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The numerous conecinlized werks which hove been published
far emphusize and, we micght say ,

ment of the digital terrain model ( DTN
of colutions , but they do not tell much from the
al point of view.
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cach gitu tion occuring in the common practical activity.

I the last 1C-15 years , the digital model ( including that
of the terrsin ) h=s -~roused 2 g-ecia’ intcrest from the muth-
ematical point of view , and many specinlists tackled this mro.
blem, sc that numcrous tyn s of such digit 1l models ( which
can be nl-ced amongs the trypes indicated in fig. 1 ) as well

08 the corrcgponding computing nrograms have been created.
Unlike other digitenl models , the digital terrain model is in
most cnses very complex . Yost of the digitel models ( of
building, of the ground w ter level inferred from measurements
2t discrete points etc. ) can be defined either by using con-
ventional gecrctiric elements or by the ~doption of more or
less complicnted mothematical models as well as of the cloge
nothematical methods of intervelation ( liaear, of surface
etc.) of the necessary elements . At the same time, 2s regams
the disital medel of a surface of terrain , we can find a ge-
aeral mathematical rule of definition only in narticular coses
or for limited areas on —ccount of the umerous " accidents "
of the ground.

Con ecuently , the digital models of the ground which hove
been “Gooted nd made known in the specislized liternture can-~
not be con: idcred generally v:lid, =g they =re only incomplete
solutions of the problem.

But cuch partial sciutions render more ond more difficult the
planning as they bring about eitihcr the interrusntuion of the
wtomated techunologsicnl process or erroncous interpretations
of the actual situation. Therefore it is necescary to discover
a new way of a»nroonchiing the nproblem of drawing up digital ter
rain models. We .hould return to the was of definition ~nd
diflfercntiation in the stereouslotting of the various forms of
relief ( vesinning with the simplest ond ending with the most
complicated ) and revert to the basic knowledge 23 we have
learnt it frowm classical trectiscs of topogsraphy md geos
merphology

Starting from ~hat has been stated nbove, we have tried to
outline the gsequcnce of the neces ary operations [or the def-
inition of a terrain general digital model , as well as the
mod~lities of generalising by points with ectabliched eleva-
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tion come forms of relief which fresuently meet in the areas
where lond reclomation works are wla.ned or curried one.

The way of drawing up a terrain general digital work model
If we ccneider a stretch of land from the most complex earthly
gsurf-ce , with all that has been made on it, we see that it
consicts of ¢ a) horizontal zones ; b) sloping flat areas ;

c) gently rclled arcas ; d) powerfully rolled areas ; e) not-
ur-l "accidents" of the ground ( pcaks, ridges, hreals, steep
baenks, ravines, debouchmentis, muanelons, depressions, lLicles
etc. ) ; artificial "accidents® ( botters, embanlments, other
conutructions a.s.o. )

The forms of terrain spccified 2t "a", "b", nd "c¢" lend them—
selves cooily ( while thosc iadicated uander "d"™ lend them -
selves les:. ecazily ) to tacir beins coverted iato a2 model.lut
the definition of ihe forms of terr-in or ¢ their clterations

as a consequence of the "accidento® nentioned under "e'" ond
nfe i always Aifficult and leads tc the porticularization of

each digital model.

Therefore when we draw upbegin to “raw up a digitzal model of
the terrain we have to proceed as in the scheme clhown in fig.
2, thal is to say we must st.rt with the delimitaticn of the
forms and "accidents" ( au in the exomple shown in fig.3 ) and
yith the selection of the types of digital medel ( Ccfined as
in fig.l ) for each delimited area ( table 1 ).

Therefore the terrain digital model should be built up with
the help of o smaller or greater nunber of various types of
digital r.odels , ucpending on the exigtence or bgence of the
natural or artificial "accidents" of the ground.

The v riocus simplifications whichh could be considered when e
draw up th: general model of the terrain sturtins from the
peculinarities of the planned land rcecczlantion works (levelling
woter delivery, moin canzl, drains, modelling, filling up of
ravines, drainage on osleping laads, consolidation of a land
s51liding etc. ) chould be performed only if they are in accord-
ance with the occurate delfiaition of the terr-in and do not
lead tc "n uvnneriitted generalization during the further
stages of designing.
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h elcetion of chnracteristic nointes of the noturasl aor or-

$ifieial "accidents®™ of the ground.

®
"

Moure 4 hig heen formed starting from the several types of
relief enuvicrated at "1l", vhere we have mentioned the charac-
teristic points which should be selected for the vccurate
plotting of the respective forw: of ground. Table 2 has Leen
dr-ym un on the bosis of these points . It shows the donsity
of ieiht points neccocsoary to cccurately define the situntions
with which we met.
The way to zelect ( in the terrain, on the orthophotoplon cr
in the stereo plotting devices ) the vpoints defining the {forms
of velief or the "accidents™ aet with are of utter importance
at this stoge.
Por instence, let us take the sitvation shown in fig.5, which
hns been defined with tiie help of a sterec plotting instrunert.
In similar cases it is necessary to procced as follows ¢
a) first we chould sclect and record compulscry .oints for the
definition of the "accidents" of the sround ; b) then we sheul
ghould select and reccrd the peints derining the connection of
the "accidentg" with these forms of relief which cannot be
easily classified 3 ¢) finally,we chould select and reccrd the
soints which are linked with the completion c¢f the relief. Cf
course, we nave te record diktinctly ( separately, if poscible
the necessary neints for the further pleoitting to 2 certain
seale of the field cituatien which is digitted ( demnending on
the mlotting vessibilities ).
Naturally, il we vere to plot the some gituation by menns of
conventional measuenents ( including the ecuipmont for dise-
tance meaocurements through waves ) it would be very difficult
to follow the scheie given nbove, because then the cperator
clecting tue noints should be not only a simprle doer, but
he chould be clso well accuainted with the terrain -nd the
woys of its generaliszation.

Ways of woeriidng with v oricus types ol dizital terrain models,

Twe situ.tions can be digtinguished 3 a) the first is linked

with tlie utiization of these molels fer the designing calcu-~
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lation perforiced Jdirectly on the computer cnd in this case the
order of the automated processing of the various forms of the
terrain is indifferent ? b) the second is conunected with the
plotting of the terrain end in this cose it is necessary  to
begin the nrocessing with the most complex forms ( those hav-
ing elements of the type indicated under "e" wnd "f" ) and to
end with the simplest ones ( see tliosc indicated at "a" ). e
have to take this course because the complex forms reguire a
very preat number cf records or of pleonimetric drawing , vwiioche
can be croenized only with difficulty on the respective map or
at any rate conditions the scale of plotting.

it the scme time we woent to mention the fact that we can talk
sbout the digitizing of the terrain by using only one Ynown
matheratical method, when we take the land in large, hence
when we need clther a jenerrl image or o very detiiled one

( but covering a small surface ) nnd this depending on the
scale of the modelled imasc , on tue reculicrities of the ter-
r in and on what we expect from the digital model. llere are
two illustrative exomples ¢ a) "1" is @ digitul model for the
elevations of the railway stations or of the lLicalth resorts ;
m2" ig a digital wmodel fer o pumning station situnted on a
flot ground which is to be levelled.

Conclusions

The analysis regarding the use of the same type of digital mod-
el feor a stretch of terrcin including the natural nd artifi-
cial "occidente" of the ground shows that the results we ob-
tain (ecpecially regarding the volumes of e~rthiworks ) ~re not
in kceping with the reality. Therefore it is necessary to di-
vide ‘he ~rea under consideration into hcmogencous narts and
to adopt for each of them a digital sub-model of the most ade~
quate terrain.

The digital model of 2n area where land reclamation worlks are
plonned, should be worted cut of a number of specific digital
sub-mecdcls.

the cuality of a general disital model of the terrain is se-
gqured only if wc¢ correctly scleccet the characteristic height
noints when we draw up the various digital sub-mod-ls, which
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depende on the cuality of the operator worlzing in the ficld or
of the stereo »lotting in.trument ant on thelr capacity to gen-
eralize the varicus usual Ifield sgitu-tions.
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Simbolic notation
for a dagital model

The points are
placed at constant
or variable
intervals on
siraight lines
perpendicular
1o a straight-zine

or curve axis

between the

straight lines
erpendicular to
he axis are constant

B

The distances
between the
straight lines
perpendicular to
the axis are variable

btraight lines are consiant

b)The distances between
the points placed on the
straight lines are variable

1

DXM_,

TYPE SUB - TYPE sy |Loran EXEPLIFICATION
dm.| dm
1 A a)The distances between i {
The distances the points placed onthe |DXMc | DTMc.

a)The distances between
the points placed on the

straight lines are constant

DXMyc

b)The distances between
the poinis placed on the
straight lines are variable

DXMyy

a)The distances between

arbitrarily
given space

2 A .
; the vertical straight lines 2 2
g}{m dmt‘ﬁf“ are constart and equal to DXM_, | DTM_,
The points erween. 1 < those between the hori- rrer-
are placed at hiox::izgoﬁ{ali zontal straight lines d T d. I IT I
2 : S nes = - " b (.
t}fl‘e‘mtera.chon are constant b)The distances netween d i d —T |
T 4°m‘t 1 the vertical straight lLines " ) P + -
or;.zon : are constant and different DXM(.« DTM_,, d|d'd d‘ vy 4 4y ) 4|
ac v‘{ ’,“1 from those between the i weily
v::;:gszlre:::es horizontal straigni unes K 3 b) c)
a particule B c)The distances between — )
; the vertical strsight lines |DXMc, | DTM
of ‘gotei The distances | are variable N
hari 1 a)The distances between . S
sf:;f;g‘falms the vertical straight lnes [DXMycDTMYc| < 7 ﬂ REIR
are variable are vaviable \:'J»_t.j _ | LS8 _:—:I:I
b)The distances between . 5 Sldje]d ] N O g A ]
the vertical straight lines |DXMy,| DTMy aj b)
are variable
3
The points are 3
placed in an g — o’ | pT™

X" It is replaced by the letter defining the nature of the digital model

Fig. 1. Types and sub-iypes of digital models

1e -T -terrain, P- project so )

The analysis of the records or measurements

photogrammetric

graphic

[ photographic

topographic

A

A

Terrain configurations or "accidents
be taken into consideration

)

projects or stages of

designin

Requirements of variou:ﬁlﬁ

G

each of the terrain

" accidents” (natural or artificial ) or configuratio

he selection of the types of ‘barr;a'xn digital models indicated for ;

Measurement and record
modalities of dates

rThe terrain general digital mcdeﬂ

Fig. 2 The drawing up diagrvam of a terrain general digital model .
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Fig. 3 Delimitation of the terrain configurations or accidents (area in the south-west of Dobrudgja,
on the right bank of the Danube River).
A -horizontal zones ; B- sloping flat areas ; C - gently rolled areas ; D- powerfully rolled aress ;

E -natural terrain "accidents” ; F - artificial lerrain "accidents”
TERRAIN FORM OR ACCIDENT THE TYPE OF THE DIGITAL MODEL
(corresponding to the notations in fig. 1)
Ay, A, ; DTMZ
B, — Bss DTM:_., DTM%,.. , DTM%, , DTM%. , DTM v
Gy ~ Cg DTM? , DTMZ%,
D, — Ds pTMm°®
E; — Eg pT™ *
Fy DTM ¢,
F, DTM . , DTMY , DTMg . , DTM.,
F, DTM éc
L

TABLE 1. The selection of the types of digital model for the delimitated terrain

forms or " accidents
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Table 2. Density of the height points which are necessary fo the
definition of some lerrain configurations or,,accidents**

Number of necessary
height paints

32

274

280

231

*) The performed analysis is based
on the results obtained by
Prof. Dr. Enginner N. Oprescu(2)
referring to the density of the
I ints which
Fig. 4. The forms of relief and the necessary ?:'gr:fﬁslgnﬂfev;e;icefabr;;e;e:;fls:ry
qharagfe‘rf‘iThc ;(Jjoclnfs for thein plotting Gf e Tk road i,
in a digital madel.
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Fig5 The %elect:tion of characteristic points defining the forms of relief and the natural orartificial
Jgaccidents”
a.ravine within the hydrographic basin of the Buzau River (terrestrial photogram);b -area with
hollows situated north of Bucharest (aerial photogram); c.- portion of the zone of the Siriu
dam during the excavations (terrestrial photogram); d.- portion of the headwater channel for
the ,Carasu’imigation system.

e compulsory points; + supplementary points.
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