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Reinstated industrial wasteland

and quarry.

(LOVE79) p264.
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The linear incision of pipeline corridors across the landscape.

(Gé)
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Electricity pylons - high visual attention especially when seen
against the sky.
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A PROPOSED 25 MEGAWATT AEROGENERATOR

(G9) Wind turbine generator. (WATT79).
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(G12)  Markus/Maver model of the design process. (MARK72) p22.



Assimilation General Study Development Communication

Phase 1 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 problem.
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.

(G13)  RIBA model of the design process. (LAWS80) p24 (ROYASD) p346.
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QOutline plan of work

Stage Purpose of work and Tazks tc be done Peapla dltectly Usu ]
Decisions ta be reached Invoived Terminology
A. Inception To prepare general outline of Set up cllent arganisation for All client interests, Briefing
requirements and plan future brieting. Consider requicements, architect.
action. appoint architect. .
8. Feasibility To provida the client with an Carry out stucies of user Clients' represantatives,
appreisal and recommenaation requirements, site archits B s,
in order that he may datermine planning, design, and cost, etc., . QS according to nature of
the form in which the project is as necessacy to reach decisions. project. .
to proceed, ensuring thatitis
feasible, functionally, technically
and financially,
C. Ogtline To determine general approach Develop the brief furthar. Carry All client Interasts, architecis, Sketch
Proposals tolayout.design and construction  out studies on userr A s, QS and i Plans
in order to obtain authontative toch | problerms, p i 23 req:
spproval of the client on the design and costs, as necessary
outline proposals and accom- to reach decisions.
paaying report.
0. Scheme To complete the brief and decide Final developmant of the brief, full  All client interests, architects,
Design on particular proposals, design of the project by architect, engineers, QS and specialists
ing pl g ar praiiminary desiga by enqineery, and ail statutory and other
. appearance, construciional preparation of cost pian and full aoproving authoridies.
methoa, outline specif expi tory report. S
and cost, and to obtain all of proposals for all approvals.
approvals,
Brief should not be modified afterthis point.
E. Detail To cbtain final decision on cviry Full design of every partand Architects, QS, engineers and Working
Design matter related to design, component of the building by specialists, coniractor (if Drawings
speacification, construction and coliaboration of all concerned. appointed).
cost, Complete cost checning of .
designs. k.
Any further change in location, size, shape, or cost afier this time will resuit in abortive work,
F. Production To preoare production Informa« Preparation of final croduction Architects, engineers and
Information tion and make finai aetailed information 1.e. drawings, speciaiiste, contractor (1t
decisions to carry out work. and spacificati )
G. Bills of To prepare and ail P of Blils of Q i Archi QS, contractor (If
Quantities information and arrangements and tender documents. appointed).
for obtaining tender.
H. Tender Action a3 recommended in NJCC Action as reccmmended in NJCC Architects, QS,
Action Code of Procedure for Single Stage Code of Procedure for Singie Stage enqgineers, contractor,
Selective Tendering 1977.¢ Seiective Tenaering 1971.° client.
J. Project Toenable the contractorto Actioninaccordance with The Contractor, Site
Planning programme the work in accord- Management of Buiiding sud-contractors. Operations

ancewith contractconaitions;
brief siteinspectorate: anc make
arrangements to commence work
ons.te.

Contracts® and Diagram 9,

K. Operations
on Site

Totoilow plans throughto
practical completion of the
building.

Actioninaccordance with The
Management of Buiiaing
Contracts® and Diagram 10.

Architects, enqineers,
contractors, suo-
contractors, QS, client.

L. Completion Te hand averthe puiiding to the
clientforoccupaion. remeay any
defects. settle the finataccount,
andcomolete all worxin

accordance with the contract.

Actionn accordance with The
Manage:nentof Bunaing
Contracts*® and Diagram 11,

Architects, engineers,
contractar, QS, client.

M. Feed-Back To anaiyse the managemant,
construction and performance

ot the project

Architect engineers, QS

Analysis of job recards.
' fe b g client.

Studies of building 1n use.

(G14)

RIBA outline plan of work.

(ROYAB0) p351.
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Performance

Theories

—_———— —

Deduction

~

(MARC76) p20

March's PDI model of the design process.

(G15)
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generator - conjecture i analysis

(G16)  Darke's partial map of the design process (LAWS80) p34.
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increasing accuracy and importance

accuracy and
rigour of visual
assessment technique

level of

importance of design
decisions relating
to the visual form
of the development

0 TIME

Design process

\

Inception

/

Completion

(G17) The importance of design decisions and quality of v1oual

assessment procedures over time.
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The design activity model (MAVE75).
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a6

problem definition

Divergence:

i)
ii)
iii)

iv)

(G19)

the objectives are unstable
and tentative.

the problem boundary is
unstable and undefined.
evaluation is deferred till
the convergence phase.
constant revision of client
brief and objectives.

Transformation:

i)

ii)

iii)

Jones' three stage design process :

the imposition of a pattern
on the divergent search in
order tc permit convergence
to a single design solution.
objectives,brief and problem

boundaries fixed; constraints

and variables recognised;
judgements made.
sub division of the problem.

communication

FINISH

Convergence:

i)

ii)

iii)

iv)

divergence/transformation/convergence.

reduction of uncertainty in
hypothesised solutions.
sub problems ‘arise with
increasing convergence on a

.design solution.

representative models become
less abstract.

reduction of options to a
single chosen design. .

(JONE8O) .
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NATURAL
ENVIRONMENT
SYSTEM

BUILT

climatic
conditions

topography
©

A
/]

Vegetation: e
seascnal changes
landscaping strategies

) ENVIRONMENT
modelling
technique SYSTEM
heating
energy method
modelling =
" materials +
construction
0
Visual
modelling
artists' s
impressions Building geometry
and layout.
3d medels

(G20) Modelling at the natural environment/built environment

interface.




DESIGN HYPOTHESIS . CAD APPRAISAL PROGRAMS

GOAL ESP
Fabric
W / BIBLE
- FORM
Viewing \\
parameters //
VISTA .
Colour /

(G21) The role of geometrical form in computer modelling of buildings;
reference to ABACUS programs.



Constructional geometry:

lighting & site management
studies.

Detail: drainage

cut and fill calcs.

Spatial geometry: appraisal

of energy and circulation.

Building geometry;.

Outline form and layout

86G¢E

of building.

site landscaping and layout,

road/path alignment.

Landform geometry;,
large scale

land use planning.

(G22) The hierarchy of geometries in building and planning.



ratio 1:3:6 ratio 2:1:6

height of middle height of distent ob ject
distance object to to tnstallation
tnstallation,

Viewpoint o

St ; s iR s s
_—— T T R
P

/ : a

Buildings, tree belts, or //
other landscaps incidence
ol known posit ion, height
Proposed installation And mlavation;

projected height known

pProiected elevation known

SECTION TO SCALE

ratio 1:3:5

height of contour related

to horizon and helight of

proposed installation. \
viewpoint

C;é';

e

———
———

66¢

Tree or building or other
landscape incidence identifies
contour position on photograph

Proposed installation
projected height known
projected elevation known

SECTION TO SCALE

ratio 3:5
height of pvlon related
to helght of installation,

v lewpoint

~~-_\Py?on on or close t¢ gite
height and elevation known,

Proposed installation
projected height known
projectad elovation known

SECTION TO SCALE,

(G23) Sectional drawings for photomontage panorama, shown in (G24) (GRAH77).-
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Photograph set up on an are with
a radius centred on toe viewpolnt,
. :

Proposed installation supsrimposed

on photograph using conventional > -\
draught ing techniques or photomontage., -

Arc established by relating
identifiable points in the
photograph to the map.

Reference points

Pvlon, telegraph pole and
prominent buildings all

clearly identifiable on

both map and photograph,.

Proposed installation

Viewpoint
(point at which photograph
was taken)

large scale 0.5, map.

(G24) Photomontage construction. (GRAH77).



Screen

> p Apparatus for combining images of view.and model

"Model on turntable

Parabolic Mirror

Scraen

Apparatus for determination of "silhouette factor"

Silhouette Factor

?%wﬂﬁg

(G25) glide and model montaging to determine a 'Silhouette Factor'. (MURRS7)
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(G26)

Helium filled balloons for assessing the visibility of tall
structures. (BUREBO) p37.
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CORRECTION MUST BE MADE T0 COMTOUR HEIGHT FOR EARTH CURVATURE

AR'-AS IN YISUAL SHADOW FROM TOP OF STUOY O0BJECT —onou /

=aZNUZAAN /M

erllE = ORYELLOW  “HATCHED- OR GREY W-Y HorG H or G

LINE OF SIGHT

LONE OF VISUAL INFLUENCE.SHOWING CROSS SECTION

ACTUAL CROWN OF HILL

LINE OF SIGHT

_ ASSUMED HEIGHT OF VIEWER 1-7melres (5°5feet)

VISUAL SHADOW STARTS HERE

(G28) Zone of Visual Influence, CEGB. (HEBB75). Sectional drawings.
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| SlTE&OF
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ZONE OF VISUAL INFLUENCE ;A TYPICAL REDUCTION FROM 4IN:IMILE,

NORMALLY DETAILS SHOWN ON A 1IN:1MILE ORD

NANCE SURVEY MAP

WOULD BE SHOWN,SHADED AREAS ARE THOSE IN VISUAL SHAQOOW.

(HEBB75)

Plan of impacted area around study object.

Zone of Visual Influence, CEGB.

(G29)
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(G30)

Visual Intrusion Index.

406

(HOPK71).

Figure 1: Example or Visual
Intrusion

This photograph of an

elevated motorway has imposed
upan i1t the limits of the visual
field of each eye (left eye full
line, right eye dashed line).

The area where the fields over-
lap i1s seen by both eyes.

Ins:de this zone intrusion 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 £C are drawn

on the photograph aiso.

Figure 2: Assessment of the
Visual Intrusion Index from an
Existing Situation

The full-fizid photogranh cs cn
Figure 1 which covers the
whole visual field from the
ooserving point, is placed
under a sofid angie trans-
parency overfiy as shown,
each segment of whizh covers
a solid angle of 1 miilisteradian.
Segments are counted in each
of the annular zones 0 -6 ,
6°-20°, 20°-50°, 50°-90-
(edge of diagram). The
appropriate multiplying factors
(see Table 1) are appiied to
the values for each of these
zones and the sum of these
products found. This is the
Visual Intrusion Index.



Kev.

D

("lines of equal vision"):

=

Z
Q¢
LC
53
O _.2
wi >

S aEmMuEERLUR

intermediote horizon

ISOVIST LINES

N

- visual wotershed

lines to o distont view ——)

W‘J
3%
& 2
e
O o
<=
a3

linking lines

p.84

)

aG79

(PI

Visual Assessment.

'Isovist

(G31)

407



CFIG 4.1 FIELD ASSESSMENT STAGE 1~

Observation points established on 1:25000 base map and
target points on line identified.

FIG 4.2 FIELD ASSESSHENT STAGE 2

e e e
From observation point the tower position is fixed by reference
1o natural and man-made features,

FIG 4.3 FIELD ASSESSMENT STAGE 3

base. The likely effect is recorded.

(G32)  Zones of Visual Proximity (WHIT81).
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Fig. 14 Housing for Bradiord i1an Disteict (Chiet Architect Gordon E1hott] Ly Join Brunton ard Pariners.
Piotied view Orewn using AUTOPRCD.

‘PERPSECTIVE VIEW DOWN ROADWAY

Computer Perspactive Printouts

Lo,
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(G33) ~ Visualisation by Computer.
: top - buildings (BENS77).
: middle - landscaping (ERVI82).
: Dbottom - landform and vegetation (BURESO).
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(G34) Mapping by Computer. Land-use data.
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IMPACT ANALYSIS

Social
Economic
Political
Environmental Impact Analysis
b isovist analysis
[4p]
[} s s . 5
& g\ visual intrusion index
> o=
g 5 - f visual infl
o - 21 zone of visual influence
O (= (@] D
9 g 2] 2
i “ . -
3 3 visual modelling
e I - -
L 2 :  Lthree dimensional models
= : artists' impressions

photcmontages

(G35) A Classification of Visual Assessment Techniques.




INITIAL SITE
DATA
s TOPOGQRAPHY
(LAND VSE

ANALYak

BYNTHED D

ITERATIVE MODIFICATIONS DURING DESIGN

ATRAIDAL

DEZIGN

CONGTRUCTION

DESIGN SITE DAT:

T iTOPOGRAPHY
[LAND USE
:BUILDING
JANDSCAPIHG

PROJECT
INCEPTION

ESTABLISH SCALE OF VISUAL PROBLEM
AND THE POSSIBILITY OF ACHIEVING
CERTAIN DESIGN GOALS OR OBJECTIVES.

LOCATE CRITICAL VIEWPOINTS. YIEW PROGRANS.
DETERMINE CRITICAL BUILDING HEIGHTS

WHERE EQ. SKYLINE PROTRUSION WOULD COMHENCE
COMPUTER TECHN{QUES ARE BEST SVWITED T0 THIS.

100 METRE SIZED GRID CELLS IN TOPOGRAPHIC
MODELLING BASE TO ALLQW ACCURATE VISUAL
ASSESSMENT. DERIVED FROM S00 METRE
PATA BASE USED IN PREDESIGN [AND USE
AND PLANNIN G EXERCISES.

LEARNING CURVE OF VISUAL DESIGN FROBLEM
INCREASES SHARPLY AS EARLY SOLUTIONS ARE

ASSESSED.

¥ BOUNDARY SEARCHING
(UMTS TO CERIN SOLUTIONS)

¥ SEARCHING FOR VISUAL INCONSISTENCIES
(MFROVING THE DESIGN)

INCREASING DETRILED ANALYSIS
OF SITE CHARACTERISTICS FOR
VISVAL IMPACT ASSESSMENT.

¥ SYSTEMATIC TESTING
(SENSITIVITY ANALYSIS)

70 METKE OR LESS GRID CELL $IZES FOR
EARTHWORK CALCULATIONS. DERIVED FROM
100 METRE DATA BASE.

PROJECT
COMPLETION

MANUAL AND COMPUTER BASED VISUALISATION AND MAPPING

A\
/

SUBJECTIVE FIELD/sITE
ASSESSMENT : APRRAISE GENERAL
VISIBILITY [N AREA FOR EARLY SOLUTIONS,
FREE HAND SXETCHING.

1SOVIST VISUAL ASSESSMENT
PHYSICAL SCALE MODEL BUILDING.

MORE DETAILED APPRAISAL AS
OPECIFIC SOLUTIONS ARE
GENERATED,

REFINED % VISIBILITY STUDIES
FOR SPECIFIC SOLUTIONS FROM
VIEW LOCATIONS M THE AREA .~
ROADS, PARKS, HOUSING ETC,

VISUAL INTRUSION CONTOURS.

ZONES OF VISUAL PROXIMITY,

ZONES OF VISVAL INFLUENCE,

ARTiSTS' IMPRESSIONS.

COMPYTER PERSPECTIVES WiTH
SHADOW/COLOUR | TEXTURE
SIMULATION, =USED IN
PHOTOMONTAGE PRESENTATION,

EARTHWORKS CALCULATIONS
USING TOPOGRAPHY DATA .

ROAD ALIGNMENT AND
DETRILED LANDSCAFING
CALCULATIONS ON SITE.

VISUAL REDOURCE MANAGEMENT  conmmving arrer provect comrierion
. LONG TERM MANAGEMENT COF CH.‘\NGEI VUSING COMPUTER DESIGN DATA BASES OF THE AREA.

7

(G36)
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Visual assessment methods and models in the design process.
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(G37)  Intervisibility - the fundamental concept in VIEW processing.
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(G38) Digital terrain model classification.




b)

drainage divide between mainstream
and tributary

tributary

cenfluence of rain
rainstrean and .
tritutary

1%

(G39) a) contoured DTM. (AMER78) p385
b) square grid DTM. (AMER78) p286
c) triangular grid DTM. (AMER78) p408
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GROUND AREA VISIBILITY

- CLEAR AREAS ARE VISIBLE TO THE OBSERVER/RADAR LOCATED AT THE +
- LINED AREAS ARE NOT VISIBLE TO OBSERVER/RADAR

(G40) DTMs and radar scanning studies (AMER78) p391.
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FLIGHT SIMULATION PERSPECTIVE VIEW #2

- Same As Fi16 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

(G41) DTMs and flight simulation (AMER78) p390.
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=~ JERRAIN FORM SHOWN USING CONTOUR LINES
= LFFECT OF FLOODING, WATER LEVEL SHCWN

(G42) DTMs and flood prediction effects (AMER78) p388.
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(G43)  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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(G45)  Geographic co-ordinate system - VIEW.
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(G47) Visibility determination : the VIEW procedure (AYLW77) p105.
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b) :

c)

(G49) a) % visibility
b) % visible above horizon

c) areas acting as backcloth. (AYLW82) p106.
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CLEVRTION
SYMCON output : contour map.
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(G52)

The flexibility of low level DTM Viewing may be of benefit
in assessing the implications of landform changes, eg. the

addition of environmental hills to provide visya] screening
or the impact of quarrying operations. ’
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I Macroclimate of region Annual life cycle

of vegetal growth

Governs times of seasons.

Broad understanding of prevailing climatic

conditions for visual analysis.
Seasonal colour changes. ()

Density of vegetation; O—____

summer opacity

winter transparency.

Mlicroclimate of area

y Growth periods: ()

i iati erature etc.
Localised variations of temperatu e thisshold temperitire Tor

causing fog, mist, frost hollows, temperature
initiating growth

inversions.,

Detailed factors for visual analysis.

Coniferous / deciduous O————+

Topography
Principally relates to visibility.
Shade
. Topography also influences C/L
microclimate and consequently Shelter from wind O—

vegetal growth.

Visibility & Visual Impact

(G53)  The relationship between environmental conditions/vegetal
growth, and the visual impact of developments over time.
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(G54) a) Sketch perspective of Hunterston from Millport.

b) Corresponding photographic view
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Sketch perspective of Hunterston from Fairlie.

This view no longer exists.
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Sketch perspective of Hunterston

Corresponding photographic view

from

approach

road.
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a)

b)

Sketch perspective of Hunterston from surrounding hillside.

Corresponding photographic view.
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(G58) Map depicting the degree of coverage the sketch perspectives offer.
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a)

b)

Artist's impression of Hunterston from the shore.

Corresponding photographic view.
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(G60) a) Artist's impression of Hunterston from the approach road.

b) Corresponding photographic view.

43606



Breal Cazbrae Blind

ekl

il v

itk uf Ciyde

131}

T

Salt 175000

bastte bt

ey

WOm

HIH

o

Artists’ impressions

FLEXIBILITY

e

s impressions offer.

Map depicting the degree of coverage the artist'

(G61)

437



‘Topow 93TS u0j3sIajuny  (z99)

U

b,

.




(G63) a) Model simulation photograph of Hunterston.

b) Corresponding site view.



(G64) a) Model simulation photograph of Hunterston,

b) Corresponding site view.
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CONE OF VISION

33 mm ‘
\/ CAMERA MODELSCOPE LENS ATTACHMENT \/

{ 4 4

(Gé66) Camera modelscope attachment for viewing inside physical
models.



(G67)

Modelscope system at Berkeley Environmental Simulation
Laboratory, California University. (BURE8O) p20.
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(G69) Detailed model of Hunterston 'B' Power Station (80 elements).




(G70)

Landform/buill form/vegetation modelling for visibility
assessment using BIBLE.
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BIBLE perspective drawing of Hunterston overlaid on
corresponding site photograph. Location : Mill
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corresponding site photograph. Location : British Steel

i

AT A AR et Corporation Ore Terminal.
PO 4 o cemstailieilinen . B b i ke ik s s



=

1T

—J_L_{—

LL

INTLO3dSHId

LSE°8 S3UIL
002=(WW) 4
N3IQQIH

- §*6b=2
LIP1G=A
95581=X
INIOd-QIW
S*6¥=2
LIPTS=A
955871=X
LNIOd SNJ304
6'v=2
Or8¥S=A

. QEBLT=X
- LNIOd 3A3
'S67°SL=XUlZ

2901 9=NINZ



..“ *Tadday : uoTjean ‘ydeabojoyd 9]T1s OCﬁUcommmnuoo o .
uo prerasao uojlsaajuny yo butmeap 9AT)0adsaad 314919 (719) A _ E

1
: A R, R
% il ST 2 Sl o T T YT e s e
- comet g LA e s : . :
- J l‘.. ke y B et i \ i
v s . . 5 s PR i 1 ) L sembr el T gt T S T T
. . 5 . ¢ o - T : " K 7 i ¥¥ = o
s ¥ st TR i ' 3 l T gy & :
3 : 1 £ 4 Lo acasdl - d
. E 35 R . = o
s Al W o
e o > P . ;
4, L el s b drany
s L e S ¢ e ] ”
> A e g g - i
L e e T -
o Tl e b, > . )

sl P 381V o PR
L Py »M:',,MM\.‘.._- e !

,
P
o 5% .
2 haorilies 4 <o TR
o et i .
& “p o '

450



ZMIN=6,1042
ZMAX=75,195
EYE POINT
X=17930 -4
Y=54840
2=4,9 -
FOCUS POINT
X=18556
Y=51467
Z=49,.5
MID-POINT
X=18556
Y=51467
2=49,5 -
HIDDEN
F(MM)=200
TIMES B.357
PERSPECTIVE

”Lﬁau' e

kL R s

wmvw s

[
2 1 g o

. PR e o P S O
S e e LS
i I .. A ST N
o 1 . » ' -

re

i et

. "Ah R S T S U o NN 2 o :i'L =
_ ) o = (G74)  BIBLE perspective drawing cf Hunterston overlaid on K
e L ) ” i corresponding site photograph. Location : Keppel. - L

P



3NILI3dS¥3d
LSE'B SIUIL
002=(LWW) 4
N3QQIH
8°'89=2
erb1S=A
c8581=X
INIOd-QIU
8'89=2
chb1S=4
28581=X
LNIOd SNJ0J
-5'101=2
ovcby=A
09902=X
LINIOd 3A3
S61°GL=XUUZ

| 2b01°9=NINZ



e Tl et T e SaReh & e aoh AL B QT e At 2
) PUYE | . ¢ 7 s TaRe 3

“11TH Butirrunig : uorjeoo] -ydeabojoyd a3rs butrpuodsarioo
uo pTeTJdaA0 uojsasjuny jo burmeap aatjoadsaad 37919

A

451



ZMIN=6.104p A AR ae s P |
ZMAX=75,195 ; 4 : :
EYE POINT \ £y afipu e ety

X=20660 - % 4oy Ve 38 ’

Y=49240 e e R

2=101.5 - HER o0

FOCUS POINT
X=18582
Y=51442
268.8
MID-POINT
X=218582
Ya51442
2268.8
HIDDEN
F(MM)=200
TIMES 8.357
PERSPECTIVE

15N
at
-

P e ».*:-; ;.fi,. byt i BIBLE perspective drawi
: A corresponding site photograph. Location : Drumilling Hill.

i ghara s 5 Sty Pt ) ¥ :
e S b, A a0 bt e 3 e e i A It A Lt

o \ ' '



firth ol Eipte

FLEXISILITY CAAD visual analysis||
et ;

wle 13586 g:‘%":‘
Eeslogr Rlervel Tafest

(G76) Map depicting the degree of coverage associated with the
program VIEW for visibility determination. Views outside
the data set are permissible, however, they may be
affected by terrain, between the obscrver and the data
set edge, that has not been modelled.



Enter

WRITE
'Input filename'

CALL
RPOPEN

N

~J—

WRITE
'Input next
15 values'

READ
Next 15 values

values
valid?

WRITE 15
values to
a file in user
defined format

\V

; REREAD
Yes Input data

No

END

(G77)

END

Algorithm flow chart for the program EDIT.
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(G83)

Ridge and valley inconsistencies between modelled DTM and

actual topography.
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(G84) Gross variations between actual spot heights and DTM
interpolated heights, eg. at

a) road cutting.

b) road cutting under railbridge.
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(G86)  Graph describing hypothesis 1.
‘The graph describing the relationship between grid size

and elevational errorr is ogival in shape.
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(GB7)  DIGERR output for 100m,203m, 300m, and 400m grid sizes.
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(G88)  Graph of DIGERR output from (G87).  Average elevational

error against grid size.
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(G89) Graph describing hypothesis 2.

The straigh line graph which maps grid size to elevational
error has different degrees of slope which correspond to
different types of terrain.
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(G90) Imhof's graph of terrain slope or steepness (increasing

along the x-axis)against the average elevational error

(increasing up the y-axis). (IMHO65) p42.
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Graph of grid size against average elevational error for
eight DTMs ranging in grid size from 20m to 500m.
Best fit straight line: y = -0.0277 + 0.01418x ;

x & y in metres.



G92) Colour graphics presentation of 2-d map
drnmatirall} increase legibility. Data errors can be
spotted quite readily, saving significant amounts of

information can

time.
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(G93) Comparative ordinal ranking of visual assessment techniques.
Criterion : Flexibility - coverage.
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(G94) Comparative ordinal ranking of visual assessment techniques

Criterion : Flexibility - builtform.
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Criterion : Flexibility - context.
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(G96) Comparative ordinal ranking of visual assessment techniques.

Criterion : Flexibility - environmental conditions.
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Criterion : Flexibility - multiple use.
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(G99) Comparative ordinal ranking of visual assessment techniqdes

Criterion : Accuracy.

475



very
good

good T

average T

-

fair -+

poor

u \ 1 [ 1
| 1 . i 1
n ()] [} 03] (%)
) s ® — () [y
> o Q > o
- g 0 ird ho)
4 [¢9] (@] + S5
8] 4] = 8] e}
[} (] o 0
[aR = Qo Q.
n Q. - 9] o>
£ = @ =~ -+
Q e O ] '
a 2 o —t
- iy
- (%) ~—i Ll Hal
@] +) © il —
4+ 0] o a n
. or o — =y
N 4 19} [en)] >
@ £ F
< -
o w
4
=

(G100) Comparative ordinal ranking of visual assessment techniques.
Criterion : Communicability.
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(G101) Comparative ordinal ranking of visual assessment techniques.

Criterion : Accessibility.
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(G102) Proposed Public Housing, London Road, Calton, Glasgow.
a) aeriel view

b) street frontage con London Road.
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(G103) Proposed Hospital for the Dutch Government; BIBLE view
by Eijkelenboom, Gerritse and Middelhock (Architects).
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PARC'79 Conference generated by BIBLE.

(G104) International Conference Centre, Berlin L
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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) BDP Architect's drawing.
b) BIBLE photomontage.




(G108)

Waverley Market, Edinburgh.

a) BDP Architects' drawing.

b) and c) BIBLE generated interior perspectives.
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(G109) Arcades - Student design project, Dept. of Architecture,

Strathclyde University. Perspectives by BIBLE.
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Castle Peak Power Station, Hong Kong.

Visualisation study using BIBLE for the

Johnson-Marshall.

architects Robert Matthew,

(G110)
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(G111) Castle Peak Power Station, Hong Kong.

a) BIBLE perspective

b) Photomontage.
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(G112)

Midmar Housing Development, Edinburgh:
Aberdeen Land Association (CALA) Homes.

Turnbull Jeffrey Partnership for City of

Aerial view generated by BIBLE.
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(G113)  Comparison of artist's impression and BIBLE perspective.
a) artists perspective construction

b) BIBLE view with similar parameters.
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VIDEQ OUTPUT.
N
525/625
TWO CHANNEL
VIDEO MIXER.
BLACK /WHITE { VIDEO
TELEVISION RECORDER
MONITOR

(G114) Monochromatic video mixing — system configuration.
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RASTER

E TERMINAL
_COLOUR WITH
VIDEO
VIPED oUTPUT
PEOTOGRAPHED CAMERA
SCENE
‘ N\
525/625
TWO CHANNEL
VIPEO MIXER
COLOUR . S VIDED
TELEVISION RECORDER
MONITOR

(G115)

Colour video mixing - system configuration.
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[SITE ANALYSIS] ]EOMPQTER MODELLING

Black and white Assembled data on factory
photographic survey building and compiled a BIBLE
geometry description file.

-
—

VIEW CHOICE

PERSPECTIVE VIEWING

Establish critical views: : )
and control features for Production of views of the

_|each photograph. factory from the same viewing
parameters as the colour photographs.
Taped on to a data cartridge.

S 1TE PHOTOGRAPHY

?olour photogranhic stgdy: Tektronix 4027 COLOURING
identification of viewing

positions, focus points Tape replayed on a Tektronix 4027
and mid points for each computer terminal and the visible
photograph. Inclusion of building surfaces coloured.

control points for
accurate matching of
computer perspectives.

[VIDED FIXING

Input to montage technique:

Colour photographs
Colour CAD perspectives.

(G11e) Norit Clydesdale Study - methodology.
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(G117) Norit Clydesdale study.

a) Architects' drawing of development.
b) Site layout perspective using BIBLE

¢) BIBLE simulated view for montaging.
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(G118)

Norit Clydesdale Study - colour
development.

montage

of

factory



(G119)

Architecture Building

a)

b)

actual view.

VISTA generat

University.
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(G123)

Hitchin Priory Development.

Finished artist's impression.
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Torness Pylon Study

(G124)
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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 2a

.(G127)

Torness Pylon Study - SSEB.

North route.

v2a r1
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Tro

VIEW 2a

(G128)

Torness Pylon Study - SSEB.

South route.

v2a r2



(G129) SSEB accuracy study. Study area, Innerwick, East Lothian.



[ Systematic Earths Curvature and Refraction of Light
Direct

Random Diffraction of light through a lens
Positional Oblique E Systematic Curvilinear distortion in a lens
: Random Coma aberrations in a lens
Accuracy

. [ Systematic Spherical aberration of a lens
0t e Dizect Random Chromatic aberration of a lens
(e’
(7]

Systematic Curvature of field in a lens
Oblique [ Random

Lateral colour aberrations in a lens

Effect of Area of Type of Examples. Detailed
error in image affected Error explanation of lens
the image by error aberrations given in

reference

(G130) Error classification for computer based photomontaging.
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/ 200mm \
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Ad = 0.2mm
Distortion = 0.1%

(G131)  The measurement of positional distortion.
a) linear deviation.
b) angular deviation.
c) percentage deviation.
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‘;,r(’t/)git
a at

centre of view

Radial and
Tangential Distortions

(G132) Radial and tangential distortions. The centre
ofview or optical axis is the imaginary line
between the observer's eye and the focus point
of the scene.
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(G133)

7/4//,/////'/7/,-,/ 270
g

The effective area of distortion on the

image.
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13

PYLON DATA SET Elevation height Actual
at base of pylon/ height
I J VIEW grid inter- of pylon
section value in in feet
feet
123 17 19 475 106
124 16 17 Lou 84
125 15 15 423 96
126 14 12 386 106
127 12 9 390 8y
128 13 7 u286 96
VIEWPOINT DATA SET Actual elevation Eye
height of view- height
I J point/ VIEW grid in feet
intersecticn
values in feet.
1 5 21 192 S
2 5 19 202 5
L 3 10 | 1 311 5
y 12 7 425 5
5 12 17 315 5
6 17 11 415 5
7 8 21 220 [
8 5 19 212 5
9 ‘l 6 17 237 5
10 I 6 25 168 5 }
(G137) Pylon and viewpoint data.
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View 1

Visibility comparison Table 1
Pylon | Pylon| Pylon | Pylon | Pylon | Pylon
123 12u 125 126 127 128
Actual % 5 80 30 60 95 85
visible
VIZW2 % 38 96 100 100 96 99
e yigible
5 | Difference | +33 +16 <+ 10 +40 +1 +14
Actual % , .
above horizon
VIEVW2 %
visible 22 96 100 66 77 82
above horizon
Difference +22 +16 +10 +6 +22 =8

(G139) Visibility comparison - View 1




View 2

Visibility comparison Table 2
Pylon | Pylon| Pylon | Pylon Pyion Pylon
123 124 125 1286 1207 128

Actual %

visible 10 85 \ 95 | 90 100 100

VIEW2 %

= 99

en ik el 37,2 39 \ 9'9 100 97 97 399
= : :
ket Difference +29 +14 +5 +7 -5 | =1

Actual %

visible 0 40 95 S0 70 90

above horizon

VIEW2 %

visible 2 87 100 97 79 83
above horizon

Difference +2 +47 +5 +7 +9 -7

(G140) Visibility comparison - View 2




View 3

Visibility comparison Table 3
Pylon | Pylon | Pylon | Pylon | Pylon | Pylon
123 12u 125 126 127 128
Actual %
visible 25 g5 100 80 0 0
VIEW?2 %
- oteitln 3 100 100 86 3y 97
N .
3 Difference +9 +5 0 +6 +94 +97
Actual %
visible 25 60 25 80 0 0
above horizon
VIEVW2 %
visible 34 76 4l 86 93 97
above horizon
Difference +9 +16 +16 +6 %93 +97

(G141) Visibility comparison - View 3
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View U4

Visibility comparison Table U4
Pylon | Pylon| Pylon | Pylon | Pylon | Pylon

123 124 125 126 127 128
Actual % 50 100 80 BE 45 100
visible
VIEW2 % n 100 100 96 100 100
visible
Difference +4 0 +20 +31 +55 0
Actual %
visible 60 g5 35 - 30 U5 S0
above horizon
VIEV2 %
visible 6u 100 43 30 68 77
above horizon '
Difference +h +5 #8 0 +23 =13

(G142) Visibility

comparison - View 4
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View 5

Visibility comparison Table 5
‘ Pylon | Pylon| Pylon | Pylon | Pylon | Pylon
123 124 1285 126 127 128

Actual % 0 650 70 100 95 95
visible

VIEW2 % 5 92 100 100 95 93
visible

Difference +5 #32 +30 0 0 -2
Actual %

visible 0 60 70 " 75 90 35
above horizon

VIEVW2 %

visible 5 92 100 75 83 93
above horizon

Difference +5 +32 +30 0 -7 i

(G143) Visibility comparison - View 5




View 6

Visibility comparison Table 6
Pylon | Pylon| Pylon | Pylon | Pylon | Pylon
123 124 125 126 127 128
9
Actual % 60 100 70 35 40 50
vlisible
VIEW2 % 58 100 95 71 42 57
visible .
\;‘ Difference -2 0 +25 +36 +7? +7

Actual %
visible 60 g5 70 * 35 40 50
above horizon

VIEV2 %
visible 58 100 35 71 42 57
above horizon

Difference -2 +5 +25 +36 +9 +7

(G144) Visibility comparison - View 6




View 7

Visibility comparison Table 7
[ | '
Pylon | Pylon | Pylon | Pylon | Pylon | Pylon
123 124 125 126 127 128
|

Actual % Iy 60 95 95 95 g5

visible
33 VIEW2 % 24 89 100 93 96 95
V) visible :
—

Difference +20 +28 +8 -2 *1 0

Actual %
visible i 60 g5 30 80 95
above horizon

VIEVW?2 %
visible 24 89 100 91 90 95
above horizon

Difference +20 +29 +5 +1 +10 0

(G145) Visibility comparison - View 7



View 8

Visibility comparison Table 8
Pylon | Pylon | Pyleon | Pylon | Pyleon | Pylon
123 124 125 126 127 128
dfae 0/
AgEdal 15 85 100 80 60 80
visible
VIEW2 % 38 99 100 78 56 57
visible
e
? Difference +23 +14 0 -2 -4 -3

Actual % ,
visible 0 45 100 80 60 80
above horizon

VIEVW2 % .
visible 7 qu - 100 78 0 57
above horizon

Difference +7 +43 0 -2 -60 -23

(G146) Visibility comparison - View 8
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View 9

Visibility comparison Table 9

Pylon | Pylon | Pylon | Pylon | Pylon | Pylon
123 124 125 128 127 128

Actual %

visible 20 390 100 30 45 0
VIEW2 %

vialbla U3 100 100 92 gy 385
Difference +23 +10 0 +2 +49 +95
Actual %

visible 0 10 100 30 40 0
above horizon

VIEV2 %

visible 2 39 100 79 3 8u
above horizon

Difference +2 +29 0 -11 -37 +8Y4
(G147) Visibility comparison - View 9
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View 10

Visibility comparison

Table 10
Pylon | Pylon| Pylon | Pylon | Pylon | Pylon

123 124 125 126 | ~127 123
Actual % 5 60 95 30 15 25
visible
VIEWZ % 22 87 100 95 99 97
visible
Difference +17 +27 +5 +65 +8U4 +72
Actual %
Vzgible B 60 95 - 30 15" 25
above horizon
VIEW2 %
visible 22 87 100 8L 89 97
above horizon
Difference +17 27 +5 +54 +7h +72
(G148) Visibility comparison - View 10
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4 difference between actual and VIEW? calculated % visibility

13% of values

Spurious data caused by small
groups of trees or buildings
obscuring pylons.

These obstructions are either
not modelled or are signifi-
cantly displaced from their
actual 0S location to a VIEW
grid cell.

26.5% of wvalues

caused by inaccurate modelling
of land uses esp. trees.

60% of values

within *15% tolerance
for expected error.

0.5% of values

50 values calculated (10 viewpoints & pylons)

% Visibility of pylons - the spread of errors.



e
0
. S
2 o
* g
i R4
LA
g 1
n 2 S
i >
St
{80 2
' Q
pooa S
U T s e m i e i v ————— =
j % ' ® :E
-
w3 S & o
L3 e o ® °
20 e ettt e D — — — ————— . ———
1314 ¢ 2 e == ©
V) fn = © 6o & 4
. * & e & & %o ¥ &
= g ° g}e @ Do o O
; - < T 0 o
- =2 <
il & -
BB B, i oot i e i s i A e e S
g >
i A
! o
i o
ol § mmmmm e e m e e e e e — e - B e 2 50
142
5 5
3
o
- 80 &

SPREAD OF ERRORS

s

13% of values

Spurious data caused by small
groups of trees or buildings
obscuring pylens.

These obstructions are either
not modelled or are signifi-
cantly displaced from their
actual 0S location to a VIEW
grid cell.

18% of values

caused by inaccurate modelling
of land uses esp. trees.

6u4% of values

within *20% tolerance
for expected error.

5% of values

6C values calculated (10 viewpoints & pylcas)

(G150) 9% visibility of pylons seen above horizon - the spread

of errors.
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Visual acuity:

on site perceived
% visibility of a
30m high pylon
= +5%

= +1.5m

g

Viewpoint:
elevation height
error *+l.5m

Pylen:

elevation height
error +1.5m at
base of pylon

xpected error in

E
%

visibility =

+1.5m Viewpoint
+1.5m Pylon
+1.5m Acuity
+4.5m

15% of 30m pyloen
il

(G151) Expected error in calculating % visibility of a 30m high

pylon.



Pylon:

elevation height >

error +l.5m at ) :}"//
=

base of pylon

Background:

hill acting as
backcloth, elevation
height error

Visual acuity:
on site perceived
% visibility of a
30m high pylon
= +5%

+1,5m
. o

= +1.5m

8 G

= +1.5m Viewpoint
i Expected error in +1.5m P
&+

%visibility above horizon +1.5m Acuity

Viewpoint: +1.5m Background
elevation height = +Bm
error +1.5m

= 20% of 30m pylon

(G152) Expected error in calculating

% visibility.of a 30m high
pylon seen above the horizon.
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Graph of visibility ray length against % error difference

between the actual and VIEW2 calculated visibility above
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Uncorrelated data.

Angle of Visibility Ray (degrees)
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Graph of visibility ray angle against % error difference
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SES

Pylon displaced
to intersection
of 100m grid

maximum
positional :
displacement = 70.7metres

(G159) Maximum pylon displacement on a 100m square grid cell.
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30.5m
37m
100m 100m
100m \ 100m
i /
Pylon 123 Pylon 124
o)
30.9m
100m
100m
100m
100m 37m
Pylon 125 Pylon 126
G
45.5m
100m \
100m 100m
100m \ 6l4.um
/
Pylon 127 §ylon 128
(G160) Pylon displacement data.
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57.2m
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22.2m
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A
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Viewpoint displacement data.
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Pylon locations and orientation in the model co-ordinate system

PYLON X (Easting) Y (Northing) Z (Elevation) Orientation
o
123 1821 3380 144.6m 69.34
o
124 1598 3u6L 150.6m 65.5
o
125 1377 3587 128.7m 61.67
o
126 1103 3733 117.6m 61.67
127 838 3877 118.8m 79.39°
128 558 3844 129.9m 97.1 ©
o
ERRORS t5m +5m +1m +9
i i Data supplied Manual inter-
Manual éntﬁzpslatlon b B e, dngm
from 0.S. PS. £ Son £
Anticlockwise
from north
(G169) Pylon location and orientation data.



Z (Elevation) Height of

Control Point X (Easting) Y (Northing)
Control Ft.

Cott ear '
e O 4121 . 97.5m Om

Thurston Gardens 1275
Blackcastle
Hill Mast 1730 2160 302.36m 98.755m
Innerwick
Church 20860 3970 87.0m 5.5m
Templemains
Farmhouse 1866 3980 91.6m 5.0m
ERRORS +5m 15m *2m

Manual interpolation ?hotogrammetric

from 0.S. maps. interpolation

(G170)  Control point jocation and orientation data.
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Z (elevational height)

i

/ LA/ /

/e [ ] ]

[ V5] ]

/
A - —

4 / / Xl(easting) 3\
0 / / | 4

VAN

yi
7
0.S. National

Co.0Ord. System

/ I

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

NT 370000670000 (1 metre reference)

The model co-ordinate system is a local
(XYZ) system defined for a specific
project within the national 0.S. co-
ordinate system.

(G171) Model Co-ordinate System.
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faa

viewpoint

-~ )
)¢
16)] 5 |
-,—1 /
@ /
; /
N3
Pz
% /.
7
/
LA 2 .
7
<
interest objects
Y user defined
A i d -ordinat stem
focus p01nt.¢} model cp or 1n§&e sy
Origin X axis 4

(G172) User specified viewpoint and focus point in the model

co-ordinate system.
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%

NAVAN

%

interest objects

v

,_\ﬁ
\

/T//J/ L1

N\

viewpoint &

‘T

Translation and Rotation of Interest Objects and View Direction

b o

(G173) The translation of modelled objects such that the viewing

direction lies along the X axis.




projection plana YZ focus point/origin
\ 1 d
‘\ \ i 5 ! 1’
\ \ o ! I
Voo 1 /
A Loel / )
\ \ i 8 1 1
: \ < i /
o > | 4
VoA @l i !
v > I
N Y A | /
\ 3 al /
\ x
\ \ o
b \
\ \ *
\ \
AY
\ \
\
\
\
\
\
\
\
\
|
V!
vy ]!
\ \ !
A ! !
AR “ 1
AR,
(AR
sy
Mty
Wl
\h”"
Plan view of .‘5. . .
Perspective Projection & viewpoint
on to YZ plane ’

(G174)  Perspective projection on to the YZ plane.
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\/IEWANELE IN DEGREES

170

160

14D

CAMERA LENG GIZE  [NIKON] w souamermes

(G175)

Graph of camera lens size against the viewangle.
series lenses).



N 1, "=

1 27
Photograph Computer Perspective
)
I =
.Montage

(G176) Control points, 1 and 2, matching the photograph and
computer perspective.

(914
94
:‘



Viewangle

Surveying poles placed in camera view to
help determine the enlargement factor from
the negative to the print.

(G177) Determining the enlargement factor in BIBLE.



EARTH'S
SURFACE 0

/A CENTRE
OF EARTH

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

wu
1944
=3



1
A 4B

Yo 0 To 0

[0 AT cENTRE OF EARTH.

(G179) Earth's curvature - geometry, on a large scale.
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K
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f,“g ANGLE OF REFRACTION

X

1}

CO = RADIUs oF EARTH

C = CENTRE OF THE EARTH,

- XZ= ,SB = VIEWING DISTANCE
FROM AN OBSERVER AT O.

(G180) Light refraction - geometry.

«
914
=2




500m

*uloa : Height of X axis

Without Curvature and Refraction Algorithm

42.2m

oL
ﬁjsi_

With Curvature and Refraction Algorithm

d = Height reduction of object 5§
(25km from viewpeint)

= C2 (1 - 2k)

R miles
= (15.625)2(0.85)
7916
= 207.5
7916

0.0262 miles
138.34 feet or 42.2 metres

0non

(G181) Validation of BIBLE subroutine to calculate earth's

curvature and light refraction.

Height of X axis
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(G183)

Photographic site procedure.

- ensure sufficient control points in the view.



09¢

(G184)

Photographic site procedures.

- set and note camera viewing parameters.
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T9

Barrel Pincushion
Distortion Distortion

Curvilinear Distortion

(G185) Curvilinear distortion




Diffraction of Hyt
light through lens

(G186)  Lens diffraction

914
o
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Geometric Distortion

D{?&é—g
% N

objects at edge of wide angle
photographs distorted

(G187) Geometric distortion

5G3




Geometric distortion using BIBLE

/\

\

— ) " . .
Cuboid in left side of view, severely
distorted towards edge of scene. i

(G188) Geometric distortion in BIBLE



T " ; -
effect of vertical cameraAtiltA(Perspectlve Distortion)

Complete building in view, but verticals converge

(6189)  Perspective distortion
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Perspective Distortion
using BIBLE

Converging verticals
of foreground cuboid

(6G190)  Perspective distortion in BIBLE
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Horizontal camera tilt (exaggerated case)

B

1o I

| =
L — =
T 15 5 10 43 et 3 D 02 e D
bt e bt pdp ) 5D d pd $ e D et e
A D D 3,33 3,3 wa 33,3
Z rrrrezgcsfrdaeel
CAD perspective = level; ‘Photograph at same angle as
two control points included camera tilt; includes two

control points in scene.

4///\'

/

H;I'\L(H/&

=

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

(G191)  The effect of horizontal camera tilt on montaging




Z error
+ boundary

XY error XY error boundary
boundary boundary

The expected positional inaccuracy of the
pylens due to the method of map interpolation
can be represented as above. On overiay (e),
for each view, the pylons are shown with a
rectangle around them. This rectangle
represents the maximum predictable locational
error in X,Y and Z.

(G192)  Boundaries of maximum expected error in montaging

using BIBLE. - see (G193) to (G195).

SGE8
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e
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VIEW 1
OVERLAY c

(G193)

it

1

A
oL i
K3y 1

,('a

Frdr :_JA# ]
ot e

Ve

Boundaries of predicted
error in pylon location

Notat .
B ,l"f.‘:‘v(}‘,('}l"\ 3 rbieh

Control Points : Cottage roof near Pylons visikle : 123

Thurston Gardens

: North West corner of . 125
Temple Mains Farmhouse € e
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Innerwick Church




TA4S

A5

Boundaries of predicted
error in pylon location

Control Point Blackcastle Hill Mast

A
P
¢7

Y3 4
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£
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Pylons visible




OVERLAY c

| (6196)

G At .

L Y She
RS UR Wy LAY
:'L:,,c‘;‘r!}‘\
'Boundaries of predicted
error in pylon location

Pylons visible :
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STIMULI <§>ﬁ
V4

ELS

aural

visual > Selective
Filters

tactile \
etc.

limited capacity

decisicn channel

(G197)

Long term
memory store

The process of perception. (HABE6S)
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GLS

a)

b)
c)
it

Object location

a)

Observer

distant backcloth of hills
affecting views.

near backcloth effects.
dead ground.

skyline design height.

b)

c)

land
surface

(G199)

Skyline design space.
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Input design hypothesis Q&

Context variables.
:environment restrictions
:site topography
:climate

==

Computer model for

visual assessient. Q\Uutput visual performance

=

Xy .

J

Feedback: design hypothesis modified
or
different view point chosen.
(Gz00) General structure of modelling procedure in visual impact

assessment, relating the interest object, the context

environment and desired observer locations.



NPT PATA
. TOPOSRAPHIC DATA SET
 LAND UISE PATA 3ET
VISIBILITY MATRIX FROM VIEW1 |
. BIBLE DHTA BASE ANP PISFLAY FILES
- VISTA DATA BASE AP DISFLAY FILES ﬂ

IDENTIFY THE VISUAL RANGE WITHIN THE VISIBILITY
MATRIX, GIVEN CERTAIN CONPITIONS. PROSRAM -VRANGE
CELLD WITHIN VISUAL RANGE = |, DUTWITH =0 | 2

IDENTIFY THE PERCEFTIBLE RANGE OF AN DBZERYER WITHIN
THE PATA SET, . THE LIMITA OF AN OBSERVERS VIQlUAL

ACUITY.  PROGRAM-ACUITY.
CELLG WITHIN ACUITY RANGE =1, BUTWITH = 0. @

AN ACCURATE VISIBILITY MATRIX NDW EXISTS

BET BOUNPARIES OF VIGUAL FIELD TO LIMIT SCANNING

ANGLE. HORIZONTAL - LANSLE-100°  RANGLE <100°,
VERTICAL  -UANBLE- 60° D/\HELE 75", @

COARSE FILTERS

CANTHE OBJECT BE SEEN 2

SET DB3ERVER TYPE
| =VIEWFDINT , e« FROM ACENIC LOCATION.
& =VIEWSTRING, £q FROM A RDAD.
O “VIEWAREA, e« FROM ATOWN DR YILLABE.
4 =VIEWMATRIX , THE WHOLE MATRIX 13 TESTED. @

JET OBSERVER PARAMETERS
‘ MEPIUM FILTERA

il
[ViEw DISTANCE ._PROGRAN PISTAN. ]

1l
[VIEw DIRECTION - PROGRAMS : PLANAR AND SECTAN ]

|

[SHAPE . PROGRAM SHAPE

I
[SZE . PRUGRAM aiZE

I
[OVERLAP - PROGRAM DVRIAP

I
[POSITION - PROGRAM POSIT
I
[BACKCLOTH - VIEw2 ROUTINE CALCULATES BACKCLOTH

VERLAY
L 3YMBOL
AP

_]
1 -
[EDGE . PROGRAM EPSE ]
—

‘]

-

5

WHAT ARE THE ISUAL DESCRIPTORS OF THE OBJECT ?

CONTOUR
DISPLAY FILES
PLOTTER PRINTER
RASTER VECTOR
TERMINAL TERMINAL W

(G201) Outline structure of the program suite VIDERE

STY
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(20Z29)

"343QIA 03 eiep jndut ayj

OBJECT DATA

BASE .
VISTA
AND

BIBLE

BIBLE
BIBLE
PROCESSING N VIEWING AT
YECTOR
TERMINAL
COLOUR AND
TILE 3IBPLT
SPECIFICATION STORAGE
VIDEO
pisc
YISTA
PROCESSING STORAGE
RS
VISTA
DISPLAY

FILE

VIDERE INPUT DATA

TOPOGRAPHIC
DATA SET

A

visielLiry
MATRIX

PROCESSING

N

LAND UsSE
DATA SET




6L8G

MONDCULAR  FUMA VIZUAL TIELD3

(G203) The right and left monocular

visual fields.

100°



084

RINOCULAR HUMAN VIGUAL FIELD

(G204) The binocular visual field.

100° To RIGHT



oL

Qo - o
concentrated acuity.

6° - 20°
central cone of visual
sensitivity.

20° = 50°
objects in this cone
begin to bzcomz blurred.

50° - 90° and over.
objects in this area are
seen by only one eye.
Discrimination is poor, however,
movement and change can be detecteds

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 thz periphery of the retina. The idea of concentric circles and a position factor in the visual
field are detailed in (HOPK71).

(G205) Concentric cones of visual attention in the visual field.
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<

O,

(G206)  The importance of position factor weighting.



ENTER

READ: ELEVATION DATA MATRIX ' ELEV.

: VISIBILITY DATAMATRIX : SHED.

: IMIN, TMAX, THIN, TMAX DEFIING AREA
UNDER STUDY.

: OBJECT LOCANON : I0BJ, JOBJ .

© OBSERVER EYE WEIGHT : EYEM

I HEIGKT FROM QROUND LEVEL TO GEOMETRIC
CENTRE OF DUUDNG : OBTH .

! OBJECT HEIGNT AND wWIDTH :

. YSUAL ACUITY VALVE : ACVAL

BH BW

YES

N

CALL PHYSD TO CALCULATE THE DISTANCE
BETWEEN THE OBSERVER AND THE OBJECT,

PRYSD (T083, 7085, T0BT, 3083, ALENTH)

o

DIMEN = BH | ann rew |

ALL Acurr.

CALL ACUIT TO CAICULATE
THE ANGLE SUBTEND AT

P
THE EYE | ALPYA ALPHA

IACUIT)‘-O ,

WRITE AcUITY TO A FILE
OR ON THE TERMINAL

<
<

/
[ FJ=Jtl

—

L END j

SUBROUTINE ACUIT

ENTER FROM
ACUITY

/

READ BUILDING DIMENSION
VNDER CONSIDERATION, AND
THE VIEWING DtsTANCE

DIMEN ALENTH

N2

CALCULATE THE ANaLE
SUBTEND AT THE EXF BY DIMEN .

ALPHA = & x ARCTAN ((biren
/2) / Asenm)

[

v

LE\%/& ]

\T/ RETURN
TO AGUITY

(G207) Algorithm flow shart - program ACUITY



BRE average sky:
sun illuminance, normal
to a surface. ( in lumens/m?2
or lux)

January 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



BRE average sky:
sky illuminance in
lumens/m? or lux.

January 14617

February 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.



surface

normal
direction of
reflection
direction of
incident light
viewing
direction
O |le

// //
1
1 /
/////é/; /// / // W,

@ = angle of incidence = angle of reflectance

=]

=<
1

= angle between the viewing direction and the

angle of reflectance.

(G210) The geometry of surface reflectivity (STEA83)
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Building element

BRICK

Quter leaf

Inner leaf

Vermiculite Insulating

CONCRETE

Heavy Mix

Light mix

Aerated Concrete Block
Aerated Concrete
Refactory Insulating
Vermiculite Aggregate

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)

PLASTER

Dense

Light

Gypsum Plasterboard
Perlite Plasterboard
Gypsum Plastering
Perlite Plastering
Vermiculite Plastering

Landscape Element

grass/earth

[N e Nen) COODODODODOOO OO O OO0 O (ol = Bl

OCOOOOOO

.30
.30
.30

L
w30
« 30
-39
420
o L

R
.80
.80

«35
o
.30
w30
=30
.40
w30
30
30

.40
.45
w5

00
xob
.50
.40
.50
.50
.50

distant landscape hillside
extensive wood on hillside

desert

(G291)

934

Building element

SCREEDS & RENDERS

. Lightweight Concrete

~3

Cast Concrete
Granolithic
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
Cement
Cement sheet

INSULATING MATERIAL
Fibreboard

Woodwool

Glasswool

Urea Formaldehyde Foam
Thermalite
Polyurethane Foam Board
Siporex

P. Y.L

Polystyrene

Hard Rubber

Cratherm Board

Silcon

[en N el aw N aw)

SO
O PO

surface reflectance values for building materials and
landscape surfaces. (CLARS3).

OO0 O

[N e N

(o o]

OOO00OOO0

COOOODODOOOOOOO

.20
=D
-390
- 50

10
.10
.10
« 10

.40
.40

.50
.50
.70
.50
.30
.50
.60
.40
.70

.50
.40



BRE average sky:
luminance of sky in
candelas/m? or apostilbs

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 (near the horizon)

Luminance measured in

apostilbs.
Clear day 10000
Overcast day 1000
Heavily overcast day 100
Sunset on overcast day 10
Quarter hour after sunset; clear 1
Half hour after sunset, clear 0.1
Fairly bright moonlight 0.01
Moonless, clear night sky 0.001
Moonless, overcast night sky 0.0001
(G212)  Sky luminance values.

top: monthly values u;jng an average sky.
bottom: weather and lighting variations
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SIGHTING RANGE (YARDS)

000 ¥
Visual range nomogram for full daylight conditions.
(DUNT48) .

o050
(G213)
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J ENTER

READ - LEVATION PATAMATRIX = ELEV.
VISIBILITY DATA MATRIX - SHED.
-OBJECT JATA -ICAJ JUBT Z0BT.

- MUMBER OF WATER DXIPLETS FER N* - N
-RADIUS OF PREPLET - A

- NORMAL LY ILLUMINANCE - NGINT

-KY ILLUNINANCE - NSXT

- TIME OF DAY - PAIT

- MONTY OF YEAK - MOATH

: ALTITUDE OF THE SUN - ALPHA

: BACKGROUND LUMINANCE - BLUN

: LININAL CONTRAST SETTING - TLICON

- LUMINDUS ErFICIENCY - K.

[cALEUATE The ETInCTITY CEPPICIENT - SISMA = K 314 oNoAesz]
N7
CALTILATE THE SIRFACE ALUFIAANCE OF OBJECT - SURTLL
SURILL =(N5LM #(COS(ALPHAY) + NSKYT
e
CALL SECTAN TO CALCULATE THE SECTICNAL ANGLE BETWERN THE
SUNAND SURFACE MORMAL - 551 . AND BETWEEN THE OSSERVER

AND SURFACE NORPIAL -2

fm Chall Y3
7

5%

b
[READ SURFACE REFLECTIVITY VALUE - SR R
L
[CACUATE SURFACE LoMinANCE . JWM ~(SIRILL/3#)%3R]

CALQINTE. SRATE LERNNCE
IULUH = (SURILL / 314)

CALCULATE TRE [RRENT CnTRAGT - TINCON
TINCON = (OLUM - BLUM) / BLOM

Ng
TALCULATE TRE VIGUAL RATGE - V.
v - WLs ( | TINGON /TLICON[) / SIEMA

[READ STUDY AREA DIMENSIONS - IMIN_IMAX JMIN JMAX ]

1085 = TMiN

SPAD-IE
[m8s: 1o+
~
A

/s~ M

_\

UTE DUITUT MATRIX - RANEE AT T
TERMMAL DX TOA FILE. AT

0= VIEWPIMT ZEYOND VISUAL RANSE

1 = VIEWPOINT VATHIN VIgUAL g

CML MYSD TOCALCHATE R, THE VIEWING DISTANCE 3ETWESY

53J083) = 0
OBIERVEK LOCATION AMD OBJECT:
PiysD (108s,J053, EL£V(LI85.3683), 1087 JURT 2083)
1
i \Pya
[RAn6€ (1083 3C54)=1] {icE 11083 503%)=1 ]
L |
L
,‘
subaeitger |
ot
L
(G214)

5

Algorithm flow chart - program VRANGE.
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LOG OF
VISUAL
IMPACT
RATING

S

2.8_

2:6

2'10 -

22

20

®P7
P8 \

% PYLON SITUATED ON THE SKYLINE

20

I I

T 1 { {
2.2 - 24 26 2:8 30 32 /
: LOG OF THE DISTANCE
FROM THE OBSERVER {log.metre

4% PYLON WITH. 50% BACKGROUND
® PYLON UITH 100% SACKGROUND

(G215)

Graph depicting the relationship between the
visual impact ratirng of a pylon and the distance

of the pylon from the observer. = (JOHNB3) p 12.

891



2 miles |3 miles

~ _— /

(G216)  Viewing distance - traditionally measured in plan from the
’ object site and represented as concentric circles.
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Observer

VISUAL RANGE LIMIT

Physical distance ) Planar distance

DISTANCE

_Object
J, PLANAR DISTANCE /L

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

RFAD : ELEVATION DATA MATRIX — ELEV
. VISIBILITY DATA MATKIX = SHED
: OBJECT DATA - I037,3083,Z0B3
- THE OBSZRVER'S EYE HEIGNT ~ EYEN.
S THE KEIGHT FROM GROUND LEVEL TO THE
" . GEOMETMC CENTRE OF THE BUILDING JoB8cT.
-~ 0BJH. '
. THE DIMENSIONS OF THE VIEW/POINT MATRE
TMIN, THAX, TMN, IMAX.

YES

| ED ]

CALCULATE THE ELEVATION YALUE OF THE

OOJECT,
L0BY = ELEY (T0BJ, J0B3) + OBTH

A}

CALCULATE ThHE ELEVATION VALUEZ OF THE

OBSERVER.
LoBs = £LEV(I0BS,J0BS)+ Even

ALENTH=O

CALL PLAND TO CALCULATE TO PLAMAR

TALL PRYSD TO CALCULATE THE PHISIAL
VIERIHY DISTANCE VIEWING DISTANCE
Pxxsp (ToBs J083 708, TOBJ, I0B) ZOET ALY PLAND (10853085, 7083 J0BJ, ALENTH)
: 4
43

WRITE ALEZXTH TOA FILE OR AT A TERMINAL |
JF DISTAN 1§ USED AS A SJBROUTINE THE
YALUE OF ALENDI 15 RETURNED TD TME MAN

[ progean
J

B 3T+l ]
l s

SUBRAUTINE PLAND \I/mm

SUBRGUTINE mmp\l/zmn
READ I0BS Jo8S Z03$ 10BJ JOBY READ TOBS,JOB3, 108, JOBY
zo87
5 J
CALCULATE THE PHYSICAL VIEWIG DISTANCE CALCWATE THE PLANAZ VIEwING DISTANCE
ALENTH  sorT ((To8s-ToBT)e¥d + ALENTH « san((mas-mm)n:. .
(rons-708) s +(z08s-2087)¢ 42 (JoBs ~JuBI) "X 2)

N2 N
o [ S

\L/HET\JM W HAN PROGRAM

[— EN
4/ RERAN TO VAN PROGAAN

Algorithm flow chart - program DISTAN. with subroutines PLAND

(G219)
and PHYSD.

o
N
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ELEVATION

HYPOTHESISED

LANDFORM
CLASSIFICATION CONTOUR MAP PHYSICAL DISTANCE
‘ CONTOUR MAP,
hill top / circular
,/// oval

2

t\\\\\ A’\ﬁ/ /

plain T~ circular |
=
7

valley ; ///// j oval =
S D)
hollow circular
m—— | 7o

T | e

(G220) H{;;gugcsised ps of physical distance for vari g
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-1

Geographic co-ordinates

origin

I

¢§A§Q§0rth

Al L
7 g
Object
-2~ 10BJ,.J08
viewing
direction 4l

TR

N
L/
Observer
I10BS, JOBS

(G221) Planar angle :

o = planar angle measured clockwise from North.

geometry and notation.



I > North
T
J Object ) -] Object
AJ quadrant I
quadrant 1V
(OH y e
e % Al
I Al <\
quadrant III Al
A quadrant II
Object Al
Object

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



ENTER

|
\i/

READ OBSERVER AND OBJECT
DATA, IN PLAN

108s,J08s, 1087, T0BT

\!

CALCULATE THE DJFFERENCES IN
THE I AND J VALUZs OF THE
OBSERVER AND OBJIECT LOCATIONS

DELTAL = | IoBS - I0BJ |
DELTAT = | JoBS - J0BT |

/

ALPHA = 180°

(0ELTAT /PELTAT)

ALPHA
ALERA = ARCAN ALPHA = 270° ALPHA = 130" +
(e foea) AREAN ( DELTAT
/ DELTAT)
\ / JI
A= 90° ALPHA = 90° + ARCTAN ALPHA = 270" + ARCTAN
(vewras/ priTAT)

Ly

’

WRITE ALPKA AT TERMINAL,OR
TO A FILE, OR RETURN VALUE O
AHRIGHER LEVEL PROGRAM.

V.

END

(G223) Algorithm flow chart - program PLANAR.




+&
Observer ‘\ Horizontal line of view

108S,J0BS, Z0BS

009

A7
surface
Object
108J3,J08BJ,Z0BJ
+ e
Plafar distance |
7 L 4]

© measured from a line defining horizontal viewing.

(G224) Sectional angle : geometry and notation.




ENTER
. \l‘,

READ OBJECT AND OBSERVER DATA

THE EYE HEIGHT OF THE OBSERVER

THE HEIGHT ABOVE GROUND LEVEL OF

THE CENTRE OF THE OBTELT
JoBY,JOBT,ZOET, 1085, J0BS,
ZoBs, EYEH, 0BJH

o

CALCULATE THE ELEVATION HEIGHT AT
THE CENTRE OF THE BUILDING.

ZOBJA =ZOBJ *+ OBJTH

CALCULATE THE ELEVATION HEIGHT AT
THE OBSERVER'S EYE.

ZOBSA = Z0BS + EYEH

0BS YES

Z0o8J
?

NO

CALL PLAND TOCALCULATE THE
PLANAR DISTANCE BETWEEN THE OBJECT
AND THE OBSERVER.
PLAND (I0Bs, T0BS, 10837, J0B7,
ALENTH)

CALCULATE THE SECTIONAL ANGLE
THETA = ARCTAN (| ZOBSA- ZOBIA|
/ALENTH)

0B

THETA = o

> YES

zo%
7

no

— .
META == mgﬂ
1

/

WRITE AT TERMINAL OR TOA FILE,
THE VALUE , THETA .

|

ML

| END ]

N\

(G225) Algorithm flow chart - program SECTAN
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B
.
J

(G226) Shape : delimited by the exterior edges or boundi
und
of a form. 1ng contour

/
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A
|
_\
;

N N

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,



First order descriptor:
SHAPE .
:defines areas of

contrast.
outlines/profiles

appear.

e

NOEDUISPU A SN
o Second order descriptor:
SIZE.
:scale of the object

in context given.

e iy S (PR S “
e 5 Third order descriptor:
- ' (3 EDGE.
&r~ :external edges sharpen

perception of the
projected shape.
tinternal edges

describe depth shape.
(G228) Cumulative factors in form discrimination,
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G009

N
/

Discernible detail and form

SHAPE ': close views of object;

SIZE all cues to form perception
EDGE present.

SHAPE : scale and size of

SIZE object in context
discernible.

SHAPE: object profile discernible
— details indiscernible.

N

(G229)

|
|
|
|

Viewing distance

Graph of discernible building detail and form against the
viewing distance.

/
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(Gzzo)

N

The ambiguity of projected shape in reading a form.




/

High visual redundancy.

(G231) Visual redundancy.



Object /

form

Shape

contour or profile

(G232) Projected shape in complex groupings of buildings
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%@S/

intervening M
iy ST ¢

landform

intervening

landform

intervening

landform.

2

Lt N

a)
objects 100%

visible

b)

-objects 60%

visible

—tc)

objects 60%

visible

d)
objects 60%

visible

(G233) Projected shape as modified by screening topography or
land use. '

Gu9
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70 //}‘(
E Y
g ,
g B / o 4 Sides
7 e B Sides
{ /o _
i 12 Sides
A |6 Sides
A 20 Sides

20 lélaléléllo 12
Factor

of communality accounted for by 12 factors

(G234) The percentage 16 and 20 sides. (ZUSN70) p225.

for shapes with 4, 8, 12,

610



EDGE Number SHAPE

EDGE Distance SHAPE

: O

10

10 I
" /\

(G235) The number of edges and the distance around the perimeter
edge of a shape are inappropriate measures of shape for t}
reasons indicated above. ' e




al9

/ \
[ hll AN
[ AN
[ D
[ iy, 7
[ { \ /
[ A 1 /
/ A\ { /
\ /
{ /

High irreqularity/complexity.

60% of bounding box covered by
shape.

(G236) Shape complexity :

|

—

— 7

Irregular, but low complexity.

85% of bounding box covered by
shape.

% area of the minimum bounding box
occupied by the shape.




(G237) Shape angularity : the sum of the int
: ernal
projected shape. A% Eng es of 2



79

SHAPE

Fourth
Moment of

area.

JTa 1 10
J10
| x-%)° %)° x-X)° X)° ‘_)s (~)5 _
.Gyl [ ST

= 12.5

= 1250

= 10125

(G238)

Shape directionality calculated for three different shapes.




J/fmm

READ : COORD (I J) FCR I-f ASIDES:AND Jef,2

CALL PG (VTh SLSNETeE) T0 CALCOLATE
SHPE AREA. — SARCA.

_ NSICEY | THEMMBIR I JES !N THE SAAPE
THE MATRIX cnmv LONTAINS THE SCREEN COORDINATE
PARS I POINTE,
GOMPACTNED] ATE DIRECTIGNALITY
FACTGR
7
ANGULARITY
ﬁUMAHa =0
[ I- | ]
J
L Je1 ]

I

100 = L0080 (I, V)
JONE -mm(m?
ITND ~£OCRD(T+1,J
AN JIWD +COORDe J7])

CALL FLAND TO CALCULATE
DISTANCE EETWEEN TWD

ToIATa:
(TOME JONE) aro TTWD TTVD)
RETUSHS DSTACE ALEATH

PERIM = PERIM +ALLNTH

CALLUNE - CCMIA

-SINT LOMACTNESS

oL |- ((2 esarT

1 > SAREN)/ PERIM
&

WRITE COMAAC T A

[FILE R AT TERMAL

l

EacE |

TONE = G0N §I,J)
JONE = COORD (T, J+I)
ITVD* GOORD (T+1,J)

JIW0 = COORD (1) 3+)
TTHREE = COORD([2,7)
JTHREE ~COORD(1+2.3+))

CALCULATE THE INTERMAL ANSLE
FORMED BY THE THREE FOINTS ABOVE .

INTANB = TAN (1 J00€ -TTWO ) /
(1o -mal) +
TAN((J7nen -TTsREE)) /

(/17D - ITHREE)

l

[ suMANg - sumans + 1amang |

<&

i)

[ ANEULA = SUNANG / NAIDES j

I-,7-1.X2
XFIN = COORDE ]

(=5 o)

CALCULATE THE HIRIZONTAL DiEN
THE JHAPE, XDIM. ’ s
XDIM = XMAX - XM

CALCUATE TTE X VALUE OF THE CENTAE
POINT 0F THE SHAPE. XCEN.
XCEN = XMIN +(Xpir /2)

oL

WRITE ANEULA TO A FILE
TERMINAL

ORAT A

!
s
CALCULATE SRAE DIRECTIONALITY , pIRECT
PIRECT = IMTE&{ Xt -XCen) e € 4)

WRITE DRECT T3 A FIE TCATR

(G239)

Algorithm flow chart - program SHAPE.
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‘Inches

Apparent size of spot

Distance of spot in feet

(G240) Graph of apparent size against distance. Cues to distance
are progressively eliminated from line 1 to 4, resulting
in the object size appearing smaller. (HOLW41).



LT9

Physical
object
size
Sa

.-
Image Viewing distance D.
size on
retina R.

Viewing distance D.

For any object size, S, the following simple geometrical
relationship holds R . -
. 5 R gt lmosS

(G241) The geometry and notaticn of vision.



| ENTER
|
|,

READ OBSERVER AND OBJIECT LOCATIONS, AND THE HEIGHT
OF THE VI3IBLE PORTION OF THE OBJUECT.

I08s, J'Obs) Z0b> , I037,J08BJ,Z2087 " VDIM

/

READ MAXIMUM ANP MINIMUM X AND Y VALUES OF THE
OBJIECT, As MEASURED FROM THE FOCUS POINT AT THE

CENTRE OF THE OBJECT.
XMIN , XMAX  YMIN  YMAX  XFoc YFoc .

CALCULATE THE HORIZONTAL DIMENSION OF THE PROJECTED

SHAPE , HDIM . X
#oIM ‘= 5GRT ((XMAX=XMIN)" T (YMAX - YrtiN)*)

CALL PHYSD TO CALCULATE THE VIEWING DlsmNCE,
VDIST. VDIST = ALENTH

PHYSD (Ioss,.ross,zoas, 1087, J0BT  Z0BJ, ALENTH)

CALL PLANAR TO CALCULATE THE PLANAR ANGLE - ALPRA -
BETWEEN THE OBSERVER AND THE OBJECT .
PLANAR (I0OBS, JOBS,Z03S,T0BT, JOET, Z0BT, ALPHA)

L/
CALCULATE THE HORIZONTAL ANGLE SUBTENDED By THE
BUILDING AT THE EYE. VANG.

vANG = ARCTAN ((SGRT((xFoc - xMiN)* +(vroc - ymin?))
/ vmsr) + ARCTAN ((sarT ((xFoc —xmm:)z 4
(rroc -yHaX)" ) / voIsT )

N\
CALCULATE MILLIGTERAPIAN VALUE | STERAD,

STERAP = (VDIM/ VDIsT)(Co5 (ALPHA) ~ Cos (urmasvars)
X |000

/

WRITE STERAD AT TERMINAL OR TO OUTPUT FILE
FOR FUTRE PLOTTING ON SYMCON.

/

END

(G242) Algorithm flow chart - program SIZE.



BUILTFORM \
EDGE /
J N2
EXTERNAL INTERNAL
bounding polygon
of the building.
LANDSCAPE profile/contour.
\ l l
coce / T )
TONAL FORMAL
- Shadows/texture. Constructional
b Patterns/colour. : l}nes: Landscape
« l ridges |
e N
Low contrast: High contrast:
brightness/colour. brightness/colour
N i N l J
Silhouetted "Blurred Camouflaged
(G243) A taxonomy of edges for builtform and landscape studies.



l ENTER

READ - C00RD (I,J) FOR I-1,N3IDES ;ANP
J=12.
- NSIDES , THE NUMBER OF EPGES IN THE
SHAPE.
. DBJECT LUMINANCE VALIES - 0BIL (N)
FOR N=1 NSIDES.
THE MATRIX COORD CONTAING THE SCREEN
CODRDINATE PAIRS DF POINTA .
:THE LUMINANCE OF THE CONTEXT -
-CONLUN

Ha

TN s

[N=1 VERT=0 HOR=0 | CM’;’”
) Yo
CALCULATE THE EDBE CONTRAST RATING = C . | | READ EOBEMUNBER : N | [N=1 cog oovigiieg N

C =({0B7L(N) / CONLUM) -1 .

RC//;\LrCItALgTECTHf EDEE CONTRAST | [ UM THE EDGE LUMITANGE
B i : s VN.UES .
135050 C =(0BIL(N)/ CONLUM)~-| OBILUM = DBTLUM+ 0BT L (N)

IONE = COORD (n,); A
"JONE = COORP (,2 NO
ITWO =COORD (N1, 1)

JTWD =COORP (+1,2) Yes

4 CALCULATE TNE EDBE CONRAST
CALL PLAND TO CALCULATE THE ANGLE OF RATING OF THE SHAPE. ¢

THE EDGE PEFINED BY (IONE,JONE) ANP ¢ =((opLuM / NaipEs) /
/
WL T, (CONLUM / n5iDEs)) -
PLAND (IONE,JONE, ITWD,JTWO, ALPHA) .
WRITE ¢ TOAFILE OR AT
d | TERMINAL ‘ .
[VeRT = VERT +1] [H0R = HOR +1]
k ]
P h=naipEg
?
YES
CALCULATE THE EDGE DIRECTION VALUE, ED
ED = VERT / HOR
[ WRITE £p T A FILE OR AT A TERMINAL ]
L Enp ]

(G244) Algorithm flow shart - program EDGE
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o Augmented or junction points in overlapping shapes.

(G245) Overlap : junction points or au

gmented points common to two
overlapping shapes.
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(o)
'V
le

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

S, POLYGON SET

OPERATION UNION INTERSECTION DIFFERENCE A-B DIFFERENCE B-A
OVERLAP AuB AnB A-B B -A
DISIOING . .
CONJOLINT
SUBJOINT .

CO-INCIDENT

(G246) Overlap/Polygon Set Operation Matrix




\|/
READ SHAPE CORNER POINTS AND AVGMENTED POINTS
FROM VISTA DISPLAY FILE AS A GERIES OF
XY SCREEN CU-ORDINATE PAIRS FOR EACH
SURFACE IN THE IMAGE.
SURFACES - | tz @
co-oRDINATES X, Y, te X Y.

rd

{ [ ]
N
[ SURFn = A I
N2
L m=n I
= <
L me=mt+i ]
NP
[ SUREm < B ] I ik 1 l

N

CALL POLYG (VISTA SUBROUTINE) TO CALCULATE
THE AREA OF TWO POLYGONS (A AND B) AND
THE AREA OF THEIR OVERLAP.

AnB = OVRL

J

[ AREA = O —]
NY
L AREA = AREA + OVRL ]

<+

CALL AREA TU CALCULATE THE AREA OF
THE PROJECTED SHAPE | FROM A LIST OF X,y

SCREEN CO-ORDINATE PAIRS,
SAREA = OBJECT AREA VISIBLE

CALCULATE THE PERCENTAGE OVERLAPPED AREA.
OVAREA = AREA /SAREA x 100.

WRITE OVAREA AT TERMINAL OR TO A FILE
wITH OTHER VALUES OF OVAREA FROM DIFFERENT
LOCATIONS. THE FILE MAY BE MAPFED OUT USING
SYMCON.

| END )

(G247)  Algorithm flow shart - program QVRLAP
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I object a)

[ S ST SN Ssmm memm e Gemm eeses  ewieave  emewnts ey e—
—r— am—

object b) |~~~

S — ——— t——— — a— o—a—— t— a— a— )

Object a) appears above the observer's eye level,
and may be considered further distant in the scene
than objects b) and c).  Object c¢) is perceived

as nearest since it is below the horizontal line

of sight.

(G248) Position : in general objects whose bases are below th
horizontal line of sight are seen as nearer and Furtle
objects commonly have a base line higher up the fielgerr
view, perhaps above the line of sight. ©



ENTER
N/

READ OBJECT AND OBSERVER DATA

THE Eyz HEIGKT OF THE OBSERVER |

THE HEIGHT ABOVE GROUND LEVEL OF
HE CENTRE ©F THE OBOJECI. |
1087, JoBJ,20BJ, TOBS, JOBS,
20Bs, EYEH, OBJH

'

CALCULATE THE ELEVATION HEIGHT AT
E CENTRE OF THE BUILDING.

ZOBJA =ZOBJ 1 OBJH

/

CALCULATE THE ELEYATION HEIGHT AT
THE OBSERVER'S EYE.

ZOBSA = ZOBS + EYEH

i yES

Z0BJ
7

NO

CALL PLAND TO CALCULATE THE
PLANAR DISTANCE BETWEEN THE OBUECT
AND THE OBSERVER.

pLAND (10Ps, J0BS, I0BT, SOET,
ALENTH)

CALCULATE THE SECTIONAL ANGLE
THETA =ARCTAN (| ZOBSA-Z0BIA|

THETA

/ALENTH)
2058
> YES
ZO'V
v THETA = - THETA
o ]
Va
IF THETA = O PF =0 k

OR -75 & THETA L =60 PF = |
OR =60 & THETA < —-45 PF. =2
OR ~45& THETA < =30 PP =3
OR -~JOKLTHETA <~ IS PF =4
OR ~IS{ WETA < © PF =§
OR OKTEM IS PF =6
oR ISKTHETA L 8O PF =

OR 30K THETA £ 45 PF =g
OR 45 HETA L O PF =%

L

WRITE PF VALUE AT TERMINAL OR

TOA FILE.
\I/

{ END ]

(GZ&‘)_)‘ Algorithm flow chart - program POSTIN



Observer

(G250)

Position rating

L 400 in the routine POSIT.
9
- 450
8
/— 300
.
- 150
0o & 0
5
4
. 300
3
~ 450
2
\600
1

Position Factor values for the program POSTIN output.




object
H
«Q observSE________________-———————“"—“——'
o . :
~J
, .

/le # ’IL /1!’ /‘l/ e m e /l/ /‘l/ n%

L v \

g D = viewing distance 4 The % visible of a building above the horizon =

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

angle between the observer and any grid cell in the

viewing direction.

(G251) Backcloth : geometry and notation.
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(2679)

sTsATeue 10edwT TENSTA UT 4OIEESAI 10 Wa}sAs paseq Iajndwo)

INTEGRATED SYSTEM FOR COMPUTER AIDED VISUAL IMPACT ANALYSIS

l ENTER
NT, ENTER ENTER
fme [f”TfR lEHTER 1EHTER FHHTUGRANHETRIC VATA CAFTURE f fR EHTER E”TER
P | o i DIGITISING FMeorm 1
S o | Trwwns wmnri]  Trorommwnic ] [viscrsowt reomas]  TOwBRAM T Troroamamic ™1 iy et TABLET esnenarors | VISIMP
1 ’ | BN | DATA FILES KEYBOARD INPUT ]
Z 2| |row rrow Lomrs] o0k DiatTISING. | AUTOMATIC | GENERATOR | CONTOURS | e
e E ALPHANVMERIC WPUT. | RESEARCH AT | DIGITISING. ) } PN | i INTERPOLATED | GRAPHICAL INPUT BIBMAK For | VISTA INPUT MANAGEMEN DULE.
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3% hanion l = oo EXIST FOR USE In ; sechiTecToRAL work [ | | . -
EXCEPTIONALLY SLW] Q BULDING : GEOMETRY DATABASE BIBMAK
— e OTHER: PROGRANS, PRoCESS FOR 3 :COLOUR DATABASE - VISCOL
g I g T Teormors or T OR STORED IN A UNSKILLED TYPISTS. [— 3
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w g INTERPOLATION. | LAND USE AREAS. | LAND USE m: MAN MADE PEATURES| LiorArY. |
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et ; E} PRONE TO ERROR. | n.mumw : :AERML pores | AERAL PHOTOS. ?* mm‘_]
— 38 i . =t i : s "
Lo DATA EDITING AND CHECKING GALILEO F)
[ i ] TOPOGRAPHIC AND LAND USE DATABASES SCANNED FOR GROSS ERRORS STEREOSIMPLEX DIGITISING
D STEREQ PLOTTER SYSTEM
—-=q BIBVIS VISTA
TOPOGRAPHY LAND USE [VEW/ BIBLE transtotor | BIBLE ) convexsion or
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[ on TN | \ wyy  poo” ' ! FACILITY TO/CREATE / i g
N = # L /: 4 NrEND/ EDIT [TO FILE.
PROPOSED DATABASE EXISTING DATABASE EXISTING DATABASE S > \ 1
e -

"

LOW QUALITY LOW RUALITY

PRINTER FOR PRINTER  FOR
HTADD PROGRAM ADDS | DATR CHECKING DATA CHECKING .
LAHD USE TO TOPOGRAPHY.

TITLE AND PARAMETER FILES FOR VIEW PROCESSING. /RADIUS OF VISIBuiry [
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____________ ‘ @m:ms . MAX. 3 LIGHT SOURCES VISTA
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AO SIZED INPUT
DIGITISING TABLET.

Low RESOLUTION
RASTER TERMINAL.

TERMINAL  (AED767).

BIG# RESOLUTION
COLOUR RASTER

Cenrear Processinvg Unim

32 BT MINICOMPUTER
(4PoLLO DN30O @R VAKX 11/760)
yp 10 |-5MB oF MAIN MEMORY.

INK JET COLOUR
MATRIX PRINTER
AR SIZE.

36" WiDTH
DRUM PLOTTER

LOW QUALITY
PRINTER .

HIGH QUALITY
PRINTER.

(G253) Computer based system for architectural practices involved in
visual impact analysis.
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o3}

2

Set goals/objectives/criteria for judgement .at all levels of decision making.

| | \

Government Regional Councils District Councils Public Client

|

|

NATIONAL REGIONAL LOCAL

alTE

Policy making Land use planning .socio-economic factors

Forecasting Transp./Comm. needs b visual impact assess.

environmental constr-
aints.
accessibility

L I

TIME

_ (G254) Outline methodology fer impact assessment.
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£
s RRTN OF CLYD®
<
- AT
Campbeits
o
0
# Glirves
Clyde Estuary
location map
Cairreyaa

1:625000
/JF\

Hunterston location map Clyde estuary

(G255)
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The Hunterston promontory on the Ayrshire coast.
activity concentrated on the mainland shore of Fairlie Roads
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Proposed siting of a third
nuclear power station at Hunterston

SOUTHANNAN  SANDS o 78
i/
SCALE 1:20000 . Bntish -
AN Steel .‘
// N \\ Corporp ion
A\
FAIRLIE ROADS \\ \ prop/ /
\\nwm smos\\ deyeloprents /
\ \ Q /e
\ \
i ”. =¥
N : £
g ~ = \ »
A2 A -
Blatl \ A N
!B ..\h‘._ . ‘
HUNTERSTON &)
e U
T ;}/
A ,JA¢ ’
A .-. -A'.
e s /f/"._._r-/" i
Vel
/ ! 5
(G259) Proposed siting of a third nuclear power station at Hunterston.
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(G263) Hunterston 'B' Nuclear Power Station - sketch plan and

section.
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FIRTH OF CLYDE

(G264) Visual impact on the Clyde estuary.
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(G265) The local visual impact from Hunterston 'B'.
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(G266) Climatological data, Hunterston. : monthly average rainfall.
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No. of days per month with snow or sleet falling

(G267) Climatological data, Hunterston : no. of days per month
with snow or sleet falling.
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(G268) Solar azimuth and altitude chart for 56° north.
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Average Daily Duration of Bright Sunshine (hours)

(G269) Climatolegical data, Hunterston : average daily duration
of bright sunshine (hours).
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-(8270) Climatological data, Hunterston. : mean daily temperature %
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(G271) Climatological data, Hunterston. Relative humidity,
average monthly values.
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(G272) Climatological data, Hunterston.

Hunterston 'B'.
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(G273) Climatological data, Hunterston. : visibility and the
instance of sea fog.
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Enter /
)
~
READ
Input file
2
\
~
READ
IMIN, IMAX
JHIN, JMAX
~
rSAREA = 0.0 l
Calculate
PAREA
. N
(l = IMIN J
N
e
Yes
greater \
than Fj 1
IMAX-17, -
RATIO = PARCA/SAREA
No
\
rJ =JMIN i
WRITE vaslues of
z SAREA,PAREA,RATIO,
\ IMIN, IMAX, SMIN, JMAX,
X IGSIZE, JGSIZE.
Is
J
108 greater
than
MAX-1?,
No you wish
to
investigate
Set values of
11,12,13,14 from
current values of I,)
Yes
{ CALL

Subrout ine SQUAR

CALL
Subrout ine RECT

I~

~N -

SARTA + AREA l

1nvest 1gate
another

ENO

N

(G274)

914

Algorithm flow chart - program SURFAC.
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13
JGSIZE

14

169IZE

PLEN = Half the planar length of the main diagonal, squared.

15 = ( 11¢12+13+1u)/a
D1 = 15 - 11 distance
pz = 15 - 12 distance
p3 = 15 - 13 distance
D4 = 19 = 14 distance
a1 = Area of triangle 15,11,12
A2 = Area of triangle 15,12,13
A3 = Area of triangle 15,13,14

AL = Area of triangle 15,1&,11
surface area of grid cell = AREA = A1+A2+A3+Aa

(G279) Naming convention in subroutine SQUAR.



ENTER FROM MAIN PROGRAM

READ I1 Iz I3 I4
CORNER POINT VALUES OF GRID CELL

CALCULATE IS5
I5 = ELEVATION HEIGHT OF CELL CENTRE .

CALCULATE PLEN
PLEN = Y2 THE PLANAR LENGTH OF THE
CELL DIAGONAL , SQVARED.

CALCULATE D1 D2 D3 P#
D41 D2 D3 AND P4 = THE DISTANCES FROM
THE CELL CORNERS TO IS.

CALCULATE ALl A2 A3 A4

AL A2 A3 A4 < THE AREAS OF THE FOUR
TRIANGLES APPROXIMATING THE SURFACE AREA
OF THE GRID CELL,

CALCULATE THE TOTAL AREA OF CELL ,AS.
AS = Al tAZ A3+ A4

END

\/

RETURN TO MAIN PROGRAM

(G276)  Algorithm flow chart - subroutine SQUAR.
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Jaalze

IS5 = (I1+I2+I3+Ib)/h

RMID12 =
RMID23 =
RMID34 =
RMIDAT =
s12
S23
S34
sal
MP12

nwonon "

MP34

Elevational value of th

£levational value of the mid poln
e mid poin

Elevational value of th

5 Elevational value of th
11-12 distance
12-13 distance
13-14 distance
14-11 distance
=15 - RMID12 distance
mp23 = 15 - RMID23 distance

_ RMID34 distance

wpat = 15 - RMID41 distance

Al
A2
A3
AL

wonon

"

Area of triangle 15,11,12
area of triangle 15,12,13
area of triangle 15,13,14
Area of triangle 15,14,11

e mid

point between 11 and 12.
t between 12 and 13.
t between 13 and 14.

e mid point between 14 and 11.

surface area of grid cell = AREA = A1+A2+A3+AL

(G277)

Naming convention 1n sub

routine RECT.



ENTER FROM MAIN PROGRAM

READ I1 IR I3 I4
CORNER POINT VALVES OF GiRID CELL

CALCULATE IS5
I5 = ELEVATION HEIGHT OF CELL CENTRE

s

CALCULATE MID POINT ELEVATION HEIGHTS
ON EACH SIDE OF THE CELL .
RMID12Z RMID23 RMIP34 RMID41

CALCULATE THE LENGTH OF EACH SIDE
OF THE GRID CELL:

512 S23 s34 541

CALCULATE THE DISTANCE BETWEEN IS
AND RMID12 RMID23 RMID34 RMIp41

CALCULATE THE AREA OF THE FOUR TRIANGILES
APPROXIMATING THE SURFACE AREA OF THE
GRID CELL : AL A2 A3 A4 .

CALCULATE THE TOTAL SURFACE AREA
OFTHE CELL = A5 = Al+A2 +A3 +A4

END

RETURN T0 MAIN PROGRAM

~4

(G278) Algorithm flow chart -subroutine RECT.
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TOWER LIBRARY

Pylon Building Component

Primitive Tetrahedron representing 1/L of K-Unit in pylon base
File Name: DOK16

Plot File Name: CALC@®3.PLT

6m High Component : DOK16

S9m " 0 : DOK19

12m " 1 : D60OSTD (for PYLON
TYPE D60°OSTD)

(G279)




TOWER LIBRARY

Pylon Bilding Component

K-Unit in Pylcn Base

File Name:

Plot File Mame:

DK16
CALCAL.PLT

ém High Component: DK16

9m " 1"
‘lzm t "

(G280)

: DK19
: D6BSTD (for PYLON TYPE
D60OSTD)




TOWER LIBRARY

Pylon Building Component

MID SECTION

File Name: DMS
Plot File Name: CALCA6.PLT

8.11m High Section : D3MS

8.2m ™ " : DJTMS

13.6 m " " : DMS

8.11m " it : DAMS (for PYLON TYPE
D60CSTD)

(G281)
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TOWER LIBRARY

Pylon Building Component

UPPER SECTION

File Name DUS
Plot File Name: CALC®7.PLT

25m  High Component : DUS

28.4m ¢ " : D3US
31m " " :+ DJTUS
31.5m " i : D6US

(G282)




TOWER LIBRARY

Pylon Building Component

PYLON BRANCH

File Mame: DJBSOA
Plot File Name: CALCZ28.PLT

BRANCH TYPES SQUARED: DJBSOA
: DJBSOB
: DJBSQC

BRANCH TYPES TAPERED: DBRA
: DBRB
: DBRC

(G283)
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INTERMEDIATE PYLON CONSTRUCTION STAGE

Full K-Unit Pylon Base

File Name: DBE12
Plot File Name: CALC@5.PLT
TYPICAL VIEW

(G284)
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INTERMEDIATE PYLON CONSTRUCTIOM STAGE

UPPER SECTION OF PYLON WITH BRAMNCHES

File Name: DP
Plot File Name: CALCP9.PLT

TYPICAL VIEW
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TOWER LIBRARY

Pylon Types
DJTSTD

File Name:

Plot File Name:

TYPICAL VIEW

a99

(G286)

DJTSTD
CALC11.PLT
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TOWER LIBRARY

Pylon Types
D60°STD

File Name: D6STD
Plot File Name: CALC21.PLT

TYPICAL VIEW

(G287)
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TOWER LIBRARY

leon TYEes
D30°M3

File Name: D3M3
Plot File Name: CALC12.PLT

TYPICAL VIEW

(G288)
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TOWER LIBRARY

leon Txges
D30°E3

File Name:

Plot File Name:

TYPICAL VIEW

(G289)

D3E3
CALCI4.PLT
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TOWER LIBRARY Pylon Types

D30CE9

File Name: D3E9
Plot File Name: CALC13.PLT

TYPICAL VIEW

(G290)
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TOWER LIBRARY

leon Txges
030°STD

File Name:

Plot File Name:

TYPICAL VIEW

(G291)

D3STD
CALC15.PLT
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TOWER LIBRARY )

leon Txges
DM3

File Name: DM3
Plot File Name: CALC2@.PLT

TYPICAL VIEW

c

(G292)
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TOWER LIBRARY

leon Txges
DM6

File Name:

Plot File Name:

TYPICAL VIEW

(G293)
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CALC19.PLT 2\’,
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TOWER LIBRARY

Pylon Types

DE9

File Name:

Plot File Name:

TYPICAL VIEW

(G294)

DES
CALC18.PLT
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TOWER LIBRARY

leon Types
DE12

File Name: DE12
Plot File Name: CALC17.PLT

TYPICAL VIEW

(G295)
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TOWER LIBRARY

leon Txges
DSTD

File Name:

Plot File Name:

TYPICAL VIEW

(G296)

DSTD
CALC16.PLT
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TOWER LINE MODELLING

Torness=-Dalkeith Route (G297)

File Name: TA
Plot File Name: CALCAQ.PLT
AERIAL VIEW OF THE PYLON LINE

TOWER TYPES

DJT
D 309M3
D 30°9M3
DSTD
DE12
D 309€E9
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TOWER LINE MCDELLING

Torness-Eccles Circuitous Route

File Name: TC
Plot Fiel Name: CALCA.PLT
AERIAL VIEW OF THE PYLON LINE

TOWER TYPES

DJTSTD
D300E3
D600STD
D30°€3
D60OSTD
D30°EQ
DSTD
NDSTD
DSTD
D60OSTD

T

je
B g

RGLITOMMOOWmDI>
P <
(%)
.

m
.

As.

(G298)

kn.
Ar.

he.

A,

A,



TOWER LINE MODELLING

Torness- Eccles Direct Route (G299)

File Name: TD
Plot FileName: CALC@2.PLT

AERIAL VIEW OF THE PYLOM LINE
TOWER TYPES

DJTSTD
DE9

DM6

DM6

DM3

DM6
D30°STD
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CYAN WHITE

BLUE 255 : MAGENTA
e YELLOW
GREEN
VAR .
{
\
0 4 255 RED
BLACK

(G300) RGB (Red/Green/Blue) Colour Model Box. (STEA83).



