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Abstract:
i simple procedure 1s pronosed for independent models aerial
triangulation, in which the connexion of the projection centers
is imposed onlv on the Z coordinate. After some iterations the
results appear well comparable with those obtained by conventio_
nal procedures; & comparison is renorted with some ones of them
in a small block of strips.
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Indenendent .nadels vith lroection “enters
counected only in heisht

ANANAAAAAN

1e = It ig well known thzt the mzin source of undcex

racy 1in independent models zerisl trianmulation ie the instabi

ity of the vrojection centers (P7s) alons the otservations.
en using analogical vlotters, this inmstsbility is particu_
larly felt in the vlanimetric i,Y, ecoordinatesp, while the Z,
coordinate seems to te lesc 1n{luenced by the variations in the
camera's attitude. In some experiments which we present in sno_

oni Zimplex II 7 mnlotter

ct

“her osper [s] , Ve gnow fTnat in a i=2n

the varistions in A,7, are almost ; to 1C itimes tigser than in

sy devernding on the magnitude of the é‘u)>£ varintions imno
sed to lhe camera.

This situetion ig implicitely sknowledred in some independ
ent models procedures, where the plaznimetriec connexion 6F the
I3 15 riven 2 weisrht mueh smaller than {he altimeiric one.

e telieve that the resultec 2 tae above said exveriments may
be extended to many other snslorsicnl plofters, excepted thomne
~ like the tern P52 - where the PJg' coordinates are messured

in ezcn wodel (and here n2lsn the measure of Xols 1B legs ool

0

! completely different speech is to ke done for analvtical
plotters, where the PCs' coordinates are computed in each model
¥ space resection. But if we analyze the causes of unaccuracy
in their computation - like too big variations in the by bz
components and in the g w attitude in had flights - we

still find that most of their effects are worse on the A, Y, e0

ordinates thar on the Z, 9ne.
L a peneral conclusion, we may szy that the rlanimetric co

ordinates of the PCs are generally worse then the altimetric



ornes.

?. — PFrom these considerations neturally comes out
the question, if we can avoid the use of the planimetric X,¥Y,
coordinates for the bridging of indevendent models, and limit
the PCs' connexion to the Z, coordirate.

In fact, if no connexion of the PCs 1s considered, one only
degree of freedom - approximately a g rotation — remains
undefined; therefore one only equation is sufficient to comple_
te the full orientation of the second model on the first one.
Now, there is no doubt that the connexion on the three X,Y, 2,
coordinates is much stronger than in Z, only; this is mainly
due to the fact that the X, connexion gives a 1st order tie,
while the Y, and Z, ones give a 2nd order tie.

However, 1f there are no contrary causes, also a 2nd order
constraint is enough to correct an imperfect attitude; it is
something like the equilibrium of a bicycle, which is kept by
the very weak couple given by the wheels' rotation. Now, in our
problem not only there are no contrary stresses, but there are
very frequent favourable conditions - given by transversal tie
points, ground controls, zenithal angles, etc. - which help
the Z, connexion to fix the correct 4 attitude, desnite its
weakness.

"le presume therefore that a block computation by independent
models can be done introducing only the heights of the PCs, and
that the general accuracy of the aerial triangulation may have
some advantage from this approach, or at least a negligible
loss., This should be particularly true in analogical aerial
triangulation, where the instability of the PCs' planimetric

coordinates is really dangerous; and is certainly true in block

triangulation with uniformly distributed controls.



3. = It would be extremely complex to give an analyti_
cal full demonstration of what above, and maybe it isn't worth
while. We have preferred to set up an experiment, which should
at least empirically show that it is possible to use only height
connexions on the PCs in blocks with uniformly distributed con_
trol points, without significant loss of accuracy in the final
results.

The experiment is set up as follows:

i) - observation of a little block of strips with the inde_
pendent models technique. The block (see Annex 1) is derived
from a larger one employed for the 1:5,000 technical map of the
Regione Toscana (flights 1977, Zeiss RMK 23 A camera, 6" focal
length, relative height ~2200 m, photo scale ~ 1:13,000; 4 short
strips, each one of 4-5 models, for a total amount of 17 models;
24 control point almost uniformly distributed on the whole sur_
face of the block; observations done at an OMI AP/C, one pass,
with "independent models" program; 6 pass-points, and 2-4 trans_
versal tie-points in each model);

ii) - ad justment and computation of the whole block perfor_
med with 5 different procedures:

A. — Ackermann procedure [2] ;

B. - King procedure 3] ;

C. - Schut vorocedure Li H

D. - TABLO procedure (rigid bridged models) [5] :

E. - TAFI 1 procedure (rigid independent models with
connexion of the PCs alternatively in height and
planimetry in 6 successive iterations);

s/

- TAMI 2 procedure (rigid independent models with
connexion of the PCs only in height in 6 successive
iterations);

iii) - comparison of the coordinates of each computed point
obtained with the above 6 procedures. The differences are repor_

ted on synoptic tables, separately for ground points (full con__
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trols, single heights), and for the pass- and tie-points (see
Annex 2; due to space shortage, only a sample table is reported

here). Their mean absolute values are reported in the following

table:

MEAN ABSOLUTE RESIDUALS ON THE .1 POINTS "
( contro! and ground points)
A B C D E F
ﬂﬂ (X) .26 . 36 . 21 . a1 . 36 . 37
i o .22 .25 .22 .29 .37 .30
iﬁ(Z) .33 .41 « 31 . 44 «B8 .32
MEAN ABSOLUTE DIFFERENCES ON THE " .2 POINTS’
( pass and tie points)
A | B |[C | D |E |F
ﬁ1(x) 0 .13 . 27 . 47 »50 » 51
ﬁa(Y) 0 .22 .28 «30 .56 .56
ﬁﬁ(z) 0 .17 .34 35 .41 .40

iv) - a synthetic comparison of the results obtained in the

heights definition - the most important ones - 1is reported in
Annex 3, where the differences with the ground and with the
Ackermann heights in the above procedures are described by con_
tours. Due to space shortage, here also only two contour maps

- the TAMNMI 2 vs. ground heights, and the TAXI 2 vs. Ackermann
heights - are reported (the remaining ones may be issued on

request).
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4, - From the above results the following conclusi_
ons may be drawn:

a) - the differences obtained by independent models with con_
nexion of the PCs only in height, and the remaining procedures
as specified in 3, ii), are unsignificant .for practical carto_
graphic purposes;

b) - similarly unsignificant are the differences in the co_
ordinates obtained from each one of the six methods specified
in 3, ii). We may say that for cartographic purposes anyone of

these methods - and any good modern method - 1is equally good.
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| ANNEX 3.6
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COMPARISON IN THE RESULTS
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ANNEX 3.1

COMPARISON IN THE RESULTS |
OBTAINED IN THE QUOTATION

TAMI 2 -VS. ACKERMANN HEIGHTS
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