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The Visual Environment of Industry . ( ARCH77 ) p348 
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(G4) Reinstated industrial wasteland and quarry. (LOVE79) p264. 
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( G6 ) The linear incision of pipeline corridors across the landscape. 
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(G7 ) Electricity pylons - high visual attention especially when seen 
against the sky. 
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A PROPOSED 2·5 MEGAWATT AEROGENERATOR 

(G9 ) Wind turbine generator. (WATT79 ) . 
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8 parlicular 
Complete concrete 

I analysis t---Gtc, 

decision ai:d 
comn;:.rnication 

(G12) Markus/Maver model of the design process. (MARK72) p22. 
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Assimilation General Study Development Communication 

(G13) 

1 ~ 2 3 ~ -

l t I t I I 

Phase I assimilation 
The accumulation and ordering of general information and 

information specifically related to the problem in hand. 

Phase 2 general study 
The investigation of the nature of the prohlem. 
The investigation of possible solutions or means of solution. 

Phase 3 development 
The development and refinement of one or more of the tentative 

solutions isolated during phase 2. 

Phase 4 communication 
The communication of one or more solutions to people inside or 

outside the design team. 

4 

RIBA model of the design process. (LAWSSO) p24 (ROYA80) p346. 
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Outline plan of work 

Stao• PurpoH of work And 
Oeci, iona to be •••'-h•d 

A. lnceptio11 To pr,out oenen1I outline of 
rtqu iremenls and pi.in tulutt 
action. 

a. Fea1ibll1ty To provide the cllent with i.l'\ 

appreisal and recommll!noalion 
In order that ht may ~r.tsrm,ne 
lh• lorm In which !he p (OjfCI is 
to procHd, e-nsurino ll'lat it i , 
fusible, functionally, tccnn1c~lly 
and tinane1ally. 

C. Outline To determin• general approac~ 
Proposals to layou t. de,ion and construction 

In ordf:r to obtain a uthor •taU Ya 
approYal of thl clie n t on the 
outline proposals and acc!lm~ 
panrlno report. 

o . Sch•m• To complete the brief and decide 
Desion on particular p,ooosals, 

lnclud ino pl3nninQ arranoem~nt 
tt,pearance. cons u uc:ional 
methoc, outline spec1fic.ltion, 
and cost. and to obtain all 
approv~a. 

8tlt( 1hou/d not be modified •fttt this point. 

r. Detail 
Ouiyn 

To cbtain flnal dcci1ion on eyCry 
matter rtlaltd to duicn. 
1pocil lcetion, co nattuctlon and 
coat 

Taakl tc:. b• done 

Set up cllei,t o r0ar.l.sat1o n for 
britllno . COn'.\idtr requ irements, 
1ppoint archltwc:.. 

Carry out stuGln of usu 
requuements, s i te cond1tlon1. 
planning, oes1gn. and cost. otc., 
as nectuary to r.a.ch dec,si!ln•. 

Oeveloi, the brie f fur1har. c~rry 
out studie s on user reauirt:ments, 
technu:aJ i,robh:rns, pl.ll'\Jtlno, 
du iQn and costs. as necHsary 
to ruch dec.is1o n1 . 

final development of the briof, full 
dn ron of th e pr01~ct b·1 erct:uecr, 
preli minary das1,;:, by en'J1ne'!?n, 
preoau!t11on o! c ost oian and full 
e1p1.an.a10ry rotoort, Subm1,sron 
o( propoula for .all •?oroult. 

Full du ion or every i:,art •nd 
comoone nt of the 0u1tdino by 
co li .lboration of all tonccrnQd. 
Complete coat c,'leek1no of 
deaian1. 

PeQple_ dhectl:, 
Involved 

AU cll•nt jnternta. 
a,chitect. 

Clients' ,,epre .. ntativ11. 
arcnite,cts. enoineers, and 

. OS ncccrdlnQ ID ~•lure ol 
proje,cL 

All clltnt lnteruls, architects. 
enoin«irs, QS and speciollst1 
as required. 

All clieont lntuots, .archiltt.ts, 
e ni;i neers, OS and sprcia!i1ts 
and ,eU -s caiutory ,end 01ner 
•oprovino· au1horiti11. 

Architeco, OS, er,olne.rs and 
soec1allsu, ccn:ri.ct.:,r (If 
-1p"oln:, e1) . 

Anr furihet ch,ngrln /oc•tlon , sin, s,~•IM, o, cost aft,r this time will nsull in •borllv• wotk, 

,. Production 
ln1onnatlon 

G. Blflt of 
Quantltiu 

H. Tend•r 
Action 

J. Protect 
l'lanninq 

K. Operations 
on Sit• 

M. Fud-B1ck 

(G14) 

To prtoue or1>dui:tlo :i lnlorma• 
t!on an<1 nu.h.e final 01 t.l11td 
d~i11on1 to cam out work. 

To cir•oara end comolel t all 
information and arran ocments 
tor obtaining tender. 

Action u rtcommended in NJCC 
Code of ProcMurt for Sing!• St•at 
Scltcti'tt TtncJerinq 1977.• 

To enab le the con tr actor to 
prooran,me the wor~ 1n accord­
,1,nca with contratt con01t,on s; 
briel site 1ns0ec:orace : anc:: ma11e, 
arr1.nQ ements to co,nmence work 
ons,te. 

To lol!owo1,1.n s U'11ouQh to 
oractica l comolet1on ol the 
b1..11ld inQ. 

Te ht"l nd O'l'er u,. DuiidinQ 10 thit 
client lo, occupa;,o n. remeat any 
delecls, se!lle the 1ln.11 account 
o1nd co mole1• ,11\ won, ,n 
,11ccordanc• 'l'll1lh the contract. 

To analyst lh• manaaement. 
consltuc t,on ano pedorm,1,nce 
ot the pro1ec1 

Preoaratlon of final crod:Jc1io:1 
lnlormat10n ,.e. dta,,... 1nQs, 
acheoulu and soec aflcations, 

Prepuat lo n ol Bins of Quantitiu 
and lender docurnenls. 

Action as recommended in NJCC 
Code of Proct!dU(t for Sm,;lt Stage 
s, .-ectii-• Tenqu ing 1917_• 

Action in accordanc e with The 
A-fan•oemefll of Su,idmg 
Contr.KtJ• anel 01,1gram 9. 

Action in etcortlanc e with The 
M1,,1oemento( Bu1lcm:J 
COl'llraccs• and Oio1gr,1m 10. 

.&.c.tion 1n 11ccord.tnce w,t h The 
Ma111oement ol Bu,,a,ng 
Cont,.cu• Jnd 0 1aQro1m 11. 

Anaty,,, o! jo!, f f'COf CIS. 

tns0ec1 1onsorcom01,11t0 buildino. 
,1uo1u ot build in g 1n un. 

RISA outline plan of work. 
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A.rchitet ls, tnQ!n.,e,ers .:.nd 
10t:c1al i11s, contract<,r (If 
•POOmted). 

Architects. QS, contraccor(lf 
appointed). 

Architect s, OS. 
tno,n•er,, conu,ctcr, 
client. 

Cor;tr,ctor, 
1uo-con1r .. t1ors, 

Archilects, eno1nur1, 
con1rac1ors, s uo­
con1ractor s , QS, client. 

Architects , c:ng in••'"• 
cont1•C1or. OS, client. 

.Arch itect •n;,neen, QS 
CO/\tt&CIOt. Cl1anl 

(ROYABO) p351. 

Usual 
Terminolt1gi, 

a,1.nnv 

Sketch 
Plan, 

Work ln~ 
Ora.wino• 

Slt• . 
Operatlans 
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March's PDI model of the design process. (MARC76) p20 
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generator conjecture analysis 

,( G16) 
I 

Darke's partial map of the design process (LAWSBO) p34. 
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The importance of design decisions and quality of vis ual 
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( G18) The design activity m·ode l (MAVE 75). 
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problem definition 

1 

-- p 1,1u~ 
l...r ?;, 

Divergence: 
i) the objectives are unstable 

and tentative. 
ii) the problem boundary is 

unstable and undefined. 
iii) evaluation is deferred till 

the convergence phase. 
iv) constant revision of client 

brief and objectives. 

1/, 
~ 
~ :% 

~ . ➔ ----~ 
Transformation: 

i) the imposition of a pattern 
on the divergent search in 
order to permit convergence 
to a single design solution. 

ii) objectives,brief and problem 
boundaries fixed; constraints 
and variables recognised; 
judgements made. 

iii) sub division of the problem. 

communication 

Convergence: 
i) reduction of uncertainty in 

hypothesised solutions. 
ii) sub problems·arise with 

ihcreasing convergence on a 
. design solution. 

iii) representative ~odels become 
less abstract. 

iv) reduction of options to a 
single chosen design. : . 

(G19) Jones' three stage design process divergence/transformation/convergence. (JONESO). 
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NATURAL BUILT 

ENVIRONMENT . 
modelling 

ENVIRONMENT 

SYSTEM technique SYSTEM 

- \ ,.., 
/ climatic heating 

conditions - energy I _method - modelling \ -
I ,... 

\ -materials+ 
construction --

\ Visual I topography modelling -
\ \ 

v · 
1 artists ' ,... -\ impressions 

Vegetation: - Building geometry ,.., 
I seasonal changes and layout. 

landscaping strategies 
3d models 

(G20 ) Modelling at the natural environment/built environment 
interface. 
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Viewing \ 
parameters / 
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< VISTA . 
:----------------------~--,1/ 

(G21) 

Colour )~-------

The role of geometrical form in computer modelling of buildings; 
reference to ABACUS programs. 
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Constructional geometry: Detail: drainage 

lighting & site management 
studies. 

cut and fill c 

Spatial geometry: appraisal site landscaping and lay 

of energy and circulation. road/path alignment. 

Building geometry: Landform geometry: 

Outline form and layout large scale 

of building. land use planning. 

(G22) The hierarchy of geometries in building and planning. 
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Prc1po~t1d i11:-1tat Lat i •>n ~11µ•11·impus,. ~,1 
1111 pho1o~r·aph u-;i11~ , ·oun·•llt 1u11al 

drattKhl i11g lt:1·h11I4t1H~ or· photuInonlaj,(P. . 

Arc established by relating 
identifiable point~ in the 
photograph to the map . 

Referen, ·e points 
Py lon. tel-,l(raph pol e and 
promin~nl buildings all 
•· learly idenli fiabl,• o n 
both map and photf~J,p·aph . 

P1·oposP.d ins tat tat ton 

Viewpoint 
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was takHn) 
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(G24) Photornontage construction. ( GRAH77). 
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Model projector 

Appororu~ for combin ing imog es of view. end mode l 

Slide projector 

Model on turntoble 

Porobolic Mirror 

Model on Turntable 
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Apparatus for datermination of "si lhouette factor" Slide Projector 

Silhouette Factor 

Sli de and mode l montaging t o de termine a 'Silhouet t e Factor'. 
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(G26) Helium filled balloons for assessing the visibility of tall 
structures . (BUREBO) p37. 
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LINE OF SIGIII 

LIHE Of SIGII T 

(G28) 

CO flR fCTIOH HUST BE HADE TO COllTOUR HEIGHT ron EA fl lH CU RVA TURE 

.,. ~ 

~-~\~-/-,----i-,vi-_ -/~'V--i:--~-~ >. 

WHIIE - CRVELLOW 'HATC HEO - o, OlEY W-Y ~ll G ~~ or WorY H or G 

ZONE OF VISUAL IHFLUEHCE.SHOWING CROSS SECTIOH 

ACTUAL CROWN OF HILL 

SSUMEO HEIGHT OF VIEWEK 1·7 metres (5·5 feel) 

VISUAL SHADOW STARTS HERE 

Zone of Visual Influence, CEGB. (HEBB75). Sectional drawings. 
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SHADOW F?Q. 

OF STUDY OBJECT 

I 
I 
! 

I 
\inch lo milc__J 

ZONE OF VISUAL INFLUENCE ,A TYPICAL REDUCTION FROM I. IN: 1 MILE, 
NORMALLY DETAILS SHOWN ON A 1 IN: I MILE ORDNANCE SURVEY 1-),AP 

WOULD BE SHOWN. SHADED AREAS ARE THOSE IN VISUAL SHADOW. 

(G29) Zone of Visual Influence, CEGB. (HEBB75) 
Plan of impacted area around study object. 
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(G30 ) Visual Intrusion Index. 
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(HOPK71 ) . 

Figure 1 : Example of Visual 
Intrusion 

This photograph of an 
elevated motorway has imposed 
upon It the limits of the visual 
field of each eye ( left eye full 
line. right eye dashed line ). 
The area where the fields over­
lap is seen by both eyes. 
Inside this zone intrus10n will 
be greater than in the areas 
seen by only one eye. and will 
be progressively greater towards 
the centre of the field. Zones 
of 6 ' . 20 and 50 are drawn 
on the photograptl also. 

Figure 2: Assessment of the 
Visual Intrusion Index from an 
Existmg SituJtion 

The fi.:ll-fi1ld photogf3;:;h oS on 
Figure 1 v,hich COV<HS the 
whole visual field -from the 
observing point. is pl:1ced 
under a solid angle trans­
p:uency over/3 y as shown. 
each segment of whi=h covers 
a solid angle of 1 miifister<1dian. 
Segments are counted in each 
of the annular zones O · -6 ·. 
6 '-20' . 20'-50 ' . 50'-S0' 
(edge of diagram\. The 
appropriate multiplying factors 
(see Table 1) are apolied to 
the values for each of these 
zones and the sum of these 
products found. This is the 
Visual Intrusion Index. 



Kcv. 

FOCAL POINl: 
= r/J 
ISOV!ST LINES 

( G31 ) 'Isovist' Visual Assessment . (PIGG79)p.84 
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Ob~erv;ition poinl5 established on I: 25000 base map and 
target points on line identified. 

FIG 4.2· FIELD ASSESS1\1ENT STAGE 2 

·.·.· .. 

. · 

.s.~~E \i: __ .G~~--~:~?~~~-...~~!..~~:?::?1 : :~:~.~~--~7~~~?.~~~ 
From observation poi;1t the tower posi tion is fixed by reference 
to natural and 111 ;:,11-made featu res. 

FIG 4.3 FIELD ASSESSMENT STAGE 3 

.·.·.·.·.·.·.·.·.·.·.·.·.·.·. 

itllt __ J'l•II~!;;;19J9]1 
Yardstick sighted onto t arge t point which m;:,rks the pylon 
base. The likeiy ef fect is recorded . 

(G32) Zones of Visual Proximity (WHIT81). 
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fiQ. U HOU1•"9~.i--• lo, Br..::llo,d Mc11ocoli1an O,ilficl 1Chlo('1 Atchil~ I G~"" i:lho ll l...., .lol•l'I ti,v .,ltw1 a•~ P,..,,_._ 
rton..:I ....,..o,~ vwit AVToPROD. 

· PERPSECTIVE VIEW DOWN ROADWAY 

C,ompvter Ffflp'llCtlve Printouts 

(G33) Visualisation by Computer. 

top - buildings (BENS77). 

middle 

bottom 

landscaping (ERVI82). 

landform and vegeta tion (BURE80). 
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(G34) Mapping by Computer. Land-use data. 
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.. ······ Areas with view of the site 

Areas with no view of the site 

(G37) Intervisibility the fundamental concept in VIEW processing. 
(AYLW82) p234. 
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(G38) Digital terrain model classification. 
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FEBR 

;-.Ji "l ~!rean and . 
!.r ;!,wlary 

a) contoured DTM. (AMER78) p385 

b) square grid DTM. (AMER78 ) P386 

c) tria ngular grid DTM. (AMER78 ) p408 
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(G40) DTMs and radar' scan · nrng studies ( AMER78) p391. 
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(G41) 

go. 100. 110. 120. 
I ~ I I I 

105. 

FLIGHT SIMULATION PERSPECTIVE VIEW #2 
SAME AS FIG 15 EXCEPT 
AIRCRAFT IS EXECUTING A RIGHT TURN AND 
TERRAIN BANKS LEFT AS IT WOULD APPEAR TO 
DO FROM THE COCKPIT OF A REAL AIRCRAFT 

Ml1,t1 

DTMs and flight simulation (AMER78) p390. 
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(G42) 

- TERRAIN FORM SHOWN USING CONTOUR LINES 
EFFECT OF FLOODING, WATER LEVEL SHCWN 

DTMs and flood prediction effects (AMER78) p388. 
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(G43) 
I I \ f. ,J.r '·. ""'"""· 

Elevation values are interpolated manually from an Ordnance 
Survey map for each grid intersection of the DTM in VIEW. 
Land use values are recorded for each cell. 
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---, 
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VIEW data preparation sequence. (AYLWB2) p234. 
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(G47) 

He,ghl of 
viewpoint 
obove 
ei. 1s ting 
elevation 

• 

b 

C 

d 

e 

General procedure for determining visibility of 
elevations at grid intersections: (a) step l; (b) step 2 -
elevation visible; (c) step 2 :_ elel'ation invisiNe; {d) step 3 
- if elevation in step 2 visible; (e) step 4 

Visibility determination the VIEW procedure (AYLW77) p105. 
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Visual rays 

The user de fined limit of visibility from a chosen observer 
l ocation. (AYLW77 ) p105 . 



a) 

b) 

c) 

a) o, . ,o V J.Sibility 
b) a, . ~ visible ab . c) ove horizon 

areas act· . ing as backcloth (AYLW82) p106. 
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(G50) SYMCON output: contour map. 
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(G52) The flexibility of low level DTM ~iewing may be of 
in assessing the implications of landform changes , 
addition of environmenta l hills to provide visual 

benefit 
eg. the 

screening, or the impact of quarrying operations. 
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41=============='=lf" 
Macroclimate of region 

Governs times of seasons. 

Broad understanding of prevailing climatic 

conditions for visual analysis. 

' 

Microclimate of area 

Localised variations of temperature etc. 

causing fog, mist, frost hollows, temperature 

inversions . 

Detailed factors for visual analysis . 

Topography 

Principally relates to vis ibility. 

Topography also influences 

microclimate and consequently 

vegetal growth . 

Visibility & Visual Impact 

\ 
/ 

\ 
/ 

Annual life cycle 

of vegetal growth 

Seasonal colour changes. 0----·------'-

Density of vegetation ; ur ►-----~ 

summer opacity 

winter transparency. 

Growth periods: 

H,reshold temperature for 

initiating growth 

Conifero\Js / deciduous 

Shade 

Shelter from wind 0--

.. I ~ ..__ I ,. - - .. - ...._ I,. ,1 _, 

(G53) The relationshir between environmental conditions/ vegetal 
growth, and the vi s ual impact of deve lorments over time . 
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(G54) a ) Sketch perspective of Hunte r ston from Millport . 

b) Co rresponding photogr aphi c v iew . 
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(G55) a) Sketch perspective of Hunterston from Fairlie. 

This view no longer exists. 
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(G56) a) Sketch perspecLive of llunterston from approach road . 

b) Correspondi ng photographic view 
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(G57) a) Sketch perspective of Hunterston from surrounding hillside. 

b) Corresponding photographic view. 
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Perspectives the ske t ch offer . 



(G59) a) Artist's impression of Hunterston from the shore . 

b) Corresponding photographic view . 
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(G60) a) Artist's impression of Hunters ton from t he approach road. 

b) Corresponding photographic view . 
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Map depicting the degree of coverage the artist 's impressions offer . 
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(G63) a) odel s imulation photograph of Hunterston . 

b ) Corresponding site view . 



(G64) a) Model simulation photograph of Hunterston , 

b) Corresponding site view . 
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(G65) 

Scale models Wik 

T 
s1111 I: man ~!I-

m .. 
t!nlm !?!mi! la 1111 

Map depicting the degree of coverage associated with 
physica l scale mode l building. Views outside the model 
may be taken , however,these may be affected by terrain, 
between the observer and the mode l boundary, that has not 
been simulated. 
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(G66) Camera models2ope attnchment for viewing inside physical 
models. 



(G67 ) Modelscope s ystem at Berkeley Environmental Simulation 
Laborator y, California University. ( BURESO ) p20 . 
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(G69) Detailed model of Hunte~ston 1 8 1 Power Station (80 elements). 
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Mnp depicting the d~gree of cover age associated with the 
program VIEW for vi s ibility determination. Views outside 
the d~ta set are pe rmiss ible , howeve r, they may be 
affected by t errain, be tween l.he obse rve r and the data 
se t edge , th ,Jt has not been moclc ll cd. 
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Algorithm flow chart for the program EDIT. 
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( GO 1 ) llunl e r s t on vi~; i LJ j 1 i Ly s t udy us i. ng t he prog rnm VI 0/2 . 

Obse rve r loca tion : Keppe l. 
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(G82) Hun te r ston visibility r; l:ud y us ing the progrm1 Vl[r/2. 

Obse rve r location : Drumi lling Hi l l. 
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P.ill tops 

Valleys 

DTM !grid 

GRID SIZE/ ~OCALISED TOPOGRAPHICAL VAR I ATIONS 

Ridge and valley inconsistencies between modelled DTM and 
actual topography. 



6) 

JOO m GR! D CELL 

I TE'JT 
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POINT 

(G84) Gross vari a tions between actual spot heights and DTM 
interpolated he ights, eg . at 

a) road cutting . 

b) r oad cutting under railbridge . 
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(G85) Data requirements for program DIGERR. 
A, B, C, D, DIST1, DIST2 and spot height . 
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Grid Size 

(G86) Graph desc ribing hypothesi s 1. 
· The graph descr ibing the relationship between grid size 
and elevational errorr is ogival in shape. 
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(G87) DlGERR output for 100m,20Jrn, 300m, and 400m gr i d sizes . 
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9 ; Average Hypothesis 2 graph Terrain t):'.ees 
elevational 
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(G89) Graph describing hypothesis 2 . 
The straigh line graph which maps grid size t o e l evational 
error has different degrees of slope which correspond to 
different types of terrain . 
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Imhof's graph of terrain slope or steepness (increasing 
along the x- ax is)against the average elevationa l error 
(increasing up the y-axis) . (IMH065) p42. 

466 



;;::. 
c:i 
-J 

8 . 0 r:i 

7 .0m 

6 . 0m 

5. Om 

4 . 0:n 

3 . 0m 

2.0m 

1.0m 

0 

✓ 
I 

20m 

Ave r age 
:C:levational 
E:r~or 
in r.iet:-es 

// 

lOOm 

/ 
y 

/ 

200m 

-$ 

/ 
/ 

/ 
~ 

✓ 
/ 

/ 
/ 
~ 

Grid Size 
in r:letres 

300m 400m ' soom 
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(G91) Graph of grid size against average elevational error for 
eight DTMs ranging in grid size from 20m to 500m. 
Best fit stra i ght l ine: y = - 0.0277 + 0.01418x ; x & yin metres. 



G92 ) Colour graphics presentation of 2- d map informa tion can 
dramatically increase legibility. Data errors can be 
spotted quite readily , saving significant amounts of time . 
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Comparative ordinal ranking of vis ual assessment techniques. 
Criterion : Fl ex ibility - coverage . 
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Compara tive ordinal r anking of visual assessment techniques . 
Criterion: Flexibility - builtform . 
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Comparative ordinol ranking of visual assessment techniques . 
Criterion : Flexibility - context . 
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(G96) Comparative ordinal ranking of vi s ual assessment techniques . 
Criterion : Flexibility - environmental conditions . 
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Comparative ordinal ranking of visual assessment techniques. 
Criterion : Flexibi lity - multiple use. 
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Compar ati ve ordinal r anking of vi s ual assessment techniques. 
Criterion : Design value . 
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Comparative ordinal ranking of visual assessment techniq~es . 
Criterion : Accuracy. 
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(G100) Comparative ordinal ranking of visual assessment techniques . 
Criterion : Communicability. 
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(G101) Comparative ordinal ranking of visual assessment techniques. 
Criterion : Accessibility. 

477 





--
(G102) Proposed Public Housing, London Road, Calton, Glasgow. 

a) aeriel vi ew 

b) street frontage on London Road. 
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by Eijkelenboom, Gerritse and Middelhock (Architects) . 
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(Gl04) International Conference Centre, Berlin Logo for 
PARC'79 Conference generated by BIBLE. 
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(G105) Hilton Hotel (unbuilt project) Edinburgh. 
from the Cas t le using BIBLE. 

Perspective 
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( G106) Scottish Exhibition Centre, Queens Dock, Glasgow. 

a) BIBLE generated perspective 

b) Finished artist's impression of the development. 
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( G107) Waverley Market, Edinburgh. 

a ) BOP Architect's drawing. 

b) BIBLE photomontage. 
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c) / 
(G108) Waverley Market , Edinburgh. 

a) DDP Arcl1itects ' draw ing . 

b) and c) BI BLE ge ne r ated interior pe rspective s . 
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(G109) 
Arcades - Student design project, Dept. of Architecture, 
Strathclyde University. Perspectives by BIBLE. 
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a) 

, 7 

b) 
.:;::::.. 

( Glll) Castle Peak Power Station, Hong Kong. 

a) BIBLE perspective 

b ) Photomontage. 
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( Gl13) Comparison of artist's impression and BIBLE perspective. 

a ) artis~s perspective construction 

b) BIDLE view with s i mi l a r parameters . 
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Monochromatic video mixing - system configuration. 
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Colour video mixing - system configuration. 
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I [s I TE AN AL v s I s I 
Black and 1;1hite 

t-- photographic survey 

~ rviE\.J CHO I CF. I 
' Establish critical views = 

and control features for 
r-- each photograph. 

, IS I TE PHOTOGRAPHY 
1 Colour photogra~hic study: 

identificat ion of viewing 
positions, focus points 
and mid points for each 
photograph. Inclusion of 
control points for 
accurate matching of 
computer perspectives. 

jv I orn n Ix I t1GI 

!coMPUTF.R MODEL!. I w-;I 
Assembled data on factory 
bui !ding and compi led a BIBLE 
geometry description file . 

~ !rrnsPECTIVE VIF.\·/ltJGl 
1 Ptoduction of views of the 

factory from the same viewing 
parameters as the colour photographs. 

_ Taped on to a data cartri dge . 

t=====================:=;.:------~ 
, ~ektronix 407.7 COLOUfU NG! 
1 Tape replayed on a Tektroni x 4027 

computer terminal and the visible I 
buildin9 surfaces colour ecl . .1..---,,--.:.:.,_ ______ __:_:..:.__::~-------t 

Input to montage techniqu e : 

(Gll6) 

Colour photographs 
Colour CAD pe rspe c t ives. 

Norit Clydesdal e Study - methodology. 
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1 study. 
Norit Clydesda e of deve l opm ent . 

, drawing 
a) Archi tec t s . using BIBLE 

erspect1ve 
Site l~yout p montaging . 

d vi ew for simulate 

b) 

c) BIBLE 
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( Gll8) 

l'1 

Norit Clydesdale Study - colour montage of factory 
development. 



(Gll9) Architecture Building, S ra hcly e · niversity . 

a) actual vi ew . 

b) VISTA genera ed view . 

l :, 5 
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Hitchin Priory Development . Finished artist ' s impression . 



(G124) y_on Study - SSEB 'I'orness F 1 

May of pylon visibility as seen from the Al coast road. 
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VIEW 2 

(G125) Torness Pylon Study - SSEB . Circuitous route . 
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VIEW 2 

(G126) Torness Pylon Study - SSEB . Direct route . 
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VIEW 2 a 

. (Gl 2 7) 

v 2a r 1 

Torness Pylon Study - SSEB . North route . 
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VIEW 2a 

(-G1 28) 

v 2a r 2 

Torness Pylon Study - SSEB . South route. 



(G129) 
SSEB accuracy study. Study area, Innerwick, East Lothian. 
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Effect of 
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Area of Type of 
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Earths Curvature and Refraction of Light 

Diffraction of light through a lens 

Curvilinear distortion in a lens 

Coma aberrations in a lens 

Spherical aberration of a lens 

Chromatic aberration of a lens 

Curvature of field in a lens 

Lateral colour aberrations 

Examp les. Detailed 
explanation of lens 
aberrations given in 
r .eference 

in a lens 

(G130) Error classification for computer based photomontaging . 
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y 

X 

y 

X 

V 200mm 
/ 

.1d = 0. 2mm 

Distortion= 0.1 % 

The meos urement of positional distortion. 
a) linea r devjatjon . 
b) angulc1r devi otjon. 
c) pe r centage deviation . 
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(G132) 

centre of view 

Radial and 
Tangential Distortions 

Radial and tangential distortions. The centre 
ofview or optical axis is the imaginary line 
between the obse~ver's eye and the focus point 
of t he scene. 
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Direct Oblique 

(Gl33 ) The effective area of distortion on the image. 
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25Km 2 Data Base 

(50x50 m2trix of 100m grid cells) 

(G134) VIEW topographic data set. 
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(G135) VIEW land use data overlay on contour map for SSEB 
accuracy study. 
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PYLON DATA SET Elevation height Actual 
at base of pylon/ height 

I J VIEH grid inter - of pylon 
section value i n in f-eet 
feet 

123 17 19 475 10 6 

124 16 17 4_94 84 

125 15 15 423 96 

126 14 12 386 106 

127 12 9 390 84 

128 13 7 426 96 

VIEWPOINT DATA SET Actual elevation Eye 
height of view- height 

I J point/ VIEW grid in feet 
intersection 
values in feet . 

1 5 21 192 5 

2 5 19 202 5 

3 10 14 311 5 

4 12 7 425 5 

5 12 17 315 5 

6 17 11 415 5 

7 8 21 220 5 

8 I 5 19 212 5 

9 6 17 237 5 

10 6 25 168 s 

(Gl37) Pylon and vi ewpoint data . 
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C-1 
..... 
C,.,1 

View 1 

Visibility comparison Table 1 

Pylon Pylon Pylon Pylon 
123 124 125 126 

Actual% 5 
visible 

80 90 60 

VI:2W2 % 38 
visible 

96 100 100 

Differenc e +33 +16 ·+10 +40 

Actual% 
visible 0 80 90 60 

above horizon 

VIEH2 % 
visible 22 96 100 ·66 

above horizon 

Differenc e +22 +16 +10 +6 

(Gl39) Vis i bil i ty comparison - View 1 

Pylon Pylon 
127 128 

95 85 

96 99 

+l +14 

55 85 

77 82 

+22 -3 



C.,'! 
,-:. 

~ 

View 2 

Visibility comparison Table 2 

Pylon Pylon Pylon Pylon 
123 124 125 126 

I 
Actual % 10 85 95 90 visible 

VIEW2 % 39 99 100 97 
visible 

Difference +29 +14 +5 +7 

Actual% 
visible 0 40 95 90 
above horizon 

VIEr,12 9o 
visible 2 87 100 97 
above horizon 

Difference +2 +47 +5 +7 

(G140) Vi sibi l ity comparison - Vi ew 2 

Pylon Pylon 
127 128 

100 100 

97 99 

-3 - 1 

70 90 

i 79 83 I 

I 

+9 - 7 i 

i 



C,;1 
~ 

-J 

View 3 

Visibility comparison Table 3 

Pylon Pylon Pylon Pylon 
123 124 125 126 

Actual% 25 95 100 80 visible 

VIEW2 % 34 100 100 86 visible 

Difference +9 +5 0 +6 

Actual% 
visible 25 60 25 80 
above horizon 

VIEv72 % 
visible 34 76 41 86 
above horizon 

Difference +9 +16 +16 +6 

(Gl41) Visibility comparison - View 3 

Pylon Pylon 
127 128 

0 0 

94 97 

+9 4 +97 

0 0 

93 97 

+93 +97 



View 4 

Visibility comparison Table 4 

?ylon Pylon Pylon Pylon Pylon Pylon 
123 124 125 126 127 128 

Actual% 60 100 80 6 5 45 100 
v isible 

VIEW2 % 64 100 100 96 10 0 100 
visible 

c.,1 
~ Difference +4 0 +20 + 31 +55 0 
C!:) 

Actual% 
visible 60 9 5 35 · 30 45 90 
above horizon 

VIE_vJ 2 % 
visible 6 4 10 0 43 30 6 8 77 
above horizon 

Differ enc e +4 +5 +8 0 +23 - 13 

(Gl42) Visibi l ity comparison - View 4 



View 5 

Visibility comparison Table 5 

Pylon Pylon Pylon Pylon Pylon Pylon 
123 124 125 126 127 128 

Actual% 0 60 70 100 95 95 
visible 

:.,1 
VIEW2 % 5 92 100 100 95 93 
visible 

~ 

cc 
Difference +5 +32 I +30 0 . 0 -2 

Actual% 
visible 0 60 70 75 90 95 
above hor i zo n 

VIEv72 % 
visible 5 92 100 75 83 93 
above horizon 

Differenc e +5 +32 +30 0 -7 - 2 

(Gl 43) Visibi l ity comparison - Vi ew 5 
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View 6 

Visibility comparison Table 6 

Pylon Pylon Pylon Pylon 
123 124 125 126 

Actual% 60 100 70 35 
visible 

VIEW2 95 5 8 
visible 

100 95 71 

Difference - 2 0 +25 +36 

Actual% 
visible 60 95 70 35 
above horizon 

VIE'it72 % 
visible 58 100 95 71 
above horizon 

Difference -2 +5 +25 +3 6 

(Gl44 ) Visibility comparison - View 6 

Pylon Pylon 
127 128 

40 50 

42 57 

+2 +7 

40 50 

42 57 

+2 +7 
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N ,.... 

View 7 

Vi s i b ility compar ison Tab l e 7 

Pylon Py l on Pylon Py l on 
123 124 12 5 126 

Ac tual % 4 
v i s ible 

60 9 5 9 5 

VIEW2 % 2 4 89 10 0 9 3 
visible 

Difference +20 +29 +5 - 2 

Ac-:ual % 
v i sible 4 60 95 90 
above hor i z on 

VIEv7 2 % 
visib l e 24 89 100 9 1 
above hor izon I 
Difference +20 I +29 +5 +l 

(G1 45 ) Visib i l ity comparison - View 7 

Pylon Pyl on 
127 128 

I 

9 5 9 5 

9 6 9 5 

+l 0 

80 95 

90 95 

+10 0 
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N 
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View 8 

Visibility comparison Table 8 

Pylon Pylon Pylon Pylon 
123 124 125 126 

Actual% 15 8 5 100 80 
v is ible 

VIEW 2 % 38 99 100 78 
visible 

Di f f ere rrce +23 +14 0 - 2 

Actual% 
v i sible 0 45 100 80 
above hori zon 

VIEW2 % 
visible 7 94 100 78 
above hori z on 

Differ enc e +7 +49 0 - 2 

(G146) Visibi l ity comparison - View 8 

Pylon Pyl on 
1 27 128 

60 80 

56 57 

- 4 -23 

60 80 

0 57 

- 60 - 23 
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Visibility comparison Table 9 

Pylon Pylon Pylon Pylon 
123 124 125 126 

Actual% 20 90 100 90 visible 

VIEW2 % 43 100 100 92 visible 

Difference +23 +10 I 0 +2 

Actual% 
visible 0 10 100 90 
above horizon 

VIEv7 2 % 
visible 2 39 100 79 
above horizon 

Difference +2 +29 0 - 11 

(Gl47) Visibility comparison - View 9 

Pylon Pylon 
127 128 

45 0 

94 95 

+49 +95 

I 

40 0 

3 84 

- 37 +8 4 
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View 10 

Visibility comparison Table 10 

Pylon Pylon Pylon Pylon 
123 124 125 126 

Actual% r- 60 I 95 30 :::i 
visible 

VIEW2 % 22 87 100 95 
visible 

Difference +17 +27 +5 +65 

Actual% 
visible 5 60 95 30 

above horizon 

VIEW2 % 
v isible 22 87 100 84 

above horizon 

Difference +17 +27 · +5 +54 

(G148) Visibility comparison - View 10 

Pylon Pylon 
127 128 

15 25 

99 97 

+84 +72 

15 · ·2 5 

89 9 7, 

+74 +72 
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SPREAD OF ERRORS 

13% of values 

Spuri ous data caused by small 
groups of trees or buildings 
obscuring pylons . 
These obstructi ons are either 
not modelled or are signifi­
cantly displaced from their 
actual OS iocation to a VIEW 
grid cell . 

26 . S 9o of values 

caused by inaccurate modelling 
of land uses esp. trees. 

60% of values 

within ~15% tole rance 
for e xpe cted error. 

0.5% of values . 

60 V4lues calculated (10 view,oinTs 6 pylons) 

% Visibility of pylons - the spread of errors. 
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13% of values 

Spurious data causec by s~all 
groups of trees or buildings 
obscuring pylons . 
These obstructio~s are either 
not modelled or are signifi­
cantly cisplaced from their 
ac tual OS location to a VIEW 
gri d cell. 

1 8% of values 

caused by inaccurate modelling 
of land uses esp. trees. 

64 % of values 

within :20 % tole rance 
for expected error. 

------------------------..----------1 5\ of values 

--------------------------~-------r 
~ 

SPREAD or ERRORS 60 value s ~a!culated (10 v~ewpoints 6 pylc~s) 

% visibility of pylons seen above horizon - the spread 
of errors. 

' 



C.'! 
lv 
~J 

(G151) 
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Visual acuity: 
on site perceived 
% visib ility of a 
30m high pylon 
= +5 % 

= +l.5 m 

Viewooint: 
elev~1:ion height 
error ::_l,Sm 

Pylon: 
eleva1:ion height 
error +l. 5m at 
base of- pylon 

~xnected error in 
% visibility = :!:_l. Sm Viewpoint 

:!:_l. Sm Pylon 

::_l. Sm Acuity 

= +4. Sm 

= 15% of 30m pylon 

Expected error in calculating% visibility of a 30m high 
pylon. 
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¥ 

Visual acuity: 
on si~e perceived 
% v isibiiity of a 
30m high pylon 
= +5% 

= +l.5m 

Viewpoint: 
elevation height 
error +l. Sm 

?ylon: 
elevation height 
error +l.Sr.. at 
base of- pylon 

. __)tr ~";7< 

_,,-/ --- u 

------

Expected error in 
%visibility above horizon 

Background : 
hill acting as 
backcloth, elevation 
height error tl,5m 

= ,!_l. Sn Viewpoint 

,!_l. Sm ?ylon 

::_l.S m Acuity 

::l,5m Backgro~nd 

= +6m 

= 20% of 30m pylon 

Expected error in calculating% visibility , of a 30m high 
pylon seen above the horizon. 
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(G153) Visibility r ay l ength. 
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?ylon displaced 
to i:i.tersecti on 
o f 100m grid 

maximum 
positional 
displacement:: 70 . ?metres 

100m grid DTM 

(G159) Maximum pylon displacement on a 100m square grid cell. 
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.,..-
----30 . 9m I 100m \ 

\ I 

100m 
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, 

I) 

3 7m 
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....... ~ 

' 
Pylon 126 

45 . Sm 100m \ 

100m 100m 

100m 64.4m 

I 
./' Py lon 127 ~------- ;;;,.i.~~ 

(Gl60) Pylon displa cement data . 
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9 . 83m 
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\ I 
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' - ~ Viewpoint 3 
I 
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43m 48 . 87m 
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I I 
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I 
----., ,,,.- Viewpoint s Viewpoint 6 

~ -Orn pm -------
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\ I 

lOOrr 100m 
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Viewpoint 7 ----- - Viewpoint 8 
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(G161) Vi ewpoint displacement data . 

537 



C.1 
w 
r:JJ 

T, 
90 

Ill 

70 

60 

so 

(0 

;:, 
-~ 

:~ 
" -~ 
> .. 
" . 
~ 

-e-

" ,, 
~ 

~ 

u 

°' :< 
w 
H 
> ~ e 

e 

~ 

e 
e 

s 

e-

l
JO .: ~ ~ 
20 ~ ~ ~ -

. "" '' ---~------------
' # . ~ Er.,. e.,. . ,.~ ' . 0 _ , "'."9- ~ 

I "~ 

l 
' < " t ' ----1...- ~ 
' so ' "li ~ " 7 } 

0 

~ 

Positively correlated data . 
The best fit straight line 
only indicates a positive 
tren.d in the data . 

·Pylon. Displacement (metres) 
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Pylon Displacement (metres) 
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(Gl63) Graph of py l on displacement agai nst% error di fference 
between the actual and VIEW2 calculated visibility above 
horizon. 
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(G166) Graph of compound displacement (pylons and viewpoints) 
against % error differ ence between the actual and 
VI EW2 calcula t ed v i sibility. 
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Pylon locations and orientation in the model co-ordinate system 

PYLON X (Easting) y (Northing) z (Elevation) Orientation 

123 1821 3380 14-4 . Sm 69 . 34° 

124 1598 3464 150.6m 65.S 0 

125 1377 3587 128.7m 61.67° 

126 1103 3733 117 .6m 61. 67° 

127 838 3877 118 . 8m 79.39° 

128 558 3844 129 . 9m 97.1 o 

ERRORS .!.sm .!.Sm ..!.lm ..!.2 0 

Manual interpolation Data suppl_ied Manual inter-from O.S. maps. by SSEB . polation from o.s . maps. 
Anticl ockwise 
froT!l north 

(G169) Pylon location and orientation data . 
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Control Point X (Easting) y (Northing) z (Elevation) Height of 
Control Pt. 

Cottage near 
Thurston Gardens 1275 4121 97.Sm Orn 

Blackcastle 
Hill Mast 1730 2160 302.36m 98.755m 

Innerwick 
Church 2060 3970 87.0m 5.Sm 

Templemains 
Farmhouse 1866 3980 91.6m 5 .Orn 

ERRORS !:_Sm .:!:.Sm .:!:.2m 

Manual interpolation Photogrammetric 

from O.S. maps. interpolation 

(G170) Control point location and orientation data. 



O.S. Nationa l 
Co.Ord. System 

Z (elevational ~ei~ht ) 

Origin for the model co- ordinate system i~ 
this study is: 

NT 370000670000 (1 metre reference) 

The mod e l co- ordinate system is a local 
(XYZ) system define d f or a specific 
project within the national O. S. co­
ordinate system. 

( Gl 71) Model Co-ordinate System. 
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(G172) 

viewpoint 
-$-

/ x: 
/ . 

/ 
/ 

interest objects 
J/ J/ 

user defined 

f OCUS point-$-
model co-ordinate system 

X axis 

User specified viewpoint and focus point in the model 
co-ordinate system. 
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Translation and Rotation of Interest Objects and View Direction 

(Gl73) The translation of modelled objects such that the viewing 
direction lies along the X axis. 
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Plan view of 
Perspective Projection 
on to 'iZ plane . . 

focus point/origin 

I 
I 

I 

viewpoint 

(Gl74) Perspective projection on to the YZ plane. 
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(Gl75) Graph of camera lens size aga inst the viewangle. (Nikon 
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' Photograph . Computer Perspective 

( G176) 

IT 
Montage 

Control points , 1 and 2 , matching the photograph and 
computer perspective. 



Viewangle 

Surveying pole~ placed in camera vi ew to 
help determine the enlargement factor from 
the negative to the print . 

(Gl77) Determining the enlargement factor in BIBLE. 
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A 

(G178) Earth's curvature - geometry, on a small scale . 
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A 

To 0 To 0 

O AT cEMTRE or- EARTH. 

(G179 ) Earth's curvature - geome try, on a l arge scale. 
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'f3 = /lfiGLE OF REFRACT/0/'I 

ex::: co = RADl(}5 OF EARTH 

X Z = 5
13 

=- V!E'v'/ll'IG. DIYTN'-ICE 

ff?..ON AN OBSEFM:.R AT 0. 

C = CEMTRE OP THE EARTH. 

(G1 80 ) Light refraction - geometry . 
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C,"'! 

--J 
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E 
0 
0 ..,., 

""" L..? 

I-

Height of X axis .,,L IJil~ 
~ '2-2~ 

Height of X axis -

Without Curvature and Refr action Algorithm With Curvatur•e and Refraction Algorithm 

· d = Height . reduction of object 5 
(25km from viewpoint) 

= c2 (1 - 2k) 
miles 2R 

= (15 . 625)2(0.85 ) 
7916 

= 207 .5 
7916 

= 0 .02 62 miles 
= 138.34 feet or 42.2 metres 

(Gl81) Validation of BIBLE subroutine to calculate earth's 
curvature and light refraction. 
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CR 
CR 
C.!) 

(G183) Photographic site procedure. 

- ensure sufficient control points in the view. 
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(G184) Photographic site procedures. 
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Barrel 
Distortion 

Curvilinear Distortion 

(G185) Curvilinear distortion 
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Pincushion 
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Diffraction of 
light through lens 

(G186) Lens diffraction 

x' 
y' 



Geometric Distortion 

t/) 

i:: 
. Cli 0 

0 
~ ,i;;-.:+.f--~ :==-1-0 

0 
0 

objects at edge of wide angle 
photographs distorted 

(G187) Geometric distortion 
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Geometric distortion using BIBLE 

Cuboid in left side of view, severelv 
distorted towards edge of scene. · 

(G188) Geometric distortion in BIBLE 
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effect of vertical camera tilt_ (Perspectiv~ Distortion) 

Camera tilted backward 

ITODD 
DODD 
I'[1 rr 

r r 

Camera tilted forward 

0 
Complete building in view, but verticals converge 

(G189) Perspective distortion 
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Perspective Distortion 
using BIBLE 

Converging verticals 
of foreground cuboid 

(G190) Perspective distortion 1n BIBLE 
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Horizontal came ra tilt (exaggerated case) 

r.--
1 I I I [ 

CAD perspective - level; 
two control points included 

Photograph at same angle as 
camera tilt; includes two 
control points in scene. 

r 

(G191) 

I I I 
ci 

In the montage, the views 
will match, but the photograph 
will be at an angle. 

The effect of horizontal camera tilt on montaging 
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Z error 
l m + - - - - - - - - - - - -;- boundary 

lm +---- ------1-
1 I 
I I 

I l 
I ..C.--JH-!f---=- I 

: ~_J. 
I 
I 
I 
I 
I 
I 

I Sm 

~ i 
I 
I ' -J.--- ----+ 
+-- lm I -r---=-·-----------t- Z error 

XY error XY error b oundary 
boundary boundary 

The expected positional inaccuracy of t he 
pylons due to the method of map interpolation 
can be represente d as above . On overlay (c ), 
for each view, the pyl ons are shown with a 
rectang le around them. Th i s re ctangle 
represents the maximum predictable loca tional 
error in X,Y a nd Z . 

( G1 92) Boundari es of ma ximum expected error in montaging 

using BIBLE. - see ( G193 ) to (G196) . 
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Long term 
memory store 

(G197) The process of perception. (HABE68) 
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C-11 a) distant backcloth of hills 

affecting views. 
b) near backcloth e ffects. 
c ) de ad ground. 
ll skyline desig~ height. 

(G199) Skyline design space. 
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Input design hyeothesis 

Contex t variables. 
: envi ronment r estrictions 
: site topography 
:climate 

Compute r model for 
visual assessment. H---c-- . ----- cerformance J I 

Feedback: design hypothesis modified 
or 
di fferent view point chosen. 

(G200) General structure of modelling procedJre in visual impact 

assessment, rel ating the in te rest obj ect, the context 

env i ronment and desi red observer locations. 
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(G203) The right and left monocular visual fields. 
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co 
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oo - 60 
concentrated acuity. 

6° - 20° 
central cone of visual 
sensitivity . 

20° - 50° 
objects in this cone 
begin to become blurred. 

50° - 90° and over. 
objects in this ar~a are 
seen by only one eye. 
Discrimination is poor, 
movement and change can 

@ 50° 

The sensitivity of the visual field is not uniform throughout. Gibson describes this variation as 
central to peripheral gradient of clarity, in which the lowest thresholds of perception are obtained 
in the periphery of the retina. The idea of concentric circles and a position factor in the visual 
field are detailed in (HDPK71) . 

(G205) Concentric cones of visual attention in the visual field. 
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; ffEl<:tltr F~ OM ~AOV,.,,0 /..tVEL TO GE OMETRIC 
CtNfflE 01' O()U.Dl'i U : OBJ'H 

: =er 11,i4~r MO • JIOT11 : 8H r,w 
: Vl:IVAL Acv,r r VALVE : AC VAL 

Y£6 

CIILL PHY5 CJ rt> CALCULATE "1E 015WICE 
llETWEE/1 'THI' OO>E~Vl'R MO TIJE 06-JR'; 

~,rso (rO!lS, .r0il $, r ot>;, :roeJ, ALl'liTH) 

W~ l rf Ac.v,rr ro A FILE 
OP. 01'11lll' Tl'/tMINA L . 

I ,',cVIT~ O 

END 

5U~l'.OUTlt1E AGU/T 
fNTE~ F~OM 

"CUITY 

~EAD 8VIL01N~ 0:.-<J'Nl lON 
UNO't"R C.0~.SIDEAATIO/'I MC 

THE V/E WIN(, Di~TI\HCE 

01!1E1'/ ,\LENTH 

CALC.VLATE Tl1E ,\N(zlE 

~Vll1£HD AT THE Elf BY PIHEH : 

/\L/'HA • ;I. x M.CTN-1 (( DIME/1 

;;i.); ,<.u.r1111) 

END 

\jl l\ETUl\N 
I TO AGUIH 

Algorithm flow s hart - program ACUITY. 
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BRE average sky: 

sun illuminance, normal 

to a surface . ( in lumens/m 2 

or lux) 

Januar y 17883 

February 21834 

March 25785 

April 27177 

May 28569 

June 29962 

July 28659 

August 27357 

September 26055 

October 22013 

November 17973 

December 13933 

(G208) Monthly sun illuminance values, normal to a surface . 
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BRE average sky: 

sky illuminance in 

lumens/ m2 or lux. 

January 14617 

Feb ruary 20053 

March 25489 

April 28960 

May 32431 

June 35902 

July 32594 

August 29286 

September 25978 

October 20379 

November 14780 

December 9182 

(G209) Monthly sky illuminance values. 
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direction of 

incident light 

surface 

normal 

direction of 
reflection 

viewing 
direction 

ff= angle of incidence= angle of reflectance 

o = angle between the viewing direction and the 

angle of reflectance. 

(G210) The geomet ry of surface reflectivity (STEA83) 



Building element 

BRICK 
Outer l eaf 
Inner l eaf 
Vermiculite Insulating 

CONCRETE 
Heavy Mix 
Light mix 
Aerated Concrete Block 
Aerated Concrete 
Refactory Insulating 
Vermiculite Aggrega te 

METAL 
Copper 
Aluminium 
Steel 

WOOD 
Block 
Hardboard (Medium) 
Hardboard (Standard) 
Fir (20% moist) 
Flooring 
Cork Board 
Chipboard 
Weatherboard 
Oak (Radial) 

STONE 
Sandstone 
Granite (Red) 
Marble (White) 

0.30 
0.30 
0.30 

0.35 
0.35 
0.35 
0.35 
0.35 
0.35 

0.35 
0.80 
0.80 

0.35 
0.30 
0.30 
0.35 
0.35 
0.40 
0.35 
0.35 
0.35 

0.40 
0.45 
0.55 

PLASTER 
Dens e -0.50 
Light 0.50 
Gyp sum Pl aste rboard 0. 50 
Perlite Plasterboard 0.40 
Gypsum Plastering 0.50 
Perlite Plastering 0.50 
Vermiculite Plastering 0.50 

Landscape Eleme n~ 

grass/earth 
distant landscape hillside 
extensive wood on hillside 
desert 

Building element 

SCREEDS & RENDERS 
Lightweight Concrete 
Cast Concrete 
Granol ithic 
White Render 

TILES 
Clay 
Concrete 
Slate 
Plastic 
Rubber 
Cork 
Asphalt/asbestos 
P.V.C./Asbestos 

ASPHALT+ BITUMEN 
Asphalt 
Bitumen Felt 
Roofing Felt 
Asphalt Mastic Roofing 

ASBESTOS 
Cemen t 
Cement sheet 

INSULATING MATERIAL 
Fibreboard 
Woodv100 l 
Glasswool 
Urea Formaldehyde Foam 
Thermalite 
Polyurethane Foam Board 
Sipor2 x 
P. V .C. 
Polystyrene 
Hard Rubber 
Cratherm Board 
Sil con 

0.20 
0.25 
0.04 
0.40 

(G2 11 ) Surface ref l ec t ance vn lucs for building ma t erial s and 
landscape surfaces . (CLA~83 ) . 
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0.20 
0.35 
0.35 
0.50 

0.40 
0.35 
0.15 
0.60 
0. 18 
0.40 
0.30 
0.40 

0.10 
0.10 
0.10 
0.10 

0.40 
0.40 

0.50 
0.50 
0. 70 
0.50 
0.30 
0.50 
0.60 
0.40 
0.70 
0.80 
0.50 
0.40 



BRE average sky: 

luminance of sky in 

candel as/m2 or aposti lbs 

January 2131 

February 3045 

March 3959 

April 4622 

May 5286 

June 5949 

July 5345 

August 4682 

September 4048 

October 3104 

November 2161 

December 1218 

Sky Element (nea r t he horizon) 

Clea r day 

Overcast day 

Heavily overcas t day 

Sunse t on overcast day 

Quarter hou r afte r s unsct i clear 

Half hou r afte r s unset , clea r 

Fairly brigh t moonlight 

Moonl ess , clea r nigh t s ky 

Moonless , overcast night sky 

(G212) Sky luminance values . 

Luminance meas ured in 

apostilbs. 

10000 

1000 

100 

10 

1 

0. 1 

0.01 

0.001 

0.0001 

t op: monthly va lues using an ave r a9e sky. 
bottom: weathe r and lighti ng variations. 
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(G213) Visual range nomogram for 
(DUNT48). 

full daylight conditions. 



(G214) 

w.D · !JlVATION PAWtffilJX - ELEY. 
, Vl~/~lllfr OATAl'WNJX • J,~[!} 
: OeJm ?MA -I~ JG/lJ lnllJ. 
: NU/1MK II i.wa tl!li'Z.ID m N' - N 
: MDlll~ Of ~an.IT • A 
: M!lWL l/11 /!!ll'flMNCf - Nfillt!I 
: ~KT 1UUNWJ1Ct · n~m 
: nMt DF IIAY • DATT 
: 11[/J!rd ff 1W - 1',DffTH 
: .Ai.TITUIIE Of Iii[ Jill/ · ,'/f/fA 
: MCK~ND !JJNI/W1C[ • ~ 
: UNIMAL cm~r 5ITT111a • iLICDN 
: UJt1 INDU~ lrf!Clt:J!CY - K. 

CM CUll,T[ TlHITIIICT/li/1 ITWIC/f/tl Sfli",\ • K • -3/h N•A .. z 

(,'J.IULJlrt TN! .w.v;ia m11:11..v,ct or oma : .su~m · 
~U~ILL • Mllfl • (COS (AL!,'W) ? /1j)('f! 

WJ. !fCTN1 Ta CALCULATE THf jf.Cil/1N!il AN6U ~/]1,IE.F/1 THE 
5/1/1 Alf/I 51ff.fACE !10iWJ. ,. ~51 . N1P r.mttfl1 TlfE OtliiKYa. 

D 5.1!.fAll lW/Wt ,-~ . 

CALCULATI fllf IJl/'mJlfCJl!TiVtii : - rl,1CON 
TINCGN • OLU/1 - BLUM / BLUM 

wCUL,m iij( Vl.5U,ll M/16( : " . 

v • IWlDli I nru.oN /rucon I) / srnr-i.A 

jf'1At 

flO 

C.\Ll mm ro l,\LW!.,\TE .~. TNE '/lf,,' /M:1 v'l!ifANC! xiWE., 
OOJU;;ru LOWlGN MO OBJECT.· 

mm ( I005 . JJO) . EL..'Y(I9M Ja,J), mJ)DBJ: Z!JBJ) 

I 
i 

CJJ.C!.i.!JI .:iNJil. L!."Jr JJ1C! , 
llU/1 • 5UmL I~ 11) 

,, rr nurrur 11.m:x -fMff AT Td! 
K,'f//tlL 0,\ TD A flU . 

D • VtEWrarn r WDNO V1~L .Wm 
1 • 1ni,,.,rmnr v11rn111 vrn UAL -Wlft 

END 

Al gorithm f low chart - program VRANGE . 
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LOG OF 
VISUAL 
IMPACT 
RATING 

2-8 

2·6 

2·2 

2·0 

1-8 
@P.8 

I ----r 
2·0 2·2 2·4 2·6 2·8 3-0 

LOG OF THE DISTANCE 
FROM THE OBSERVER (loa.metrE.• 

X PYLON 

~) PYLON 

@ PYLON 

SITUATED .ON THE SKYLINE ~ 

WITH . 50% BACKGROUND 

WITH 100% BACKGROU ND 

(G215 ) Graph depicting the re l at ionship between t he 

vis ual impact r ating of a pylon and the distance 

of t he pylon from the obse rver . · (JOHN8 3) p 12. 



(G216) 

1 mile 2 miles 3 miles 

Origin 

/ 

Viewing distance - traditionally measured in plan from the 
object sjte and represented as concentric circles. 



C.,1 
CD 
w 

Observer /vrsUAL RANGE LIMIT 

Physical distance) Planar distance 

I PLANAR DISTANCE L f 1 

(G217) Visual range and the measurement of viewing distance by the 
planar or physical method. 



C,,7 
~ 

,;.., 

Observer 
location 

,1 J 

Zoss 

Physical 
distance 

"" c:::::::: Ioes,Joes~.c::::= :5<7 

....... 

(G2 1a ) The geometry and notation for measuring Pho· 1 . 

· YQ1ca distance. 

ZOBJ 

LIZ 

.1 I 

ObJect 
Jocation 



CALL l'H YSO TO cALCVLATf !!I• fH>"ICAL 

YLEL-'lM:.i t-UW'kl 
r1i'J)P JOBl .:,OJJ rotJ , rce1,JC8J r.oe.,,Atr 

5LJNJJUTIN[ f'H15P [/lllC 

~D I 06S .roes zo~ 10~::, :roe:r 
z.oa.T 

CALCULATE TH! r,11.s1cAL 'illlJ//ft, o,s~t 
AL£t1TH • sou ((roes -JoeJ'Joi, 
(7006 •70&.r) rrJ , (:too,-1 ot,:1}fa •l 

ENO 

t<EAD : (lfYATlv.~ OATJ\ nAT~I~ - EL!'V 
: V1$1&1LJTY P,ff-1 Ml!TRll - SHED 

: ()().J!:CT DATA - I OiJJ, ::l08J , Z0~ 
; T}I~ O!lU,~l'lif~ ~YE l1t14'IT - !!'f'tll . 

: T!lt ~/~MT f~ OH ~•CV.OD LHfl TO JIit 
C:.fc:t'4!T-.JC CLNTl(t OF TH~ OU:LOlli'f/c6:JftT. 

• OBJ'H . . 

: TJl 0/~MSIONS OF THE v,n,;,nwr MA"'"' 
IMJN, IMAX JM1N .7MM . 

YES 

)'l'I 

NO 

c,ucuLATf mE fLfVATION YAL Uf OP TllE 
OO~<T. 

LO~ • ELEY (ro~, JoeJ) T 08..TH 

CALCULJ\TE n,t fllVJ\T/ot1 VAL Ut Of Tlfl 

oesEHE1'. 

LOe.5 • ru:v(r=,Jo~) .. Erut 

CALL 
V:!Wll'I& Ot$~Nef 

r tAM~ ross,Joas, r00J, JoBJ, ,~wm1) 

w-.iu AJ.lf.Tll JO~ f !LE 0~ "1 A 1U.MINA!. . 

,, C,jjJl/i rf t,1Jt9 As lo -'16,JI\OUnN! r,-11' 

\1.1.ue Of AL.f/fat 1.3 ~t11JII.N!P TD -ri-.t MA/If 
R sA/1 

S.JltJJllT!ftt f'I.N1D a,r,, 

/ 

C('J..C.ti.li'ff THE PL.AfW. \'!l'W'IM4 DJ6TANC.f 

AL.fST• • -~c,,._r((JO!!S -10!>1) U: ;t , 
(J06>-JV!!J)«t1;t) 

f!W 

/1!1\J/Vil:)/IAl/j,.~ 

ENC> 

ALEHTH•O 

(G219) Algorithm flow chart - program DISTAN. · th · 
and PHYSD. wi subroutines PLA ND 

5D5 



LAND FORM ELEVATION 
CLASSIFICATION CONTOUR MAP 

hi 11 top 

~ 
ridge top 

hillside 

plain 

va 11 ey 

~ 
hollow 

HYPOTHESISED 
PHYSICAL DISTANCE 
CONTOUR MAP , 

circ@ 

oval 

oval 

/2 

-------- r 
circular 

~ 

• 
circular 

(W 
(C22D) Hypothesised maps of physical distance fo · types. r various terrain 

5UG 



C;1 
c:; 
~.1 

Geographic co-ordinates 

--)r 
ori in = -+o-------------------------------------------

1 
J 

torth 

Observer 
1O8S,JOBS 

(G221) Planar angle 

AI t 
Object 

➔,_ I OBJ, JOBJ 

Li. J 

o<... = planar angle measured clockwise from North. 

geometry and notation. 



C.,1 
c;-
co 

J 

I 1 North 

Object D.I Object 

quadrant I 

quadrant IV 

.6. I 

quadrant I II 
.6..) 

quadrant II 

Obj ect 
41 

Object 

(G222) The value of rx.. in each graph quadrant, with the observer 
imagined at the origin. 



N.PHA = ARc-:;,,N 

(DFLTAijPE~rAJ) 

ENTER 

REA D OBSERVER. A/'ID OBJECT 
PAU,, 11-1 PLAN . 

roes 
I 

JOB5
1 
:r:oc;, :roB-: 

CALCULATE T~E D/FfEREN=£ s IN 
111£ l AN D J VA LVE!> Of TH! 
OBSERVER A-NP OB'JtCT t..OCAT70f15 

DELTA! .. / roes - IOBJ I 
DflTAJ"' I J0BS-;lOBJ I 

YES 

YES 

HO 

YE& 

ALPHA • z70• ALl'/JA• l!0°-r­

N:mH( DELTAI 
/i>ELTAJ) 

ALPHA• ,0° A L PHA • q o• -t AltCT Al'i 
(DELTAJ / ~LTA I ) 

N.PHA t no·-t f, RCTNj 

(!£LTAr I P!:1.TAl) 

'w/1../TE AI.P!IA /ff 11:RMll'/AL 
1
0~ 

TO A FILE
1 

OF. RETVRN VALVE 1V 

A Hl&HER LEVEL Pt\O~IV,M . 

END 

(G2 23 ) Al go r i thm f l ow char t - program PL ANAR . 
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C) 

0 
0 

Observer 
IOBS,JOBS,ZOBS 

,,. 

Horizontal line of view 

6.Z 

+ 
P lar',ar distance 

fJ measured from a line defining horizontal viewing. 

(G224) Sectional angle : geometry and notation. 



ENTEf\ 

READ OB.JF(T AN/"J OBSEKVEi-- DAV-, 
1 

THE f'f£ H£/&Hi o;:: TH: OBSERVER ; 

711: Hc/C,H, ,',BOVE Gi1!.0U/\JD t.EV!:L OF 

TT/E C.ENrRE Of" TH~ 05:TE,::;: 

roe:r , J05J,zoe:r, roe::. , J"0Bs
1 

z oe,~ , EY.EH , OBJ r. 

/ 

CALC.ULATE THE ELEVATION HEl(rHT A7 

THE CENTRE OF TIil BULL DIN 6. . 

zoB::rA "ZOB:T T oe:rn 

CALCULATE THE ELEVATION HEIC'tHT I\T 

TTIE 085£1(VER'S EYE . 

zoesA O zoBs + EYEH 

CALL PLA.ND TD UiLCVLATe THE 

PLNMR 015-V.Nc.£ BETWEEN 71/E 06.JE'CT 
AHO T'/1£ OBSE71.YER. 

PLAHD (roBs 
1

.TOBs
1
roo:r

1 
;:;oe:r, 

ALENTH) 

CN.C.ULJ.TE m£ SECTIONAL N1f::tLE 

THET/. ... ~l'tCTN/ (I ZOBSA- ZO&J'A f 

I A!.EHTH) 

Vll:JTE AT 11::R/'IIHN. Of. nJA FILE 
I 

i'HE VALUE 
I 

THETi'I . 

END 

rHETA - o 

THETA~ -THETA. 

(G225 ) Algorithm flow chart - program SECTAN. 
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(G226) Shape : delimited by the exterior edges or bounding contour 
of a form. 



~ 

0 
c.; 

a 
'~ 

,--.., r d-. 

~ "'------0, ~ -
Depth shape of surfaces 1 and 2 : always a square. 

Projected shape of surfaces 1 and 2 : varies from a square to a trapesium. 

(G227) Depth shape constancy. Under object manipulation the form 
or depth shape remains constant, while the projected shape 
varies. 



(G228 ) Cumulative factor s in form discriminution . 

G O -1 

First order desc riptor: 

SHAPE. 

:defines areas of 

contrast. 

outlines/profiles 

appear. 

Second order descriptor : 

SIZE. 

:scale of the object 

in context given. 

Third order desc riptor: 

EDGE. 

: exte rnal edges sharpen 

perception of the 

projected shape . 

:internal edges 

describe depth shape . 



~ 

C · 
C;1 

~ 
I 
l SHAPE 

SIZE 
EDGE 

close views of ob j ect; 

E 
'-""' 
0 

(.,_ 

-0 
C 
C'u 

rl ..... 
("J 

..u 
Q,J 

u 

Q,) 
rl 
D . ,.., 
C 
'-""' 
Q,J 
u 
(f) . ,.., 

0 

\\ 
I 
I 
I 
I 
I 

all cues t o form pe rception 
present . 

SHAPE 
SI ZE 

scale and size of 
object i n context ! 
discernible . 

SHAPE : object profile discernible 
-----1--- deta ils indiscerni ble . 

Viewing distance 

(G229) Graph of discernible bui l ding detai l and fo r m against the 
viewing di stance . 



C"J 
0 
C"J 

(G230) The ambiguity of projected shape in reading a form. 



Very little visual redundancy. High visual redundancy. 

(G231) Visual redundancy. 

G07 



Object 

form 

Shape 

contour 

(G232) Proj ected shape in complex groupings of buildings. 
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intervening 

land form 

intervening 

land form 

inter vening 

l and form. 

------------------

a) 

objects 1 OD?~ 

visible 

b) 

objects 60~~ 

visible 

c) 

objects 60% 

visible 

d) 

obj ec ts 60?6 

visible 

(G 2}3) Proj ected shape as mod i fi ed by screening topography or 
l and use. 
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80 

, ~ 
70 ~ 
60 /;},~ ~ 

~ /IJ/, , s;,,, 
(.) 

~ 50 
0.. 

.- e 8 Sides 

40 

30 
1' t:, 20 Sides 

20 2 4 6 8 10 12 

Factor 

(G234) The percent3ge of communality accounted for by 12 factors 
for shapes with 4, 8, 12, 16 and 20 sides . ( ZUSN70) p225 . 

GtO 



EOG[ Number SHAPE 

4 □ 
4 I I 
4 □ 
4 D 

EDGE Distance SHAPE 

-
10 0 
10 □ 
10 

-------------------

( G235) 

10 

The number of edges and t he di s t ance nround the perime t er 
edij e of a s hape are inopproprjcJLe measures of s hope for the 
reasons indi cated above . 

G 1. 1 



C') 

~ 

t•; 

High irregularity/complexity. 

60% of bounding box cover ed by 

shape . 

~ -
/ 

/ 

I 
I 
\ 

I 
I 
I 

' 

I 
I 
I / - - ___,,,, 

-

Irregular, but low complexity. 

85% of bounding box covered by 

shape. 

(G236) Shape complexity : % area of the minimum bounding box 
occupied by the shape. 



(G237) Shape angularity : the sum of the internal angles of a 
projected shape. 

613 



C) 

t-1. 
.;.. 

SHAPE 

Fourth 

Moment of 

area. 

......-

Fa 

' 
l 1 10 

10 

m 
~ 

~•;JS • (t} ·Y ~x;X)
5 

+ ~]/ ~x-X)
5 

(x)' J -t - -'/ 5 . 5 

= 12. 5 = 1250 = 0.125 

(G238) Shape directionality calculated for three different shapes. 



Wl l'infi ( VITT.i ~ .lll!!TV:() TD CIJ.LlJL\Tl 
5/Wf Ml\ - .'.lAlli 

ronr • Cil!l'J> (r ,J) 
Ja/if •rn□~(I ,N) 
ITWD ·l □□~ I•l ,J) 
JHID ·CDD •l,J•I) 

C'l!U/}[f - ccnr.lC 
-~CD!fm/1,[~ 
Cl1t'}[; • r- ((2 ." lll!T 
PH•~'\U) / l'HJM 

fl!Tfr. 

WD : CDOF-D (I,J) f Q~ I · l_,,~l!it5 ;,4,nD J• {,l 
, n51cc~ , 1Hl !1'Jnnt.~ !JI Jim : If T1/t MAl'f 

Tlfl MT"IX CO/J/W [OlfTNf',~ TH[ 5C.<J:[11 [OOtDJ,W[ 
rJ\J/\5 11' f'!llNT~ . 

GDM/'MTnm 

ror.E • cnar.o II,J) 
Jll/1f • WON> I,J,i) 
IM · GOO~ I •l,J) 
m.a · en□~ r•1.J•O 
ITH.'\ll • CDDRD(f •1 ,J) 
JT/fut • CDDI\P(I-2.J • lj 

Pl/lfmOMLJrr 

611.CUUTE TH[ /Nfl~Ml .~ii.fill 
fD!JW ~1 Tift T/11.U l'!J//fTJ mNf_ 

IMTANB • TAM (( / J!l11[ • ITWD O I 
(/10/t·m'UI)} ~ 
TAN((/JM ·JT:tm/) I 
(/IM· IT/ff.ff)) 

5UMA/'1fi • 5U:'W16 t lt1TM1B 

.. 

MEUlA • 5UMN16 I mJDE5 

WJ!. !Tt N161J!A :0 A rtlt D.\ ~J A 
TE.~MINAL 

.:' ND 

(G239) Algorithm flow chart - program SHAPE. 

6 1 5 

WWlATt fl1E ."11/\IZOMTAL D/J'l~51D/1 at 
Tllf. M!,ff_ XDl/'I 

Xort1 ; Xl1AX ~XMIN 

WWLNc iriE x V,'J,ut ar , .r crnru 
rDINT Of ])ff .111.>..n . XC31 . 

XC!N • XMIN • XD/11 / 2) 

CM.CULNE ~fNE OifJ'.CTI0/1,'lJ fT , ;>ill!CT 

~!lCT • llllio~XDl.i-U:!ll)ut) 

Wl\lTE DIRm ro A fU£ OK NA 
W.MJML 



0 
0. ., 

0 
II) 

" "" 
c 
II) 
L 

0 
0. 
0. 
<: 

· Inches 
30.--.---..----..-----r--,--,-,-,-·-,--,--,--,--, 

Size i::onstoncy 2 

20 

3 

JO 

4 

00 JO 50 100 

Di5tonce of spot in fee t 

(G240) Graph of apparent size agninst di stance. Cues to distance 
are progressive~y elimina~ed from line 1 to 4, resulting 
in the obj ec t size appear mg smaller. ( HOLW41). 
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~ 
i-.i. 

-::i 

Image 
size on 
retina R. 

17mm 

k . 7! 

d.., 

Viewing distance D. 

Viewing distance D • 

~or any object size~ 
relationship holds 

S, the 
,S R 
p = 17 

following simple geometrical 

antl tvYi dv == ~ 
D 

(G241) The geGmetry and notation of vision. 
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ENTEF, 

" / READ DB5El(YEf:. I\ND OBJECT Lo::ATIO't.5 , AND ThE HE JfJMT 
OF TH! v1,i8LE PORnoN OF 7Hf 08'JECT 

IOBS, Joe,s ) ZOb~ .) IOBJ _, JOBJ, zoe:r ) VP/11 

/ 

11.EA D MAX/HUM AN/'J Mltl/M[)M X AND Y VALVE.5 OF THE 
OB:YECT

1 
1\.5 MEASVRED FROM THE FOCUS POINT AT 111£ 

CENTT<E OF THE OBJl!Cf. 

XMIN I XMAX I YMJN I YMAX I XFOC I YFOC. . 

'\. 
C:ALCUL.A'TE 1HE HOR./ZONT?IL 0Jf1£NSJON OF THE J>:f.OJECTED 

SHAPE HDJM . 
HDIM ',. SO.RT (( XHAX - xH!N)2 -r(YMAX -Yf'liti)7') 

'\. I/ 
CALL PHYS() ro CALCULATE T1/£ VIEW/l'fft. D/SV\NCE 

1 
VDl5T. VD/ST "'ALENTH 

PHY5D (1085 ,.roa.s ,z oas, lOBJ, J08J,Z08 J , ALENrH) 

,t/ 
CALL PLANAR. TD 0.LC.ULl,TE THE PLANAR ftN(iLE · ALP»A · 

l">ETWEEl'I We ot5SERVER A.ND T1f£ 0/3JECT. 

PLl\i'IAR. (ro8.5, :ror,.s, z o~, roeJ, ;rot,J
1
z.08J, ALPitA) 

, I/ 
CALCULATE TIU. H0'1.IZONTIIL ANEiLE :SUBTENDED BY THE 

BUILC>INC:t. lrT ntE EYE . VltNci . 

V/tNf, : A-RC TAN ( ( 5CxRT(( XFOC. - X Mlt·f +( YFOC -YtT!tlf )) 

/ vv1.sr) + ARCTAN (( 5G.~T (( XFoc. - x MAX)2 + 
(YFOC. -YH}J'.)2 )) / VD/5T) 

" CI\LCVLATE MILL I 61EMPII\H VALVE 
J 

STERAD. 

STEFV,D ~ (vom/vo,sr)(c05(ALPHI\) - co..s(ALP~trAH") 

X 1000 

'-.V 
WKfTE STER.AI> AT TERMIN.-.L O R. ro ouwur FILE 
FOR FIJ1VRI!' PLOTTJ!'i(;i OH 6YMCOl'I. 

" I/ I El'W =_] 

(G242) Algorithm flow chart - program SIZE . 
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C': ~· 
c.; 

BU IL TFO RM \ 
EDGE I I 

, I/ 
EXTERNJ'I.L 

bounding polygon 
of the bui ld ing . 

LANDSCAPE profi l e/contour . 
_\ I 

EDGE I , l, 
TONAL 
Shadows/texture . 

Patterns/colour. 

I 
,1-

Low contrast : 

br ight ness/co lou r . 

I 
~ -J_,, 

Si l houetted ·slurred 

(G243) A taxonomy of edges for bui lt f orm and l ands cape s t udi es. 

~ 
I NTERNAL 

I 
--1, 

FO RMAL 
Constructional 
lines . Landscape 
rirlnP.s 

I 
..__y 

Hi gh contrast : 

brightn~ss/col our 

l 
~ 

f 
Carnouflaged 



N=N+I 

ENTfR 

W.t:1 : CDOKP (I,J) FflK I· 1,/@Pfii ;ANP 
J•/,2 . 

: N5IVE5, Ttft !1llNtU DF E PGE:i /FI mE 
.jtt,l.f'f 

: DBJECT LJJH/NNf CE W!f.'i : DBJL (N) 
fOfi tf = I, NSIPE5 . 

THE MATRIX COD!W CONTNN3 Tttf 5Cf.ft!t 
aJDAf)JNATE f'Alf'..~ DF f'lllNTtl. 

: THE LUN INANCE Df Tfff ClYfTEXT : 
-COf1LUN . 

NO 

N • I VERT c O 

CN.CUlATE Tfff ff)BE CD!IW.5T MTINB : C . 

C =(DBJL(N) I CONLUH) -/ . 

IDNE ·CDOF<D (N,I 
. JDNE • COOKP iN,:l) 

ITWD • COOI\D NT I, 1) 
mta ·COOR.D Ntl)) 

CN.L fLNi[) TD CN.CULATE THE Ali6LE DF 
1HE EDSE PEFIT1ED Br (IDNE,JDN9 ANP 
(DWO,JT'rlil) 

f'l/i,ti!) (IDNE,JONE,IiWD,JMO,N.PHA) . 

NO 

HO,~· HOI\ t I 

!10 

0\LCULATE THE EVBE DIR.£ CTJON VALUE, El) 

ED c vnu I HOR 

WNTE EV ro A f/LE OR AT A TEM!f'fAL 

KEAV EDBE NUMBER. : N 

WCULATE TT/f f P6f CDNIB,,ljT 
RArtNG: C. 
C=(O&IL(N)ICONLUN-1 

(G24 4) Algorithm flow shart - program EDGE. 
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N = I C = 0 DBJLUM = O 

BUM Tiif ED6f LUMINANCE 
VAl.UEB: 
OBJLUM c DBJLU/'1t Dfil1(N) 

NO 

CALCULATE Tift fP&E CONTR,,\vT 
MTINB DF THE l:1/ifi.f'E : c. 
C ·((ODJLUM/NBIPEfi) / . 

(CONLUM I NSIDES))-t 

'WKITE C TO A FILE OK AT A 
TfKMINAL . 

END 



0 Augmented or junction points in overlapping shapes. 

(G245) Overlap: junction points or augmented points common to two 
overlapping shapes : 
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Ci'.1 
l \ ) 

ri; 

* only the shaded areas are considered for processing in the program OVRLAP 

POLYGON snj I I I 
UNION I I NTERSECT JON DIFFERENCE A-B DIFFERENCE B-A 

nvrnt AP ~ , A u B A n B A - B B - A 

01 SJUl NT I ■ I □ □ ■ □ □ 
CONJUINT [I] rn 
SUIJJO JNT □ □ 

CO- JNCIDENT □ □ 
lC246) Overlap/Polygon Se t Operation Matrix 



\/ 

READ SHAPE C0i1NEF, PO/f17~ AND .frV6MENT£D POJl'/r., 

FROM v1:,11\ 0/~PLAY PILE, ,..S A 6FRl!:S OF 

X y SC.REE"1 (C,·ORV 1/'IAT.: PAIRS FOR EACH 

:,UR/'ACE 1/'i 711E /HA~!: . 

:,vRFI\CE S I l:if a.-

c.o-oWJHAm · x, Y, t;, XA )~ 

CALL POLY(:( (v1srA SVllROUTIIVE) TO UoLCULATE 

T1fE lift.EA Of TWO POLY~0NS (A A/'ll> ~) ltNJ) 

T1/E l'if?.Elt OF TJ!EfP. OVefU./',P. 

A " B = OVRL 

AREA 

NO 

NO 

CALL )IP.EA TO c.l\LCULATE THE /IRElr OF 

T1(E P/lOJE.CfED SHAPE 
I 

FIWM A LIST OF X, y 

5C.1'1£EN CO·C>Af)lf'WF. p,-./R.s . 

5AREJ. s OBJECT AREA VISl~Lf 

CALCULATE WE Pf.RC£NT/'l(i(£ OVE'r..LN'fEP Arh'i . 

OVARE/1 = /\REA/ 51\"-EA x 100, 

WRiTE OVIIR.E?A l'i T TE'r..MINt.L OR TO A FILE 

WITH On/ER VI\WE.S OF OVAr..EA ~Of"I DIFF'El<!:rtr 

LOCIIT/01'\5. THc FILE MAY 5E MI\PreD OVT VSJf'/C,, 
5YMCOH 

E/'/D J 

(G247) Algorithm flow shart - program OVRLAP. 
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object b) -----
------;----------□__,r 

- ··------- .----~- -- -- --

1 I 

object a) 

Line of ----sight 

object c) 

Object a) appears above the obse rver's eye level, 

and may be cons idered further distant in the s cene 

than obj ects b) and c). Obj ect c) is perceived 

as nearest since it is be low the hori zontal line 

of sight. 

(G248) Position: in general objects whose bases are below the 
hori zontal line of s ight are s een as nearer and further 
obj ec t s commonly have a base line hi gher up the fi eld of 
view, perhaps above the line of sight. 

G21 



ENTER 

RE:i,D OEJECT A/'iP OBSERVeF- DATA 
1 

1H!c EY= ME/OH T OF THE OBSER.V£R; 

11/E HEIC,Hi /\BOVE GROUN D /..E.VcL OF 

Ttf= ctNTRE CF THE v5JEC;. 

IOBJ", J0E0 , zoe,J / IOBS I JOB S, 
ZOB S I EY£H I OBJH 

/ 

CALCULATE rt-'..= ELEVATION H!:lf:HT ,..,_T 

THE c..ENTRE Or n-t= BVILDIN 6 . 

ZOBJ"A czOEJ TOBJH 

CALOJLATE THE El.1:YltTla-1 ftE/6HT AT 

71/~ 08SERVl=R 
1
.S EYE . 

Z OBs;. ~ ZOSS t EYE!f 

YE6 

C,),LL PLAN D TO CN.CULATE THE 

PL"-HAR DISTANCE BETWUN THI!: 05JR.T" 

AND THE OBsERV~P- . 

PVIHD ( IO~ I ::TOBS, Zoo~ ;roro, 
/11.ENTH) 

0 ,LCVL,-,TE TH£ 6ECT10"iAL 1'i/'l (:J.LE 

,HETI\ c.f\RCTAN (I ZOBSII-ZOB..7.>.I 

/ALENTH) 

IF TH!TA ., 0 
01'. -75 (,. THET,._ <.-~ 
Oil. -t,O < 'flll!TA < --tS 
OR -iS 4 Tt'!'TI> < - 30 
O I'. - :!,O-<. 1l1t'Tlt < - IS 

O Ii. - 1,< TIIET-" < 0 
OR 0<.7NE"P'-, 15 
o"- IS< THEr,'i (. .so 
of< JO<. THETA "'- -tS 
OR 4S<.mErA.(.1,0 

PF 
P F 
PF , ,.,. 
Pf 
PF 
PF 
PF 
PF 
f'F 

Y£5 

ao -, 
•2 
•3 
•,f. 

•5 
•(. 

=7 
.g 
"I 

WRITE PF VALUE AT TElfJ''I/NAL OR 

TO/\ FILE . 

END 

THET,-t. = o 

THETA =- - THET/\ 

(G249 ) Al gorithm flow chart - program POSTIN . 
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C') 

N 
C; 

Visual 

Observer 

(G250) Position Factor values for the program POSTIN output. 

60° 

45° 

30° 

15° 

oo 

15° 

30° 

45° 

60° 

75° 

Position rating 

in the routine POSIT. 

9 

8 

7 

6 0 

5 

4 

3 

2 

1 



C) 
::, ~ .,. 
•J 

object I \ 

observer I -J H ./ 

L, ~ t., k ~ k J J )r ;;,v ,Y 7 ;, -~ ~ 1 A 

-J''--------------------"7ii.t 
D = viewing distance 

(G251) Backcloth geometry and notation. 

The% visible of a building above the horizon= 

= H - (tan b)D , where the angle bis the greatest 

angle between the observer and any grid cell in the 

viewing direction. 
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n 
0 
3 

-cJ 
C 
("1" 
(D 
....:, 

O" 
OJ 
(J) 
(D 
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(J) 

'< 
(J) 
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0 
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....:, 
(D 
(J) 
ll! 
OJ 
....:, 
rJ 
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I-'· 
::J 

< 
I-' · 
(J) 

C 
UJ 
I-' 

I-'· 
3 

-cJ 
Cil 
rJ 
("1" 

OJ 
::J 
OJ 
I-' 
'< 
(J) 
I-'· 
(J) 

c.::> 
:::z: -er., 
er., 
LLJ 
c...:, 
c:::> 
a:: 
a... 

LLJ 
a:: 
a... 

c.::, 
:z: -er., 
er., 
LU 
c...:, 
c:::> 
0::: 
a... 

c.::> 
:::z: 
er., 
er., 
LL.J 
c...:, 
c:::> 
a:: 
a... 

I-­
er., 
c:::> 
c_ 

I INTEGRATED SYSTEM FOR COMPUTER AIDED VISUAL IMPACT ANALYSIS I 

iS 
;§ 

z: 
::c 0 
""i= 
&"~ c,,.._, 
z: r 
~~ 

,LENTE I\ 

_i~l1TEK J!nrrn I rnrrn J5t1nl\ I rM □TD1JMMMETK1c PATA amM j!11TEK J;NTEI\ 
r;:------,- 1"c------t r ro,i,r,mioic - 1 -~L U11E/f.""-" I Tlll'O'l'\>l'IIIC cc,,- I ~- 11.N<D/'0"'1 I EXIST/N~ MANUAL 

IOl'I ,~ D.). IW:5. I C:C,,TOOl!S I ~T~ fJL£~ I 'JtlUJlt C,/ftlT/$JM" . I ~'IDHAT"IC. I fifN!MTDflt l kfY50AIID I N/'tJT 

AU'Mlfwt:"JC lff'VT. I ltf'u.MOi AT l PlflfTl~ll'f~ . I = I I ~fOUfr~P 
I . I 

~ON£ ~ f.~"c,,t· I PI.Moo• l!l.7Elllq 
1~~,d.,, I : , ..... -. l'IDIII! C.ll:>N£ll!Y ll\Tlf I~, ~•1cr,pV1'. 

+--------l- 4---------1 +---- -4 FU.f., N.A.Y AUtltV'/ '71t0NE TO El'.RO~ 

.I.ElfffR J, iNrE~ l IOOST fOI(. OSE JN EXUrTIONALLY SL1" 

~ I <.ONlOU,\S Of 1 ; COl"fllllJR> OF i 0111.Elt PR~; noc.E~ ro~ 

is~ NMU'L n~ 1W !WJJ.~60 MO tn8. OR 6T°"-fp JN A UNU:lLLft> TYf'IST.i . 

g~ 
lNTSU'OLA.TION. I LANI> USE Ml'A5.1 LANO USE -I ...,,,_,,,.,..,., OEOHET1Q'LlM\lt'Y. 

NfMfftHUXlt IMM. i"-Y"""""""""""-1 l DEliJVED fflOM l Pf~JV!P filOf'I 

~~ 1'"-0l1~ TO EMOI. 
11£5eMCH I I AElll.<L l'HOTOS I ~ Pnoros . 

:s"' .L --1 .L _...l. 

1' I I I 
, ' / / 

DATA EDIT/No AND CHECKING 3-(1. 

TOl"OGM.f'fflG AND UNO USE PAT1iaME:S :.c.AliNEI> f(]I( ~ .EM.OM TI~0.5J"1PJ..f X 
/4oAL/LfO 

Pl&ITI..SINQ \ 1Elt£0 PLOTTER SY.:5T[M 

TOPOGRAPHY 

~~i ~~ 
r,tuf'OSEP~ 

TITLE ANP PARAMETER Fil£.~ F~ VIEW PltOCEMINQ. /MJ>tvs Of tfl:S/8tWTY / 

/v,,HtXJW I 1~1£"'-ST Ol!J/5:T LtXAr10t</ ~1no• or R'ITA SET/ :lCAI< o, •,s1a1L1TY / 

VIEW2 
~dt:7 
_l VISJSIUTY ~ YI.SIIII-IT"Y 

ASOV It. Htllrzon 

output 

LANDSCME Df516/'f ~Ol\lVJ15 

:CUT ANP FILL 

:PRAJNAGE .tc.. . 

1 
('---,-o_u_t-p_ut _ _, 

I 
I 

3ECT 

i~ 

I 

BYMCON 

~ 
I 

r------------, 
I VIDERE 

l'WLTll'Lf YJOIJ'Oll'iT O!5J"fCf ~ 1/0AN, I 
Vl->10,L/TY COl<)"OO., Vi>i"ILITY V TVi '[jf g, ACUITY I 

1 --•----lt----4'--;r--'J'----l-,i rt-- &48LE 4fOf1EflY 

J' + ,...

0
,,,:

75

,~~" I ro mwr v1Ew1 v1tw"1EI> I i MT~ .,..,, 

.. ,. INTEIV>CT/VE t>'\TA flL/e I>' I Vlf>TA <W'Of'tfTRY I 
P1'S:PAAAT'JON SEQUENCE . ~ MT,\ ~f 

11 DIS r AN I u.__::=p..,=,.,..=y =,IL= .. =,,.,,=,,=1 -
\! I PLANAR I Vl)fO 01$C s-
°}j · SECTAN I 
11 SHAPE I 
I I SIZE I 
I I EDuE I 
11 OVRLAP I 
I. POSIT . u BACKCLOTH I __ l ______ J 

VIEW1 

output 

v 

output 

5FHINX PEKBFX 

I~ ~ 
I 

I/ J 

I 

~ I ~f1TEf\ 
0/&ITJ.)JHf.t 

Tfll>I-ET 

&-Ml"Ml~L /N,VT 

&e,T wrru• m 
,,w.HITECTUMl- .atl 

~ 

BIBLE 

r--_j;~~~ 
I :e::'-5 I 
I I 
I 15/e,,IAK ,_. I 
I .................. ,1 
1,Q\- I I ......,.,. , 
It _,,..""41 
I CLUUl<T> I 
l?f =I 
L---~-~ 

BIBVIS 
c.oNVfk510N OF 
8'11L f _,..y 

1---------'i' IM\ TO VISTA . 

) 
J ffCJLITY TO/CMME I 

Nrr./f/J/mr/ro l'll.f . 

T 

BIBLE 
Wlilt.E Llf'IE 

D"'"""'& r "°'"",x;n~ 7r 
I '--97 

1/ -
1/; I 

H f'f!OJIU/QtfS 

' Offfl1()Wl'llC / """'' 

K---
CAl1fftA LEffi 5JZE 

CNLA'-ftEMEfff llCJOR 

V I v1t.,.J/j(z r,,ucno11 n A/iD Wlf1()0" 

L----,-----

output 

BIF>LE VIEW FILE 

Bl5fLT fll5Dl5 
NNH/Al. :.0.f£1'1 

>---------1' tt>fl'lNG Af"tD 

fllt061tAM ro nor &IDL.E VIEW l'"IL(S 
1 C.OWMINC-:. OF 

~OU VIEWS. 

/ 

H16H QUALITY T~ 

~~NT\ /4
N:CfSSTl1:~ G,IW'ttlCS J'f.lU1JIW.. 

A.ED /0Zf II.I'll> JMK 

.JcT PLOTTt:/?.. 
/ 

TEKTRON~X\-1 11".Kl!IDHIX 401~ TifERMAL COPIER Sllf.l?S V!CTOJt.. 

~ '""'"MLS·© 
/

TEKTRONIJ(~ 

~\ 

.5TATl5TICAL AND 61\AFHICAL DATA CONTOUR/ 5YMBOL OVEI\LM MAP~. 
PR0JfCTION5 Of LN1DFORM /\ND 
BUIL TfO/\M. 

5ECTIONAL DM'w'IN6il 

' j 

5/>1 o• 
G.OLOIJR VJ0£0 

G!IMff<A 

,.L ENTEi\ 

VISIMP 
VISTA "1PUT ,.,.11,\&fMfNT MOD\Jl.f . 

=rE MD fPIT 

: 6'f0.1'1ETRY ~l"A~f - &l&MA..K 

, COI.OUI'. MTABA5E - V/.SCOL 

: TILE" CMT/IBA6E • Vl:.Tl L 

: C.ONTitOL fU .. .f roR VISTA VJfWIN6 

/ VISTA ' 
' / 

\ 

MA>" . • LIGHT =•l \ 
/'Ok ~H,\DIM~ . II 
c.A.MEAA I ' 

:::::''=EW=C.O=H=E===!J, 

Ol!l,SE~Vf~ LOCAn:>N 

1't~'6 1!YE I &M>VND 

VIEW TYPE , ~ 

flrYATIOH I ,....,.,.,..,, I 

IJSER DfFll'ltD WJNDOJ "I 

OH Jtff SCENE II 

COLOV~ I 6,EOMET"-Y / TILE 

MTAM.sf:S. 

/

LOW Q.VALirY \ 
P,AJNTEll FO'­

P/17" CHECK ll"f& . 

VISTA 
COLOVCfD "l"fD 

~"""'p 
/'EIW'fCIIV[ 
DMlo/!N& 

W/J 

'-------...--------' 

output 

V15T1' Dl5PL/\Y MODULE 



AO SIZED INPUT 

DICtlTISll'iG! TA?>LET 

Low RESOLUTlOf'f MA,RIX PR.INTER. ~ ~ /HK ~T COLOUR 

M»ER TE<H1NAL. I! : Ctimw PROCf:56/N'i UN,r I A3 s,z.c. 

~ 32 Bir M!NIC0NPUTER 

(A?Ot.LO Dt-1300 cR VA'/. 11/ 760) 

~ IL--------i CIP ro J.5,.,,g op NAIN MEHOR.Y. H 3(,11 Wlr.mf 
i'..i HIGH RESOL V110l'/ DRUM ?LOTTER. ~ 

COLOUR RASTER 

TERMINAL (AED ib7). 

......__, __ 
LOW .CWAL ITY 
PR.INTER. . 

......__, __ 
Hl~H 0.UAL IT>' 

PRINTER. 

(G253) Computer based system for architectural practices involved in 
visual impact analysis. 
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Ci~ 
w 
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Set goals/objectives/criteria for judgement at all levels of decision making. 

I 
Government 

I NATIONAL 

Policy making 

Forecasting 

-dj 

I \ 

Regional Councils District Councils Public Client 

I RE6/0NAL 

Land use planning 

Transp.lComm. needs 

I LOCAL 

-socio-economic factors 

visual impact assess. 

TIME 

. (G254) Outline methodology for impact assessment. 

I 

I BITE 

environmental constr­
aints. 
accessibility 

t 





Clyde Estuary 

location map 

1:625,000 

N 

r 
(G255) Hunterston loca tion map 
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Clyde estuary. 
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Proposed siting of a third 

nuclear power station at Huntcrston 

SCM,Jl'HNl;NAN SANOS 

SCALE 1, 20000 

FAJfllUE AOA05 

(G259) Proposed siting of a third nuclear power station at Hunterston. 
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(G264) Visual impact on the Clyde estuary . 
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(G265) The local visual impact from Hunterston 'B'. 
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·(G266) Climato logical dat a, Hunterston. monthly average rainfall. 
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(G267) Climatological data, Hunters ton no. of days per month 
with snow or slee t falling. 
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( G268 ) Solar az i muth and altitude chart for 56° north. 
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Average Daily Duration of Bright Sunshine (hours) 

(G269) Climatological data, Hunterston average daily duration 
of bright sunshine (hours). 
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(G273) Cl i matological data, Hunterston. 
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Yes 

READ 
Input file 

READ 
!MIN, !MAX 
JH!N, JMAX 

SAREA : 0.0 

Calculate 
PAREA 

!HIN 

J :JHIN 

No 

Yes 

Set values of 
11,12,D, l4 fr om 
current valocs of l ,J 

Yes 
7>-----H CALL 

Subroutine SQUA?. 

Si.R(A 

RATIO : PAR(A/ SAREA 

WRIT[ v8lues of 
SAREA, PAREA.R~ r 10, 
IH IN , !MAX, ~IHN , jHAX, 
JGS JZ E, JGSIZE. 

No 

ENO 

'fes 

Yes 

Algorithm flow chart - program SURFAC. 
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PLEN: Half the planar length of the main diagonal, squa red. 

15: ( 11+12+13+14)/4 
01 : 15 - 11 distance 
02: 15 - 12 di s t ance 
03: 15 - 13 di s tance 
04: 15 - 14 distance 
A1 : Area of tri angle 15,11,12 
A2: Area of triang le 15,12,13 
A3: Area of triangle 15,13,14 

· A4 : Area of triangle 15,14,11 
Surface area of grid cell= AREA: A1+A2+A3+A4 

(G275) 
Naming convention in subroutine SQUAR. 
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ENTER. Fl<OM Mf\lN f' ROGiRAM 

....___ 

----
f\EAD I1 l/4 13 I4 
CORNER POl"lT VALUES OF C,,RIO CELL 

....___ .-
GALCVLATE :r 5 

IS -= ELEVATION HEl<tJIT OF CELL CENTR.E 

...._ .-
CALCVLA,E PLEN 

PLEN "' Y2. THE PLANAR.. LENGrTH OF THE 

CELL 01/IGiOl'IAL J SQ VARED . 

........... ...,,/ 

CALCVLATE Di D::l 03 P1-
01 f)Z D3 AND M ""' 77/E [)!STANCES FROM 

71/E CELL COR/'fERS "TO 15 . 

..-

CALCULATE Ai AZ A3 A4 

Ai AZ A3 A4 "' WE AF..EAs OF 71/E FOOR 
TRWi0LES A.PJ)RO(/MATl)'fft 1HE ~URFACE AREA 

OF 71/E 6iRIDCHL . 

....___ 

----CALCULATE THE. TOTAL ARE/\ OF CELL 
I 

A5 . 
J\5::: A1 +A2 tA3+A+ 

-.......... ...,,/ 

END 

---v 
I RETURH TO MA N FR06RAM 

Algo rirhm Clow ch cJ rl - subroutine SQUA R. 
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J651lE 

value of 
value of 
va lue of 

15 = (11+12+13+14)/4 
RM1D12 Elevational 
RM1D23 = Elevational 
RM1D34 = Elevationa l 
RMlD41 = Elevational value of 

the mid point between 11 
the mid point between 12 
the mid point between 13 
the mid point between 14 

512 = 11-12 dist ance 
523 = 12-13 distance 
534 = 13-14 distance 
541 = 14-11 di s t ance 
MP12 = 15 - RM1D12 distance 
MP23 = 15 - RM 1D23 dist ance 
MP34 = 15 - RM 1D34 distance 
MP41 = 15 - RM1D41 distance 
A1 = Area of triangle 15,11,12 
A2 = Area of triangle 15,12 ,13 
A3 = Area of tri angle 15,13,14 
A4 = Area of tri angle 15,14,11 
Surface area of grid cell= AREA= 

l\1+A2+A3+A4 

and 
and 
and 
and 

12. 
13 . 
14 . 
11. 

(G277) 
Naming convention in subroutine REC1 . 
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END 
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(G270 ) Algorithm flm1 cli.:irt - s ubroutine RE CT. 
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(G300) RGO (Red/Green/Blue) Colour Model Box. (STEA83). 
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