focal length and other foctors nnd discuss the cecurncy of eleva-
tion determinations with the Sterecplenigroph. The stotement of
nexinun crror ratic does not sotisfy. What is the probable ce-
curacy cf these determinctions? For excnplc, one moy safcly say
thet elevations nay be determined with o wye level with such ce-
curacy that cll elevrtions will be corrcet within one hundredth

of ~ focts Whot is this wvolue for the nceurccy of the Storece-
plenigreph, cithor in reiio of flying hcight or in cetuel figurcs?

I still mointain thot the nrtching of ceontours on rdjocent
nedels ~nd the ~greencnt of severrl surveyed@ lincs cormion to cd-
Joeent parecls is not cny check s to obsolute cccuracy, regard-
less of the fret thnt I, like mnny others, nrny be prone to ccecept
it as such “hen it is cur om vork that is in ggrecnent. The only
test of cccurney of position nnd/er eleovetion is o definite in-
struncntrl determinetion in thich the test line originstes from
end closass upon dofinite control points of ¢« knovn higher degroe
of cceurncy than that of the test lincs., Prefercbly using cntirce-

. ly different nocthods, I nsk for positive tests - not relaotive
releticnships bascd on ¢ unifornity of cssunptions and recthod of
proccdurce.

~-000=-
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= *HOW FAR DOES THE PRECISION OF AFRIAL PHOTOGRALIETRY SATISFY THE
DEMANDS OF CADASTRAL SURVEY?
by v
O. v. Gruber of Jcna .

The procision of nmecsurerient with stereoscopic plotting in-
strunicnts is 1l rgely roverncd by the flying height, ~nd further
by the relative spacing of the exposurcs. In nddition, it is de-
pendent upon the foecl length of the coniers uscd. A four chorae-
teristic cxcnples will give cn idea of tho frets withcut the necd

. of geing into too rwech detcil:
PICTURE MAP :
_FLYING HEIGHT SCALE SCALE MP ML
1. SwiTZERLAND (WiLD|  ABOUT 2300w, 1:14000 | 1:10000] +1.56m.  $1.19m,
INSTRUMENTS J.vuas (7500 r1.) ($5.11 F1.) $3.90 F1.)
2. SwivzerLano(Zeiss| 2700 to 3500m, 1:13000 | 1:10000| $1.24m. $0.91y.
INSTRUMENTS )seuss | (9000 TO 11500 Fr. )| TO 1:17000 ($4.06 F1.) ($2.98 F1.)
3. HoLianp (Zeiss 900M, 1:4300 1:1000] $0. 19m.
INSTRUMENTS Jeusss {3000 r1.) (4$0.62 FT1.)
3 4 BERLINGsscosassns 340m, 1:1650 1:500 £0024Mo
et (1100 rr. ) (£0.79 F1.)
Ss BEMLING . .onesiis 350m, 1:1700 1: 1000} 0. 35M,
(3150 ¢71.) ($1.15 F7.) '

Froin the foregoing figurcs, it will bc scen that the crror in
position (nmp) increascs with the flying hoight vhere larger
heights arce concerned, while, oddly, it does not diminish with
lesser hcights. The renson is not only thet cxemplos (1), (2) and
(3) refor exclusively to shorply defincd points (marked stones,
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posts, ond the like), vhile (4) cnd (5) take in overy wariety
of plotted point, but principally beccause, at the high velo-
¢city of the cirplenc, the distinctness of photogrephs at low
flying heights cannot exceed o certain linmit. In excnple (5),
the larger error in position is due also to the foet that the
individual pictures vwere not orientated by reference to given
fixed points, and that cerrors are included such os necessarily
trise in bridging spaces poor in contrel. - In the exauples
cited, determincticn of the error in position of nmapped points
is exclusively concerncd. In corder to determine hou far the
accuracy in determining points by photogrammetry ney be core
ried, an investigation with the cid of the Zeiss-Stercoplani-
graph vas recently nade. DMarked boundory points in the sane
territory were repeatedly plotted from different stcreoscopic
pcirs of pictures, and the ccordinctes obtoined with the plote
ting nechine converted into cadestrcl coordinates on the besip
of the sane control points. The diffcrence betiwecen the various
necsurenents cllowed the pure errors of photeograrmietric deten-
ninetion to be recognized. The average flying height wes 720n. .
(2360 ft.), the average picture scale 1:3450 and the sccle to

vhich plotting was done in the 1:nchine 1:2500. The neen orroy

in position wes found to be ¢ 0.14nm. (=5.5 in.), cnd the nean

error in level nl £ 0.10n. (£4 in.). The nean error in a

strotch conputed from the nachine coordinates therefore is r
+ 0.20. (48 in.). .

Upon considering the figure just nentioned of ¢ 0.20m.
(¢8 in.) for ¢ neecn error in & stretch couputed from aericl
phoctographs by necens of coordinctes, nnd conp-ring it with the
neximun errors adnitted for property cedastrnl survey, it will
be scen thet o mecn error in distonce of 0.20m. (£8 in.) cor-
responds to o moximun error of 60 cr. (24 in.).

In contenplating the results of photograrmetric ncpping,
it will be secn thnt the necn error in position of the differ-
ent excriples correspond to the folloving necn errors in distance:

(1) #2.20n. (2) #l.76m. (3) +£0.27m. (4) £0.34n, (5) £0.49m. -
(£7.21 ft.) (25.77 ft.)  (£0.89 ft.)  (#1.12 ft.| (sl.61 ft)

Fronm thesc figures, it follows thot the mean cccuracies
of excmples 1 and 2 conpletely suffice for the production of
1:10,000 ecadastrel nmnps of loarge-lot territory in the alpine
region. Actunlly, aericl photogrommetry is used in Switzerkend
tlso for nnking 1:1000 senle genercl naps, and 1:5000 cadastral N
nops tre 2lso produced with its cid., In the socond cose, hovs
ever, photograrmetry is not uscd for deteriining legel property
boundaries, but only for suppleicnting cadastral nnps with all
of the detoils not directly referring to property rights.

For cadastral survey for civil engineering purposcs, the
cecurcey of plens nede frow photogreinietric vievs suffices if
the corrcect flying height is eiiployed, ond provided the objects
concerned arc sufficicntly visible from the nir. It goes with-
out saying that in all cases vherc either precision or visibil-
ity is insufficient, photograirwetry nceds conplenenting by local
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measurement, and, of course, local examination of the property can
therefore never be intended to displace the old methods of cadas=-
tral survey, but represents a new aid capable, under givem condi-
. tions, of speeding up and bettering the economy of surveying
» operations. This will be particularly the case with higherspriced
land, when, though photogrammetry does not yield the accuracy re-
quired for legal survey, it is used as the basis for the plotting
sketeh and the preliminary plan, and for complementing objects of
: importemce from the civil engineering but not from legal point of
K view. vy

* This article is extracted from a longer article with the same
title which is available in the Library of the Society.
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DISMANTLING THE STEREOPLANIGRAPH
Hans Gruner

"She certainly came‘down in a hurryt" That wes the generel
verdiet of those who in passing by witnessed the disassembling of
the photogrammetric heavy-weight champion. :

- Those of our members who have seen the Stereoplanigraph in

- operation during its stay in the Interior Building in July, Aug-
ust and September will probably be in a position to visualize the
process of dismantling from a mere description lacking photo-
graphic illustrations. Those who did not see the instrument may .
be contented with the statement that by this time the machine is
on its way to the Los Angeles offices of the Fairchild Aerial Sur-
vey Corporation, via Panama Canal, solidly greased, wrapped,
boxed, tin-sealed, and reboxed, in 19 containers most of which
are steel reinforced and provided with proper hoisting facilities
in order to protect their precious contents against the usually
rough treatment during continental and maritime trensit.

The job was done by two men temporarily assisted by four
husky helpers in five and one-half days - from:October l1lst to 6th.
When the machine arrived in Washington, early in June, the reverse
operations of assembling and adjusting took 11 days for one man
plus four occasional assistants. -

ConTorming to terms and designations used in the literature
dealing with this instrument (*), the conventional three dimen-
sional system of axes materialized by three trecks is shown in
the diagram. The base of the instrument, a sturdy T-sheppd
beam bears the tracks of two horizontal axes X and Z. A vertical
column of triangular cross-section rides on the Z-track and bears
the rails for the Y-movement., The carrisge which runs over them
holds near the ends of two L-shaped horixontal arms the project-
ing apparatus, briefly called vcameras", They are detachable and

* The only comprehensive literature in English so far, may be

found scattered through the book “Photogrammetry, Collected Lec~- .
tures and Essays" by Chapman zndé Hell, London. Ue shall endeavor
to supplement the literature by discussions in future News Notes.




