuncc and conprcheudon,,ff-- Fs :

A mlmmum of 38 sub,h.cts wo\ald. bcnqtqred .m‘thﬁ'cue Wy '
e '_ld form a nmdom mnpleofstudcms/shﬂotnm_w

) tlch image conccpl aswmut out in sevcn deﬁl\rd Mad

- aconcept form one set oflmag\.s (\e: pJL.c 20 1 e : S

-
. &
- ~ : .
.« .. s
. A - . .

T .- . - .
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M setisom Fmﬁimﬂl&
o unceitainty. In iformation e
N a‘tobcselcctedfzq_dlamof,

IR

| : samplcsm“c f':/.,‘. -

A' lnformatmn R ‘lnlormalmn or. m'm\ of knoyvk‘ﬂgr ﬁn bo.'descnbcd in Cerms
S .. of what is new in sl ite Y in rwhuwtopmmm X This

‘ _ inyolves the transmision of uuoqmtmfrom omé'sampke - .+ .
) : . spacc :q molhcr. Th.: amoaol by vdu:h mwenaimy about'y - ‘, SR
i N . .‘ ~ .."v "‘"’1 ' .w
., " ‘: , i ~ - ' : B " - : - .




) o y modes of communmicat conmmwmmmm s
I R S Rcdundwt‘yw Tors 1o the fags: that certain symbols in some
N q:omextx&“;ny titth new inforws we. speak, omr.
: BRI T I full ofn-dundemues, We use mow mwlﬁ
o . absotutely nhcsmy If anguage wnumm'_g
. PR . however, we wouluceed o pereeive every sound acursfely. . .
s ' Auhough reduirdanc® slows. dows the process of tmtmg L
_ S - information; it reduces the M‘y of error i perception. -
Lo Y L . In this thesis, wdund.mcy refers to any of the vissial amibutc.s Co
L e © o that mayhe swnn’luum 10 the undcnlamlmg of the imaa. u.mcept

L . . . P i } o«
o . . . . ] N L o . '




R lnlellectw acnvuy begms wlth"phyw mmﬁe
Y SR emmumt.‘mcsewﬁomhdnm hcorhomed imoam.l

smmze Smc’m thal corre ' w

.,w, !ﬁ f ° hrdmmm and cxlrapolatfm ey
Towon;!o ﬂn‘«w o{ lnsmuuo. » mo"(” Uf lhc wnﬂd
[ %]

Aecordmg to Bnmcr. individughs pOsm.ss three panllel systcms for
; Proccsuna lnfmmmom wlmh .mf mum'. wonlc and symbobc. , L

) )
@, ) . -
g o Vl.mal mpn'scmalum s xowrned by ptrcc[mml prindplcs o R
e and depends upon visual or other sensory orgehisation, n : o
" growth..some form of image oF schema formation comes . : n
- automatically. How the nervous sysiem converts a sequence
I of responses isnto an isage or sdu-ma is slmph' not undcrsmud
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‘D_cﬁhing a,ﬁf‘i()ulq

Critical attribute

o

.".'(;o.eemm modaormbm of déaling. \vlthsemy ﬁ.’.

mmt dmwmdmaumﬁmhm lm)edcd
‘nmm .Owe jparns concepts. by: llaem
afrxm smwm fmennl m«&mm smnulf

" M‘pamumcnmnmmw Micilht
nstan: :-t'oneqmmabkmmommmw

' 'Wbﬂthz(wer&&hvhmmmw mm
}MMM%M&&MWW“P*O&
' mmﬁcau-blemalm otm&mm

mwepormmmmsnfwmm ot oWt and respondsto.
Ioéuemi&‘ o 'sdnscﬂnﬁmbbrdiﬂcmut&mewiwm K
' e ;wmmnemsmhmwbmdtothcm
N temsdthmeﬁsmb«dﬁp mﬂm&h&eums Tl

‘)’ Wﬂmf) ing and « alegun:mg as fqm _
lllffc'mn cvents, thé organism reduces tie cthy uf L
its environment. This in volves the use of dtmmmmn’s

in thuh gmupmgt can be rnadc. mencrl .

o

. A deﬁmng .mnbuu- is an inherent d\amctcnshc or discﬂminabk
fgature of an cvent. o . . -
A \nu\.al attribute b an inherent charac lc.rmn, or dnscnmuuble
feature o an event whose absenee alters the likelihood of an _ - "v . -
hl being x.nugorwd in u certain way, - '
.‘ ‘ ) . . ,. ‘ °

)



Ihcmm tlucchroqd classes of . cquiinlapcc
A : ruished: by the kind of defining sosponse
. T lmrol\ml ‘I‘hey may be caled affeitive. functionaband formal
S : cateparics. They provisle a basis for grouping concepts, in osder ©
: - to umphfy thc. cxpl-mauom of their ﬁmcuou.

N Categonzatmn at the pcrccpmal level Consists of thc pmccsso(
G identification or the-act of referring a stimulus ilput. because
o : ~of its definirg attributesto a certain class. At the perceptual <
fevel, the relevant atigjbutes are. 1mmcdulely ngcn by which we Judg.c
'the categorial, idcmtty of an object.

L ) .
I -

. ': . ] . .. - . ’;_,;




It writedy: ny lhreub
muﬁotpempcmhunmét \
ca"‘nckhofﬁum Mﬁ_ﬂh
pcmiwdoojccts.

r ]'hey parhcul;dy stxcswy lhc tuukncy for thc bmn mmp .t
o e h&oﬂmp\ﬂn{h te. ,_
Peweption may now be tlumgh! of s an active bmkhng and
test Mypothews which are tied 10 motivational - .
: which change 1o some extent tiroughodt life.

. Pereeptuat hypotitses sometimey differ from our most, -

N : firmly heki inteHectual bokiehs and' are non adapiive. .However the ~
ability to n-eogmsc objects whnch direct behaviour are 4s important '
o the survival of 4 ceeatune us IS 1S structure. Slmclure dexclopes .
e by naturat seletion and the same can. lg 10 be true for
® perceptual @echanisms, although pe s much more .
ﬂexnblemd aﬂapmc than body stru i T .

ln the evolution of life. senses first monitored physical conditions. .
Touch,ustc and temperature senses developed before specialized
eycs. In ‘New Theory of Vmon L { 1709) Berkele) Mu.hul the

’ v conclusion that alt our knpwkdg.g ok space and sohdny must be -
acquired through the enactive .xnsc of touch and movement.
Philosophers and ps\uholovhh lroq\ Be rkcl\:v s time on' . -
. have comnmcd 10 stgess the importance of touch for our '
confidence-in a solid Prmanent world. ~ - !

Touch is limited. It encounters only objects in pli) sical contact -
o with the orgihisin. It is not 3 spatial sense. The Visual sensé,
a . first developed as a re SPONWTIo moving shadows on'the surface
of the skjn and by lter uolunon.u) claborations the mechanisms
for responding 10 hmn size, and golour aruse. .

s : . .
Well developed v i\u.ll SVStEms My give w.mung by Ioulmg _
distanf obicets. Brans deve loned inteerally with senses capable -
of providing advance lnlorm.lmm The eye itself is not only

4 ense organ but a projection i the brain.

- .
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- o Tbc pervcptual Wnttﬁggﬁmotohhcn involves' knowlcdgy of
Lo o s derived Yhom. previous exgaslence. uuscxpetuncch»ol

LT 'MIQMMWNV‘ m
YL SR 2. ' ' R ' “ ;n : - °

L L, Givcn lho sknnh-mt em..-s tothe natmﬁmms.w idemify them
Co . f = S nnhomwhncmnnglomihiﬁtﬂ wm“but to.

. ) B . N 7 ; ‘

. S bunl porcrpﬂon in rhc mm ghhtmcx cppmprmelv :m
: g"\, ORI Q- non-visual ai well as divecily Yo Histal Jeatures of vhfects .

: T Tl | vecwrs in ereatunes Jur removed from man down the

e i @ evoluttovéry scale. This séems to imply that some kid of
Grpoty. R . . Internal map is built up Juring learning aml used for
The Maiethisong " e . guiding b(‘hdl iour { bn'goﬂ )

P e R

« o . L h

_ ﬂ’n t'n'i»g is the having or achieving knowledge about the
< Oen. ), c, .waorld. Pereeption involves the gnalvsis and syuthesis within
© o Ire somes consikyed . lln' néMrous system of wformafmn (mgmalmg in external
a5 Posccragaial Sy s1cvm erenis ((, ,[,“,” )

. - ’

- Peuepmm is not dch rmmcd \lmply by the stfmulm patterns,
rather it 18 the dynamic scarching for the bestinterpretation :
of thx available data, according tu stored representations in b
mcmory o ¢
The data is nmm\dml; scnsor) information and stored knowlcdl.g
of other ch.uadc ristics of oh_m‘d\. ,

el . :
In our pcn.cptmm we are Wc scarch the world for
. ihlng\ Whl\h might concern ud dlﬁcdy& ) ..

o
h’r( eption involves g umlm.mmly, active process of scauning,
Sexating. con ua( R seenes from parts of scenes. inte rpreting, .
. » remembc rum h( mav Su[l[u“( that /u’ruptlun involy (’S
Grepory . RUI . B betting on the most probabte interpresazion of sensory ddta-
Fyeand Breim, : breerms of the world of nh/( ch. :

pio ’ (Gregory) .
. Wstored mformatiqn is used. bebaviour can continue in the
temporary absence-oftrelevant inforination. An cftective
- SCINE SYSISAT UseS CUTTENT sehsory intormation 1o seloct
stored hiypotheses, representing important features of the

: external world ot obyects, .‘-
N . o
o .
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: Wa cluw that it is uncconomical 1o store an mdep»ndsm .

\ S modal of cach object, but better to store typigal characteristhy  *
of objects and to wse current sensory information lb ajust
the selecicd mode! to Fit nw prevailing smmiun :

o . | tyal Mwlwmt apd conoept (ommion P e— with
O o , g fvents in terms of hc'hcr ordur sots of festures.
. i T S '.‘ - RS a ¥, Tk, »*w“m K ‘Lw“’ by "‘ Ry *'V;ﬁ‘ >
- . e okt Dask- TS IR v be SO oomY W'@
* ve . apEmory is that wirless detail is placed kito a.:m«‘htnl pcm'm

o v _ 8 is ropidiy forgorten. Detailed moteriad is conserved in
Brismer, J.8. memory by rlu' tese of simplificd wav; 0! n’mu'nling ([N
4 Shdy of Phankine : . (Bruner) 4 4 :
p 3 (] - : . » . A -

7 [ ]
Sinee our capacity to remember to some extent defermines
our intellivence. it is important that information is organjsed
. to mike the most efficient use ot the memory available tous.
We cannot think simulty; oty about every thing we
kgow. Our memornies may then be himited by the number of
gmhulu represemtations we must kearn., rathe th.m e
amount ation that symbaols re Ncw(] Ly

. p '
§ The va ‘mngc in communication has&\\'n indicated *
‘ by Ral i Habor
[ - i}

Prion is concerned with re membering hal we
have secn as with the act of secing itself. The capaci 1e”
4 of memory for pictures may be unlinite d. n’(ogmrlml' ,g." .
iy hased uUpoir sonie 1ype of representation in memory .
that is mairained without lahels, words or names. Ve

. - . » oy - PR
What we have seen may \lll]\ll';!h‘ r;-y..*e \'Hs‘s.lwdy xpn . .

. - impulses produced by other senses. 1t 770%able that "‘ -

v

Haber, RN
How we remomber wing:
W Moo

¢ ;"

- v [ ]
p 24 3 -

SFCeiving involve N emorny that is oot representationat "7 c e
. ]

but schenurtic! I)ur.n-' aseries of- tivatons, aschems of an
imade is yy nthesiged using mlurm thon from caeh sucee \\“
e fixation to add detinl or ¢ \luuLllu construction.

o

o \I!hnu A the pemuon xmuluu in \Nul \\nlh\sn cannot T
consint sunply of stordd retinal im 1es. reeent L\penm\m\
mdicate that ~storaee of this kind does exast under certain
crrcumstanoees. Alter 4 MOementary cxposerg 1o i imaze,

o the Viewer proseros aregyage of ll e input pattem for a fbu!l‘)

.

-
o a secona. . \” .0
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The Visual Image . :
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Sizns In visual representation. signs stanid lf\or objects of the ', - Y
. - visible world! Siens sire teygnators. They refer to somevhing . .

: ‘without reflecting any  offits visual chatacteristics. AR o

\"\Sign\ are ysed tor rasons other than bor(rayal._' SO lh’q.l‘ withoug . -

IR - Having any giecific references, they maintain 4 functional gencrdity. - ™

SR Shars magw retertn }yré§¢:i1i~r.\*'b«."ri¢-'rlcié, but Mei '

o T sigfificange relades T Juniere heluviodr, The sigit

Aoncunre I 1 0 ‘ i has anticipating ralve, niaking it possible tosget whead
W N R L T I C '_: uf('l't’"l.\. ; ,—" ; L , - g )

.08 T ' '(Aruhgu'rvnl N : i

o . Y O t" ' . *

A

, ‘S_'igns-‘hu\'g no messaze contegt and must bBe in&'f#rcu'd. The o, :»
. ﬁgnil'imqé@'\uf @ sien wehios on the contest in which 11 i c\pcmed
or keagped. . o '
In gumlnm‘c;’liun. i’nwning > whut connects the sign \\‘it”h 1"s
Loy Lo reterent. Meani, can l)c"idn‘lu'vl'ic\! I terins of the response of )
*behastour ot the mtempreiet « The hehiaviour ovoked hy a sigR s not i

<y <D general wentical with the behaviour that would have been evokedsby
. s referent. "L . RN , ’
) * T : <
. LY . . . | , .o . ‘. )
Symbalk Sy mbol hune evolved out of SENS Or designators and operate to
v w

. .

increase the i‘ll"iucng_\ of sitnathing.
Sy mbol may-be tsed 1o extend our perceptual models of the

<L world 1o cover cases bevondd the ranpe of direct experience.
2o E . ' . e . s .
: 1 M
¥ (+Y . . . - . . b
© The symbolic imgee represents ideas by meams of arclationship.
assoCition. conyenRtion or swmblanee. The meaning of a symbol -
iy establisriea tUnous, s arecd uponfuse within a%roup. Sy mbok ,
g N . . . P .
beconme meainngiul whicn the pereencer projects preanings into them < .
. RN N S ". : . : . , .
dnm \:nds A r\v mgh X .
. . N ‘ LI '
T . Mostimput processad by the SCINOPYE SARTCI CUR SOV s g g
‘ 'symlml. n \\uﬂn-l_x; tunction ol proporly Presented. . N /
- s . .
. . S¥mbol necd not hive the shupe ot the subgect to which they
. _ refer but thore wie conviamts in the o oluton ot sy mbolic A

s epresefrtation wach contine their sructure within certain I

P y of recoyrnition ?~ R :
of . - A b - L.
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Iconic reprosentation

N

Abstract represantation

'.w-

lf nrg..l nisths may mampul.nc 3% m bols rather th.m sugm
opcr.afmm have not to by .utcd out, lhey can be learned.

An umn‘; rcprcu:m.nmn nd tonvcmlonal smmk* tcprmm.mon
whose reference to an onginal i OF saeems famm.zr ’

OVeRif llw vicewers has never seen it before, Jcomnic rcprcwnt.ﬂmns
- are associated withea aub)m.t lhrou;h undmn-mdm. w}mh my
bc ﬂemred fumi W AT s ‘ "

.

ln this thesis, an .nh\tr.u.l un.n-.u IS u mh/(em c,onﬁs_;ium',tian
of intrinsic or c\\u ntialvisual vlements R
Abstraction iy m.nnl\ ined to mean l.w rulm.llon of information

to essential ck fining attributes.

-~ -

H a viewer does not have to be viven wll the attribotes of a
referent in order to unde rstand it it may be unnecessary to gnc
them alloa danger of low’ Dde ity miay be vagueness or
mmspumul\ Skiliul abstraction may clarty an .xmpunl of
infor manyn anad by onl recessive information.

A werms of information llu ory.a simplificd or sclective code
may chiminate poise signals which are inappropriate for the
recogmition of lmporl.ml intormation.

In p;ruplml) selective cinphasis may cl.mlv the perception
of 4 picce of mformation. Gestaht p\)kh()i()"\ indicated that
pcruptmn may be tngyered through nuumplclc visual )
_patters. This js termed sehematic perce ptio. which js built
up from ck-m‘ nl\xl \lrudural features of ol\)c;h '

-
.




-

bmage concept 3 -

- Image coneept 4

32

“':"‘Ttn image ééﬁ!it‘l»ls W'l i l-hh lhs‘sﬁ afe """' (’°“' ‘h“ W& :.ij

‘-..‘x,_-'.““_ : :'_""‘

“-mdc el o

passages W from-"A.V gl Symtax . partof the. t ,
mka%c. e comoe by g

’ ‘ hrmagb dtn-cl pega'p Nan of
then] und shrough ndisect peresption usivg
agivin by sig; Ihe visual inyize i, avad as
Enovledge afthé workl. m meaning o[
PO 4 vfxﬂtﬁc redj.q .

In rcrbal lmgmgf lhc'.slmam‘c of Iht* senu'mv ﬂtc o
rt’lalmﬂﬂnp’oﬁlhc words, will befp dcu'rmmc its; o}ﬁu‘m'em\
as a conmunication. n n:mnlcnng'tmcc\ as liswtl Ca st

. ollwr than mb((' of perecptual, organi*arton

. 711( (‘ c.uall s¢ flqal of psychaology mp‘ pnman?l conccrm'd :

" single umlulm biet rather puticens.of stimpli, cqch cww\ung

commtitic almn Ilu'rc are mg t-q;m'dem .smn'mml hd".\.

"'u
*

with ayrects uj nrgam..quuu Wil witictr thejcnn (,eszull is -
practically synanymous. A nr(lmg 10 the theudﬂ of Gesrdll '
psychology, llw Sundamental unit of perceprtion os m;l q

g

ofa mlh eHon a] clements in y pdnlt yla‘;»anwtgam’m

Perception i based oni the 10tal cwmgurmn of the ou rside-

‘workd as itis interpreted [n’ the md; lyduy[ It is therefore |

"dcln'ndenr uprm the ¢ 'lwnc.fm us well as their contextsthat .

u,hlhnr relammslup v onc mamcr within llu' mual‘]u'ld

-~ 1
. . . - ‘. L . .
, (omp.mson'of sigd - ) o 3 T R
. . S N* .. Lo '
. Our murpn’tanuqx of the size of- malerial eb}e( ] dcm‘ndf Ca,
* .
upn the m:mm of xlu' contexr in which. ﬂuw are percelved”™° . ™
b et e
\Io\cmfnl v o - R

ad [y f
pod .
Our interpre lauuﬂ of lh( maovement n/“maienql oblcc?s

depends uppwc m.-f{m of he context in ulm h they are

fcrmn;"“' s N
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. N L~
) .
s ; ) . ' o~
‘.;— e
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" Qur irenpveiatian'of e ebib a gince

ongmwmnnwpohthumm '&cm,
m.rmpemwj

afgaic mmambg }rmmb-pmmwc
Pﬂﬁif(’h\ﬁlbin tRe squdre it may' be foind that at certain
focdrions is appedrs stable, in drnamlt eqmlibrlmn with the -
_ Square. andar Gther Iorat ions it erpmrm prlls’ ig definire .

¢h’~cnons =or its posmon may be um-kdr ind wawrlng. eg

Lt T o "-&’: :

Wherrwr P elc-mcgl ! Iomled ln The wsud \ it will be <.

aj]‘ected b) the- sn'uﬂmul force: c.xmlug, iny ﬁc’ld.

_ ¥, thesé ] ‘cxiu.ﬁremr)mmm erery . o, "
m*md'areas’ C C.Hht‘obxm themselves. Visual -

fafmﬂctas the. physicise’s rectoss, fm they bare u point ¢_Sf,
m& utnmuuynndcw . W{o&owﬂw

As wuh p!mkalfwm thctmpe«bnm damby s .
the size. weight, mass or relatve position, ef., #Mﬂtakmvms o f g‘
Tuncerned, awd lﬁm. can bc lmlmrﬂl bul MW o

manm'f ARE

Pery cgmal ﬁm‘& m«- the smn'mn MN mubl?s us to see . ‘
objccis ing. gm-tﬁfof viswal sthoelt.” 11 is thg mmm mmugh
wlurh \ﬂ,*att uble 1o mlcgmlf xlunuh~ o o
N v . S .
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Order of preference ¢ .
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Choice 1 o 0 & v ’
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s térn ‘of. nrganuaﬂon which i3 not oncjoud or
’L‘ muﬂe m"abd‘!r 131 mm. IR . »
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" Order of putinnco: SR, S (U
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-~ , . . IR S L _
Choice 1 - ' ’ s et e T
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