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ABSTRACT

The importance of realistic technical specifications, proper
planning and costing are often neglected in sstablishing national
mapping programmes, particularly in developing countries.

This paper tries to contribute towards the sfforts of obtaining
and applying more realistic cost models in photogrammetric mapping
nrojects. Realistic cost models as functions of Basic cost
standards and production stnadards are developed with emphasis on

production standards, identifying the various important influencing
factors. Speciial emphasis 1is placed on the stereoplotting and
fairdrawing phases. Difficulties experienced in applying ideal

cost models in developing cocuntries are discussed frcm the Nigerian
experience and suggestions are made for a more realistic approach

in the future.

f]

i

- INTROBUCTION

The problem of realistic costing is a global one. Many countries,
including Nigeria, are faced with increasing need for mapping at ‘
various scaless to cope with various National Develcpment programme
needs. However, unfortunately, the importance of technical specifi-
cations 1is often neglected in establishing these mapping programmes.
The fact that this does not only apply to developing countries makes
it a more serious problem. Many mapping organisation still embark
on mapping programmes without efficient planning to know HOW MUCH it
will COST and HOW LONG it will take. 0On the other hand, those who
realise the need do not have reasonable information to achieve
realistic specifications and cost for the project, conseguently
costing of projects by different organisations are known to be highly
variable, and even within the same organisation. Most peocple think
planning and costing are mainly matter of experience, intuition and

tradition. Conseguently, mapping specifications are simply copied
from other contracts, without investigating the real requ1rements for
the purpose of the map they now want to produce.
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A Scientific and Systematic treatment of the problem of planning and
costing will result in better and more realistic cost model which is

greatly needed by all.

In realisation of the importance of
two related resolutions were adopted by

planning and costing,

commission IV at the XI congress of I.5.P at Lausanne

this problem of more efficient

(1868) relating

to the general problem of planning of photogrammetric projects.

Resolution Nr. 4:

proposed by Prof.

A. J. Brandenberger, reading: "It

is recommended to continue studies on the economic aspects of photo-
grammetric Surveying and mapping and to establish a System to evaluate

the economy of photogrammetri
proposed by Prof. H. G.

Jerie,

¢ operations.” Resolution Nr. 5:
reading: "The parameters influencing

the accuracy and cost of different photogrammetric sub-systems should

be studied, in order to estab

lish the basic relations required for

planning and designing of photogrammetric projects.” In another paper
by Prof. H,G. Jerie "The Establishment of cost models in Photogra-
mmetry"” I.5. commission VI invited paper at the XIII congress in
Helsinki, Flnland in 1278 he states "The aim of the paper cannot be,
and 1is not, to solve the problem and give ready made answers. What
the author hopes to achiesve, however, is
* to raise the intersst of the photogrammetric
community in this important preoblem;
* to initiate the necessary R&D asctivity reqguired
to carry out the theoretical modelling of the
functicnal relationship between product and cost;
and finally
* to dnitiate a programme for the collection and
statistical processing of data required for the
establishment of actual cost models.”
The objective of this paper is to differentiate the photogrammetric

mapping process into smallsr
various influencing factors o
ting the most important influ

subsystems or phases, 1dentify the
n the different subsystems and highligh-
encing factors which may often easily

be overlooked and thereby throwing off the final cost significantly,

particularly on large project

This wiil lead to development
to permit more efficient plan
will enable mapping organisat
ts

and how long it will take to
proper balance between their
technical capacity available

The scope of this paper will

in photogrammetric mapping projects with emphasis on ths

plotting and fairdrawing phas

s like National mapping programmes.
of more refined and realistic cost models
ning of photogrammetric projects. It

ions, particularly developing countries,

know more accyrately how much a photogrammetric project will cost

complete thereby forcing them to find a
real requirements and the economic and
for their realisation.

be restricted to developing cost models
sterea
es.
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COST MODELS:

Cost models are functions of BASIC COST STANDARDS and PRODUCTION
STANDARDS . Basic cost standards are fairly well established. The
most difficult and wvarying part is the determination of Production
Standards for the total mapping process and in particular the
photogrammetric stereoplotting and fairdrawing phases. The rela-
tionship between cost models, basic cost standards and production
standards are illustrated schematically in figure 1.

basic cost standards

personnel costs/time unit

requipment costs/time unit

material costs/unit

cost models

cast/prod unit
Production standards

required personnel time/prod unit
reguired equipment times/prod unit

required materials/prod unit

Figure 1: relation between cost models, basic cost standards and
production standards.

In establishing basic cost standards it is essential to consider
not only direct cost but also indirect costs (eg maintenance and
building costs). This is to ensure that all general cost items
are completely recovered or accounted for in the establishment of
the cost of the products.

In establishing production standards functicnal relationship should
be established between the materials and times regquired to produce
the unit on hand, and the large number of factors which influence
the production on the other hand.

The first step in the establishment of production standards is the
identification of the sub-processes for which standards are required.
The second aspect concerns the fact that many of the Sub-processes
have, in turn, to be broken down into smaller units(Sub-sub-
processes) - whereby production standards are now reguired for each
unit. The optimal breaking down into Sub-sub-processes which will
give rise to more realistic cost models is the primary objective of
this paper. The production figures for mapping in one and the same
map scale may differ by up to 200-300% even within the same organi--
sation. The main factors for the output of mapping on & given scale
are:
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1. the amount of planimetric details to be plotted.

2. the amount of altimetric details (Contour lines,spotheights]
to be plotted.

3. the type of photongrammetric plotter used.
4. the guality and scale of the photography.
5. the skill and productivity of the operator.

For the last three items, averages may be introduced for normal
circumstances and deviations from the average condition do not
influence the production by more than, say 20% either way. As can
be seen, the first two items concern map content to be plotted and
this is where the greatest spread is in the production figures.
These, however, are the most dominant factors influencing the
costing of photogrammetric projects and that is where emphasis is
placed in this paper.

Costing in both phases of Stereoplotting and fairdrawing are very
interrelated as they both primarily depend on the density of the map
content. These two phases alone can account for up to 70% of the
total cost of mapping at times (Jerie, 1968). 'Up to now there is
still a big spread in the production figures of these two phases,
due to the fact that the map content is treated as a composite.
These map contents need to be differentiated into an optimum smaller
groups, instead of being treated as a composite, to give a better
estimate of their density for determination of more reliable produc-
tion standards. Other significant influencing factors on the
production figures apart from density of the map content are also
highlighted.

THE PHOTOGRAMMETRIC PLANNING PROCESS

The photogrammetric planning process allows a systematic or orderly
approach to the entire photogrammetric mapping activities. This
enables the whole project to be designed and executed in the most
optimal way (i.e. in the cheapest way, in the least time and still
fulfillling all the reqguirements). It therefore ensures that rea-
listic specifications are made considering the purpose of the

product and all available constraints. To do this properly the whole
process must be sub-divided into crderly segquential phases. A sim-
plified representation according to Prof. H.G. Jerie is given in
figure 2,

The photogrammetric planning process can be subdivided into the
following four main phases. (1) Problem definition (2) Data
Acguisition. (3) Design. (4) Execution. (see Ogunlami 1873 for
details).

The four main categories of influencing factors obtained in the data
acguisition phase are:

1. Product Specification obtained in the first phase.

2. Procedure or process parameters(toc be used to execute the
project).
3. Environmental factors of the project area.

4. Environmental factors of the Executing Organisation.
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INFLUENCING FACTORS

Both groups of basic cost standards and production standards depends
on various influencing factors. The dependence of both groups on the
various influencing factors belonging to the four categories men-
tioned earlier is shown Schematically in figure 3.

Figure 3.
ENVIRONMENTAL FACTORS BASIC COST FACTORS
WITHIN THE EXECUTING o TR PERSONNEL
ORGANIZATIONS ) EQUIPMENT
Lo MATERIAL
r o __fnr | cosST MODELS:

ENVIRONMENTAL FACTORS b—=y COST OF
PERTAINING TO THE PRODUCTION
OBJECT UNITS

PRODUCTION RATESe

REQUIRED
PROJECT SPECIFICATIONS' PERSONNEL TIME «

: — EQUIPMENT TIME.

MATERIAL .

FROCESS PARAMETERS

Basic cost standards depend mainly on factors pertaining to the
executing organisation and oly slightly on factors pertaining to the
project area. Basic cost standards should therefore, be worked out

seperately for every organisation, or existing ones modified to suit
the particular organisation.
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Production standards on the other hand, are only slightly influenced
by factors pertaining to the executing organisation. They are, however
significantly influenced by factors pertaining to the project area,

- the product specification and the process para-
meters (procedurel). The main phases of the total mapping procedure
may be considered to be as follows:

Aerial photography
. Ground control
Aerotriangulation and adjustment

Plotting

Interpretation, field completion and

a P wN

. Fair drawing.

Proper planning has to be made for each of these phases and the
various influencing factors carefully identified for the Sub-sub-
Systems to ensure a realistic costing of mapping programmes. In the
context of this paper it is only possible to discuss some of the most
important aspects of the various phases in general terms concentra-
ting on the production rate and emphasis will be on the more
important influencing factors on the production rate in stereoplo-
tting and fairdrawing phases as there is a large number of these
influencing factors. The others are fairly standardized. These..
factors are also grouped as follows in order to 1dent1fy different
aspects more clearly:

(1) Those affecting the amount of work

(2) Those affecting the time or rate, and accuracy.

To simplify the discussion these sub-sub-processes involved and the
influencing factors as well as the cost units and total costs are
shown 1in diagramatic forms as flow charts-developed by the author.

For lack of space flow diagrams for the phases of Aerial photography,
Ground control, Aerial triangulation and adjustments, and Interpre-
tation, field identification and field completion will not be shown
here. All these, except Ground controls and Interpretation field
identification and field completion which are interrelated, are fairly
well standardized and sccurate information are available in various
catelogue of systems. (See Ogunlami, 1973 for details).

STEREQC PLOTTING PRODUCTION STANDARDS

There are different methods of mapping namely:

1. Conventional mapping by stereoplotting for production of line
maps
2. Photomap production by either differential rectification (in the
) case of none - flat terrain) and by conventional reotlflcatlon

(in the case of flat terrain).

3. Digital mapping by digitally recording of data and on-line or
off-line semi-authomatic or automatic plotting of recorded data.
In this paper the conventional mapping method by stereoplotting for
production of line maps 1s concentrated upon, as 1t will be too
detailed to discuss all other methods which are each complete process.
The cost of the plotting phase (and the Sub-phases] in the conuen-
tional mapping and the various influencing factors are shown in fig.4.
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The main Sub-phases generally considered are:

1. Plotting sheet preparation (Plotting control points. etc)
2. Setting up sterecomodel (Inner Orientation, R.O. and.A.O.]

3. Plotting (Contours and planimetryl.

The total cost of the plotting phase can be determined by adding
the cost of each of the above three sub-phase and the total cost of
materials as shown in fig. 4.

These enable us to determine the production standards for the
plotting phase. DOue to numerocus variable influencing factors,
accurate figures are not available for this phase of mapping. The
available production estimates need improvement and this 1s the
essence of this paper.

FAIR-DRAWING PRODUCTION STANDARDS

There are different methods of fairdrawing namely:-
* The conventional fairdrawing method by manual inking or scribing

* The new semi-automatic or fully automatic drafting technigue
using semi-automatic drafting equipment.

Emphasis here is on conventional method. The cost of the fair-
drawing phase (and the subprocesses involved] and the various influ-
encing factors are described in flow chart fig. 5.

The main subphases are:

(1) Touching up of the machine plot
(2} Map sheet preparation

(3) Fair drawing

The total cost of the fairdrawing phase can be determined by adding
up the cost of each of the abaove three subphases plus the total cost
of materials as shown in fig. 5. These enable us to determine the
production standards for the fairdrawing phase.

The fairdrawing phase which is related tc the plotting phase is alsa
a serious time consuming phase in the mapping process as the plotting
phase, and both are highly variable. Fairdrawing usually takes
between 50% to 200% of the time needed for the steresoplotting
depending on the variability of the contours and other influencing
factors. This indicates that there is also wide spread in the
production rates of fairdrawing.

DEVELOPMENT OF REFINED MOBELS TO ESTIMATE
PLOTTING AND FAIRDRAWING PRODUCTION STANDARDS

The most important aspects in the development of refined production
standards is the optimal differentiation of the sub-sub-phases and
the correct identification of the influencing factors on the
different sub-sub-phases. Detailed study and experiments conducted
showed that those for fairdrawing need not be differentiated further
as the number of influencing factors are small and the effect not
critical as they are not affected by the highly variable factors of
the project area. However, those for the plotting need to be |
differentiated further into a number of smaller sub-sub-phases |
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because of the numerocus factprs mainly of the project area and the
varying degrees these affect each sub group of features in some cases.

Sterecplotting phase could be optimally differentiated into twelve
(12) sub-sub-phases, to give a more refined model, as follows:

(1) Plotting sheet preparation

(2) Relative Orientation (Including Inner Orientation)

{(3) Absolute Orientation (Sealing and levelling)

(4) Plotting of hydrographic features

(5) Plotting of controls

(6) Plotting of other point features

(7) Plotting of communication

(81\ Plotting of built up areas and individual buildings.

(9) Plotting of vegetation and Cultivation boundaries

(103 Plottiég of Administrative boundaries

(11) Plotting of physical boundaries

(12) Plotting o? contours and spot heights.

This differentiation is based on the results of experiments conducted
by author on develgopment of a new classification scheme for map
content. The results show that map content may be optimally divided
into the following ten (10]) object classes or subgroups in the order
of their considered priority for plotting and fairdrawing.

(1) Hydrographic features

(2} Controis

(3) Point features

(4) Communication and transmission lines

(5] Built up area and individual buildings

(6) Administrative boundaries

(7) Physical boundary features

(8) Vegetation and Cultivation boundaries

(8) Contours and spot heights, and

{(10) Names and Abreviations (which are not plotted).

The philosophy of the develcpment of this classification scheme would
be too labourious to discuss here. (see Boss et al 1968; Larsen, 1971
Spices,1870; Neumaier, 1968 and 1972 and Ogunlami, 1978 for details).
The cost of plotting from the more differentiated sub-sub-phases and
various influencing factors to give a more refined and more realistie
cost model is summarised in the flow chart fig. 6. The total cost

of the plotting phase shcould therefore be determined by adding up the
cost of all these sub-sub-phases plus the total cost of materials.
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The differentia tion approsch will enable us to determine the
production standards for the different sub-sub-processes of plotting
more reliably but these must be determined under actual production
environment by the individual mapping organisations to be able to
quantify the effect of the respective influencing factors of the
various sub-sub-processes. It should be noted that in all the flow
charts, the various influencing factors have been numbered to indi-
cate the group of,influencing factor it belongs to. Those affecting
time or rate and those affecting the amount of work are also distin-
guished before leading to the cost unit of each sub-process or sub-
sub-process.

DIFFICULTIES IN APPLYING IDEAL COST MODELS IN DEVELOPING COUNTRIES

In applying ideal cost models in naticnal photogrammetrlc mapping
programmes a lot of difficulties are encountered.

* There is an accute shortage of photogrammetric costing and
planning experts due to the deficiency in photogrammetric
education in developing countries. This leads to inadequate
planning and inaccurate cost estimates due to lack of
knowledge of basic principle of effective planning that should
be followed with futurlstic trend/need anticipation (See
Agarwal, 1980). :

* There 1s usually an urgent and impatient request for maps by
users, and particularly Gevernment, on photogrammetrist at
every short notice due to the hectic and rapid national
development requlirements for maps, consequently not leaving
sufficient time for this "ideal” approach to-the solution of
problems.

The photogrammetrist is generally stampeded into taking immediate
decision without at times being able to consider suitable alterna-
tives and sometimes the real requirements of the maps are not clearly
defined and the technical available resources (Human, equipment and
material) are not properly balanced with the proposals for mapping
adopted. Sometimes even when expert advice is given it might not be
accepted. The result of this is that some countries embark on
mapping programmes at wrong scales, with completely wrong estimates
as to how much it will cost and how long it will take. Eventually
they find themselves battling for several years to produce maps from
aerial photographs acquired over a few months which seon get out of
date. This problem is particularly more serious with very large
countries embarking on national mapping programmes. Generally by
the time the map is produced it is already outdated.

* There is also a general lack of reliable information on produc-
tion standards. No proper records are usually kept by most organi-
sation 1f any at all, and when they do only final cost of the
project are available with no records of production standard
estimates, which are not useful to other users or other project areas.
Most costing estimates are based usually on generalised composite
coesting instead of the proposed differentiation into sub-sub-systems.
Some significant influencing factors are sometimes not even recog-
nised and this can completely throw off cost estimates with the
composite approach. If the differentiation approach is adopted the
influence on the over all cost estimate will not be as large.
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* Most mapping organisation are still relatively young with little
experience at mapping and record keeping. This situation it is
hopedwill improve with time if they learn to appreciate the
importance of adequate records of production rates for various
projects executed with their different and numerous influencing
fartors.

* It is not unusual to find mapping organisations attaching some
sort of secrecy to these information when they have them even
long after the project had been completed and there is no more
competetion.

* Finally most people wrongly think that this approach is too
theoretical and yet the problem of accurate costing still continue
to pose a lot of headache to them. It is believed that 1if this
attitude changes the sooner it would be possible to get a more
realistic cost model in photogrammetric mapping.

CONCLUSIONS AND RECOMMENDATIONS

It should be obvious from the little contribution of this paper that
effective planning and costing for a mepping project can be a very
complicated task due to the numerous and highly variable influencing
factors and the large number of sub-sub-phases that make up the total
mapping process. It is therefore evident that only by a scientific

and systematic treatment of the problem will more refined and realistic
cost models be obtained which is greatly needed by all. The usual
principle of whole to part is recommended.

The two phases of plotting and fairdrawing dorminate generally the
total cost of mapping and particular effort should be made at impro-
ving production estimates in these areas. They alone may take up to
70% of the total cost of mapping programmes. Realistic specifications
{Accuracy, Scale, Map content, etcl) should be drawn up for mapping
programmes as they affect cost a lot. There 1s need for proper

record keeping of production standards by each mapping organisation
for different projects and different procedure. Reports on new
methods and procedure should not be accompanied by figures of total
production cost, but rather by detailed information concerning the
production standards established. Only this is of importance to other
organtsations interested in applying the proposed procedure to other
project, other project areas and possibly with other product
specification.

The signifieant parameters influencing the accuracy and cost of
different photogrammetric sub-sub-systems and their relationship are
identified and summasized on Figure 4 to 6.

A proposal is hereby made for the classification scheme for plotting
of map ‘contents intoc ten (10) object classes or subgroup in order of
their priority. (See page 8J.

An optimal differentiation into sub-sub-system 1s also proposed for
the stereoplotting and fairdrawing phases.

Production standards with this guide must be determined under actual
production environment by the individual organisation to be able to
guantify the effect of the respective influencing factors of the
various sub-sub-processes.
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This paper is only a contribution towards eventualéﬁ final modeling of
the functicnal relationship between product and cost required for the
establishment of actual refined cost models for the total mapping
process.

There is need for more cooperation among mapping organisations, to dis-
seminate information among themselves more freely, particualarly in deve-
loping countries. To this end the call for an African Regional Interna-
tional periodical (ARIP) in photogrammetry under the auspices of a
special commission for photogrammetry and Remote Sensing in Africa .
(CPRSA) is hereby supported (See Ayeni,1884]. The need to organise more
national, and regional or subregional conferences, seminars and work--
shops cannot be over emphasized.

To assist developing countries in the area of economic mapplng of their
vast land areas with their limited resources (human, finance and equip-
ment) more members from developing countries should be coepted into the
ISPRS special working group that deals with this area of economics of
mapping. Large portions of the world are still unmapped and this can
cnly be done effectively by judicious use of the scarce available
resources. .

ACKNOWLEDGEMENT

The author wishes to express his sincere gratitude to various nationals
of the photogrammetric family who responded to our correspondences. The
author is particularly grateful to Mr. J. Kure for his invaluable assis-
tance and others tooc numerous to mention without whom this paper would
not have been possible. Finally the author is grateful to the Federal
Government of Nigeria for prov1d1ng the fund that made this study
p0551ble

REFERENCES

1. Ayeni, 0.0. (1884) Photogrammetry and Remote Sensing Education in
Africa, paper presented,15th ISPRS Congress, Comm VI/8, Rio,
Brazil.

2. Agawal, G.C. (1880) Concepts of planning for Mapping in a develo-
ping country, paper presented,14th ISPRS Congress Comm IV
Hamburg, W. Germany.

3. Bradenberger, A.J. (1968] Economic consideration in Photogrammetric
Surveying and Mapping Planning. Invited paper Comm IV, ISP,
Lausanne. :

4, Jerie, H.G. (1968) Operational Concepts of Topographic Mapping in
Developing Countries. (An appeal for more efficient and
intergrated approach to an urgent problem). Presented paper
for commission IV 171th Congress of TSP, Lausanne.

5. Kure, J. (1870) The role of Technical Specification in Planning
Photogrammetric pr-jects. Paper for presentation to the 4th
South African National Survey Conference, South Africa.

6. Ogunlami, T.A. (1873) Cost models in Photogrammetric mapping
projects MSC. thesis, I.T.C. Netherlands.



. .
T SRS
Jo. of grewrd FH .
. _,._....,_,____——--ieoaknl pointa i :
(e ey
X1l of

Y crerator £ T
iu‘ plottes g

- | .
haets =

PSS
jeve - of 8

.nast® mregrrriion

Jomnd

[ — 1 ey = -
{ =Ployier [Finc required pud Thowt (reperatiom- 4
P Sheet B i 1o of Tmornne F ;“'—"—'_L-mn or modeld Srocedurt & equipe

t
£ e e}

[Somsvessemmmmsemmam—

Coat of setting up JI
starsomodals
(Pal. orientation andl]

Eu.:ludlng correct

[Ate, orientation) Jjj .
' ‘ . . ) . . deweription)
i ) - . . . R
) A o : - To. m distritaticn 2
i ’ - of ‘et vl plos

wality of photo 2

Cosy of plotting
tours

pentasy of 1
spot. hts

fopagrathy typs: 3
Plottang cost per Presonce (and smount)
unit of wetsr Maas 18 Eo=
(eg. par ka2) ] del ]
. | I
Sxi1il of cperator &

. . Complezity of com— 3
b . jiours

532w of o= t!' i M - : ‘\ X L

% Compieteness redd. !
in regard to local
reiiel

Density and type 3
of plan. detasls
(tines and pta.)

Photo ecale (ratio 1
Latwesn photc scale

zap ecale)

Jact ares
{ez. Lﬁ?); . . . ) 7 . . L

: ' : . . 4 : hvwstetility of 2 o T
1 t - - plexiiy of plans h 3
Tor piott - ' anaclated pholes featuren

or 133 .
:cﬂz‘)o e . E . e {s leyend
0 . L ’
Ancust’ of annote= | e : BER S s Popographie cusrace 3
tion reqd. depar- B : amcurt of interpre~ 4 ] te 1AL ICE
ding on syabols to . tabiuwn operaver st (uuﬁ. dzpert; wouded
be used . du hisself ete.)
= ype of material -t . :
N . reqd. as & func-
1

{phan & ht. accu-
racy, $ compiets—

ness, line thick- Amcnt of cloud, hase ).
neww reed. ) ior shadow Cover

o of map {par~

. — il
Total comt of 1V Sise of materisl 1 — - of operetor
saterisls Quzlity of photo

Amount of gomers- '
lization allowed

4 co .o h " : -
4 cweuneu_ reqd 106 of stability Speca{iad require= Type and amoant of )
- o o ) senta veg. cover .

Cost of matsrials
reqd. jer shect

ittituds of operator 4
io wark

{actavation)

Fasiliarity with sbe ¢
ar=s

R - .
B . . fTerentiation between 4
N { famsas of fsatures
R Plasfiiter type 1 e o axrm.:uny) (
. ® Blquality of photo Jiug hergnt 4

Weather condition 3y
8L the time of flight

Amount of touchirg &

up by opsrater read.

pe of equipeent

«@lotling procaed

L

® e figures i1n the bozes refir o bew Pod Loawattg Calt oereg o e . W—-————!—
4 ui Choud
Ser : Lo 5, C -
fluercing factors . v::' or chadow co- ,.V.‘m\m“ \n the phote= 2 Sun angie veg.
{1) 3pecifications (&) praceus jrurnaters aTephe oy tepogTa~
(}) project srea (8) Bxec. orpautpation
Porvain type {flat, )
Fi 2. 4 oL ba: Lly o sount) and
s . 3luge {variation 1A
N terrain ht.)

is FPlowdiagram hus besn davelopd oy the Buthoer




M__.{. - e S J o
INFLURNCIEG FACTORS ON Fairdrawing
Amount of Cost of touching up T
sioall + touching up of the machine plot m A
: not done by (including generalization, " ;? s‘ “Imed
y operator addition of symbols, join- L._,,m.____[-
T ing of pts, to forz lines, :
etc.)
‘3 '] Ahmount
T .
} Amount of variable Type of marginal 1|
Y *  |marginal information information reqd. !
% i@, varying from ons - =1 L
rod “’“.“ another (9'3' Apount Cost of map sheets II Tims re=- - S-—{ Sheet size ! —-!
grid information, in- . paration e quired per
dex to' adjacent map wre aheet Skill and producti=- 4
- gheets, magnetic vity of cperator
‘3 declination, #%e.)
‘ Ko. of ’ ’ ? Cost of
map sheets R e : draft .
= Density of comtours 3 Amount - /
and spot heighta ’
[Density of Plan. dstails 3]7 |Cost of fairdrawing (con- }
 |tours and pla,nimtry) (in=
; ‘; Amount of annotation 1 cluding inking or seribing) "{Accm-acy required L‘
3 required addition of names, further W
" gensralization; colour-sepa- % (o k‘ﬂa'—— Typs of product ® 1
|ration, compiling of separate| . §. ¢ X% || (pencil, ink, or colouri™
) models on a map sheet if not map; etc. ! :
. dene by the operator) |
E (e.g. per km?). | [Reproduction proce- 2 i_
. ' “~{dure to be used [
Sheet size , 1 "
= (e.g. in ka Instrupent used R
3 and drawing material |
} N | __|Type of fairdrawing 2 ;
s procedure i ;
3 ize of 1 Totad f:i::rmng i | {Skill and producti= 4
project area vity of draftsman
. (e.g. in kn Complexity of zap
3 : Map ohesst size details
- Size of material
. |
3 ; = - Type of material 1
cost of materials{lrequired as a fune—
| requived. par tion of product
i Area covered 1 aheot -
by material per ,
sheet (e.g. in km®)
. No. of Cost of other materials
. sheets
Bl
- N ~
) Fig. 5

» . .
‘ ~ The figures in the boxes refar to the following categories of 1n-
This Flowdiagram has been developed sy the duthor fluencing factors: v
(1) Spacifications (2) poacess parameters

(3) project area ) (4:) Svee, organisation

e

g



& ) i I¥FLUENCING FACTORY 1 SLOTVING YV BLFDGN WOORL |

U r— : ! .
el S o8t OF I Lo N B ) 1
Tamount | R suiil of 4 r—-ﬂ—"'—“"‘ "
ot of ___.____,__4&—-———J Jlotting theey ™ {_orerasag or plotte Typa. mucer o
orezeratien zoonracy ol fyda~

a1sl marxs &nd

oparntor
ap Tou

— . — — N Thest prepsration 3 "
:’ e ! % 18 }-—:} cecadure & o3 .
P ] i . - cedure & sLMIT0

cosi wd : s et e T
inner end Ry 5. | {
{

‘ i diotancn atsec s €
L Liacunt l—-H sri ot ﬁ-e w4 "‘i:“‘”“:__-____——]‘“" LT (oo st erasuatioa “
A0 s~ m.dist, mettang o tha

camers ! 2 Lopztrumeet ard oo

(Rer TN

vy | l_. ——— - i
Yo, of model — o .
* ——— Type sna Accuracy ?
' ' cont of l L2g -’ of control pointe
lG‘“I‘V wait ared icoﬂ it '\ur (plan. & ke

B incioding cerrect
- o Pore and ewds

- oye ADS

deocription
do. and dntn&nuon 2
— [ i =l B !
quaiity of rroto ‘
D;n::(: :&i!:ﬁn T —_{MM- {
of plen. -4
(11nes and/or parnte) T !
Aavunt other point H i

~ontrast

Crisatatlins jewoasars ¢ |

zm f equipmant 2 i {asparical oo cul"nuu_j
sg. as a fupctica
Typa of josopcaghy

of ACCUracy
g (D8SE wart, chligme, uome

axig of rotation
poceatric?)s atoe vergent or serwal

;———MM;_ - Sakoalodeds.) i
[l i { . topozraphy type ) P Speomorsy |
awazp, dessart,etc

1

Asount of sanotation
req. depending
on symbol to de
usad

[Syps of {iim K

- frim 1. Culack & wnite

Amount Built 24 - -d I "

B B p \. lei ,;m Presanae (md u-ount) selowr oF A
] & of watsr area . frared }

4 cospletencus
required

irount Var, and cult. X - ot .
— : T il iy PR Kl
. 3r MouLiAYHOUS - .

photo scale 1
{rstio betmsar

shoto scale and
map scale)

msant Adein, biry., 1 - L—! skil} of 11e operator ;]
Amount Prysical bdry. Ti3 % .._‘--L

Kap sceie
or plotting
o

Contour 1ntervel ¥
airsd

Denssty of
870t le1stty

e comple¢xity of coniours 3

availability of annoisted
protos s lepend

amount ol .Neranuuaa 4
oparstar & 49

completaness

in-regard 1o
local relref

of project L R - i
{or.xm2) . . . ' v ’
v 0 ‘ B :
- . B . .
- . . . L ! . PAEITYed requirements .
- ) RIS i ﬁalllr & bto accuracy, :
D 0 - - 4 cumpletensa, line
- 1} ickness reqd,, stc

i oF g {pernese 11

msunt of yeneraliselion 1§
a\‘..nud

Type of saterial

redd. a8 & funciior
of atability

ERe L] i

of material

Ares coveruvd ) - differentiation betwmen §
nep dhuet cust of satsrisisy o=t clapsee of features !
ler 10 w2’} 4 per anevt . { sase o drfficuliy) v

S, RO
toul cost XIV
m(erul

-
R l ype of sauipment 2
{funztion of accurdcy, atc
5 ' ' ’ '
. . -_nﬂrut in tre
] ato.‘r-r'

Terrain type 3
. ) . (flat, hilly or J

o, . L acunt. and eiope
{variation in terrain At

~ R ‘ omplefily of piscs [ee-
he figures i1n tha boxes rafor to the following categuries of jn= 1 ? .--.' Y e phae }
. T —
flusncing factors: N ! ‘Qcpﬂ TApUIC © -nctoruuj

(1) Specifications {2) process parassierc {awa=n,dvsers, wooied #1314

(:) project ares {4) Dxec. ctpanisation ‘ T/pe & tmo it ol vedss 3] :

- Ama.nt of ciuid. 1Aze of X
amen. o N

' . 2 . L i1l l'-‘\"ro\lm‘xux‘\ 4

Lo gmaps A

.m a";.ru'm

wiryoetiond

A.)u! of touc n
ntar red

Thia Flowdiagras has beer deveioped by the Author __{Wf a.(-xi,:-:?r’:;(:“;; ;1
N st nl‘ ans atstio;
. . "'1--1 i




