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focnl length and other f~ctors ~nd discusrr the ~ccur~cy of eleva
tion determinations r:i th the Storec·plr.nigrf'.ph. The stc. tenent of
n~xinurl error rntio does not SGtisfy. ~hct is the probable GC
curncy ef these deterninLtions? For eXf'nple, one n~y scfely say
thct elevc.tions I.lfI.y be deteI'l'1ined ",:i th c. \;ye levp,l r:i 1;h such c.c
curacy th2.t ell elovt".tions ";'!ill b0 correct :!ithin one hundredth
of ~ foot. Wh~t is this vclue for the cccur~cy of the storee
plQnigrcph, 0ithor in ~.tio of flying height or in ~ctunl figures?

I still D~int~in t~~t the ll~tchiD6 of centours on ~djGcent

I1odols ['.nd the ,~.groen0nt of sevor~.l surveyed lin-.;s cor.lI.lOn to c.d
j~cont p~rcols is not ~ny chock ~s to cbsolute Gccurncy, rcgnrd
less of tho fe.ct thr,t I, like nf.lly others, n"".y be prono to c~ccept

it ns such '.:hen it is cur O·.:n iJork thD.t is in o..greoncr..t. The only
test of 2ccur~cy of position ~nd/or elovrtion is ~ definite in
struI'.1ontr.l deteI'l:linc.tion in 1:'11ich tho test; line origin,:. tes from
end closes upon definite control pcints of ~ knor~ higher decroe
of c.ccurGcy th['n th~t of the test linos. Prcforcbly using entiro
ly different Dothods, I ~sk for positive tests - not relctive
relet icnships ba.sed on r. uniforIlity of rcssunptions ~~nd n::; thad of
procedure.
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*HOW FAR DOES THE PRECISION OF AErtIAL PHOTOGRAl,J'3TRY SATISFY THE
DEMANDS OF CADASTRAL SURVEY?

by
o. v. Gruber of' J"enn .

The precision of nCQsurenont ,7ith stereoscopic plotting in
struncnts is l~rgely ~overned by tho flying heiGht, ~nd furthor
by the relative spacing of the exposures. In ~ddition, it is de
pendent upon the focc.l length of the C'-.r.lOrc~ used. A 1'01.:- chc.ro..c
tcristic exc.r.lples 'aill give f.n ideo. of tho f:,.cts· ".·:i thc,ut the need
of going into too nuch dotcil: .

PICTURE MAP
. fLY ING HE IGH!~_ SCALE SCALE MP ML

1. SWITZERLAND (WILD, ABOUT 2300fA. 1: 14000 1:10000 ±1.5OO. t1~~ g,,--
INSTRUME~TS) ••••• (7500 F"T.) (±5. 11 n.) ±,3.90· FT.)

2. S~ITZERLAND(ZEISS 2700 TO 3500M. 1: 13000 1:10000 ±1.24M. to. 91 ¥.
INsTRUMENTS}••••• (9000 TO 11500 rT.) TO 1:17000 (±4.06 n.) (f:2.98 n.)

3. HOLLAND (ZEISS 900M. 1: 4300 1:1000 %0.19M.
INSTRUMENTS) ••••• (3000 n.) (±0.62 n.)

4. BERLIN••••••••••• 340M. 1: 1650 1 :500 ±0.24M.
(1100 n.) (±O.79 n.)

5. BE~LIN•••••• ~ •••• 350M. 1: 1700 1: 100Q to. 35M.
(1\50 FT. ) (±,.15n.)

I

FraIl tho foregoing figures, it TIill be seon ~h~t the prror in
position (np) increo.sGs TIith tho flying height ~hero' larger .
heights nre concerned, uhile, oddly, it does not dininish i;Ii th
lesser heiGhts. The rec-son is not only thc.t exc.nplos {l}, (2) cnd
(3) refer exclusively to sh~rply defined points (ncrked stones,
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posts, end the like), \7hile (4) end (5) tQko in overy variety
of plotted point, but principally becQuse, nt the high velo
city of tho cirplcne, the distinctness of photogrcphs ct lou
flying heights cannot exceed c. certo.in liI.lit. In exc.np;I.e (5),
the lr.rgor error in position is duo o.lso to the fect thny th~

individuo.l pictures ~ore not orientated by reference to given
fixed points, and thc.t errors nre included such e.s necesscrily
Grise in bridging spnces poor in contrel. In the exanplQs
cited, dete~~linctien of the error "in position of pcpp~d points
is exclusively concerned. In order to deternine hou far the
nccurc.cy in deteroining points by photogro.~metry LlCY be ccr~

ried, o.n investigation ~ith tho cid of the Zeiss-Stereopl~n1

graph \.~s recently undo. 11nrked bound~ry points in tho s~e

territory TIere ropectedly plotted fron different stereoscopic
p~irs of pictures, end the ceordinctas obtc.ined \~th the pIotr
ting no.chine converted into cndcstrc.l coordinntos on tho bcsi~

of the Sr.l.lO control points. The difference betr,-cen the Vo.ri01,ls
ncc.surelJ.ents c.lloned the pure errors of photogrm:1r..letric doteIl"",
nin~.tion to be recognized. The c.verc.ge flying heiGht V'c.S 720R.
(2360.ft.), the nverage picture sccle 1:3450 ~nd the sc~le to
~':hich plotting ties done in the l.:,p.chine 1: 2500. The r.10C.n orror
in position \':c.s found to be t 0.14n. (-5.5 in.), c.nd tho nec.n
error in level TIl ± O.lOn. (±4 in.). Tho nonn error in c
strotch conputed froll the IJUchine coordinntes therefore is
± 0.20.:1. (±8 in.).

Upon considering the figure just nentioned of ~ 0.20n.
(i8 in.) for C Deen error in Q stretch conputed ~ron ceriel
photogrc.phs by Dec.ns of coordinr-. tes, r.nd conp~.ring it rri th the
nc.xinlli~ errors o.dnitted for property cc.dnstr~l survey, it TIill
be soen thct 0. Doen error in distr.nce of 0.20n. (~8 in.) cor
responds to C T:1CXir.1UlJ. error of 60 cn. (24 in.) •.

In contenplo.ting the results of photogrnr.~~tric n~pping,

it ~ill be seon thr.t the nonn orror in position of the differ
ent exc.nples correspond to the follot:ing noc-.n error's in distc.nce:

.(1) ±2.20r1. (2) *1.76n. (3) d:O.27n. (4) to.34n. (5) ,±:0.49n._.··
(*7.21 ft.) (±5.77 ft.) (to.89 ft.) (±1.12 ft.1 (tl.61 it}

.Fron. those figures, it follons the. t the IlCC.n C'.ccurc.cie s
of oxrnples 1 ~nd 2 conpletoly suffice fer the production of
1:10,000 ccdnstrcl rrps of lcrge-lot territory in the nlpine
region. Actuc.lly, neric.l photogrOl:metry is used in 8\:itzerl:cnd
['.lso for nr:.king 1: 1000 scnle goneretl IlO.pS, a.nd 1: 5000 cndnstrnl
I.l:--.ps c.re c..lso producod'uith its c.id. In the second cc.se, hO',I
over, photogrQImetry is not used for detcrl~ining legc..l property
boundnries, but only for suppleL~nting c~d~strc.l D~PS ~ith all
of the detc..ils not directly referrinG to property rights.

For cudnstrnl survey for civil engineering purposes, the
o.c curGcy ef plens :r.lC.do fron photogrL.r:x.~etric viers suffi ces if
the corr0ct flying height is er.:ployed t ('.nd provided the obj eets
concerned nrc sufficiently visible fro~' the ~ir. It goes ~ith-'
out snying that in ~ll c~ses ~here either precision or visibil
ity is insufficient, photogr~l~~try needs conplenenting by locnl
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measurement, and, of course, local examination of the property can
therefore never be intended to displace the old methods of oadas
tr~l sunvey, but represents a new aid capable, under given condi
tions, of speeding up and bettering the economy of surveying
operations. This wi~l be particularly the case with higher priced
land, when, though photogramm~try does not yield the accur~oy re
qUired for legal survey, it is used as the basis for the plotting
sketch and the preliminary plan, and for complementing objects of
import~nce from the civil engineering but not from legal point of
view.

* This $rticle is extracted from a longer art~cle with.the ~ame
title which is available in the Library of the Society.
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DIffidANTLING THE STEREOPLANIGRAPH- by .----.-.-
Hans Gruner

""She certainly came down in a hurryt II That was the gener{3.1
verdict of those who in passing by witnessed the disassembling of
the photogrammetric heavy-weight champion.

Those of our members who have seen th€l Stereoplanigra;ph 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 ~nstrument ~ay

be contented with the statement that by this time the machine is
on its way to the Los Angeles offices of the Fairc~ild Aerial Sur
vey Corporation, via Panama Canal, solidly greased, wrapped,
boxed, tin-sealed, and reboxed, in 19 containers most of vmich
are steel reinforced and p~ded with proper hoisting facilities
in order to protect their precious contents against the usually
rough treatment during continental and maritime transit.

The job was done by two men temporarily assisted by four
husky helpers in five and one-half days - from,October 1st to 6th.
When the machine arrived in Washington, early in June, the reveIl~e

operations of assembling and adjusting took 11 days for one man
plus four occasional assistants.

Conforming to terms andoosignations used in the literature
dealing with this instrument (*), the conventional three dimen
siQnal system of axes materialized by three tracks is shown in
the diagram. The base of the instrument, a sturdy T-shappd
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 carriage Which runs over them
holds near 'the ends of tVIO L-shaped horixontal arms the project
ing apparatus, briefly called Ucameras ll • They are detachable'and

* The only comprehensive literature in English S9 far, may'be
found scattered through the book l:Photogrammetry, CollE:;cted Lec:'" .
tures and Essays tt by Chapman and Hall, London. riG shall endeavor
to supplement the ,literature by discussions in future News Notes.


