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JPRSi k?ZQ 

CSOi 1786-S/a 

®E STB-2 DR0BTSE7 TOPOGRAPHIC STEREOMSTSR 
AND REVISION OF PHOTOGEAMMETRICALLT 

DETERMINED RELIEF ON A' 
1x10,000 SCALE MAP 

. ^iechoslovakia- ,. 

^Tolloidng is the translation of an article by Boginee? 
TScl!\?idhlftin ^0<toafi^ft-^r^^Heky.Ob«or'.:,. 
(Geodetic and CartographieReview), Vol7, No 2, 
Prague, February 1961, pages 21-24.J7 *■»,:■ 

Proposal for substituting the field cheek of photograuH&etri- 
eally prepared topographic maps of Is 10,000 seal*-.with a photo- 
granwstri« ssethod using the STD-2 Drobysev topographic etereometer. 
*•   ^.f-^»teispo.rary method of checking topographic maps Prepared by 
the phctograaasatrlc »ethocU '■   ' ■■ 

Topographic imps en a It 10,000 and 1* 5,000 scale, prepared 
by the photograffiseiric aethod, are currently inspected in the CSSR 
at the time of .the topographic field check.   The accuracy of photo- 
grafflffietrically detemtned topography by and l&rge satisfies the 
prescribed criteria♦   As a result, ifci* »ainly the evaluated relief 
which is the subject of topographic checking. 

Ideally it is assumed that the quality of all photogrametric 
evaluations done heretofore and the increasing experience of the 
evaluators will make it possible to carry out the checking of photo- 
grassmetric evaluations rather in the fom of spot checks than by 
the method and to the extent employed to-date* 

The contemporary method of topographic field checking consider- 
ably lengthens the aanufacturing cycle of a map and considerably 
reduces the econosiic efficiency of the photogramraetrlc method.   For 
that reason, the Central Administration for Qeodetics and Cartography 
announced that the problem of checking photogramtaetrically prepared 
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topographic maps is the »umber OR® task for 1957-58 for improvers and 
inventors in the field of geodeties sad cartography. 
II« Proposal for a new Method of Cheeking Photogramffiatrlo Relief 
Determinations» 

It «a» suggested ^& th© author of this article that ;h* solve 
the problem by making a comparison of the elevations of a larger 
number of points which-were determined on universal machines by 
both the geodetic and photogramasetrie methods. 

A second independent pfcotograaiäetric relief determination of 
.the nap sheets* or else an independent photograraetrie elevation of 
a larger number of conveniently located points on photographic 
picture pairs could b« a sufficient'cheek on photografflaetrie deter- 
minations, fa« phoiogram&eirie method of checking would be faster 
and more economical than the heretofore employed method of topo- 
graphic field cheeks« gowsver, the ©xbent of the planned assignments 
for the £available./ universal machines does not allow their employ- 
ment for systematic checking. 

I suppose that for this work one could use topographic stereo- 
meters which, as far as they are employed in photogrammetrie oper- 
ations, are not fully utilised, topographic stareGaetars serve in 
the differentiation method for determining elevations oh picture 
pairs, i.e., for preparing., ihst part of a topographic map '-which is 
the prime object of checking following the photögramiaetrie deter- 
mination of topographic maps. 

the proposal for using topographic stereometers for checking 
a photograüsmetrically evaluated relief is based on the following 

. facts or assumptions% 
1* In th« Soviet Union where the accuracy criteria for 

representing relief on topographic maps of Is 10,000 seal* are 
basically the same as in the CSSE, the majority of mapping work 
utilises th® differentiation method, in which relief evaluation is 
carried out on topographic' atareometers« 

2. N. A» Sokolova-vi«. (1) page 12 - states that the median 
error for relief evaluation on a topographic stareometer made from 
a picture pair with a camera of fixedjjP. s 210 mm is * 0.Ö3 mm on 
the horiaontal paralax and with constant #s 100 mm it is & 0.04 mm. 
Th© author further states on page 34 'of the same treatise on the 
subject of analyzing the accuracy of point-by-point'relief deter- 
mination on a stereometer and stere©-planigraphs that when using 
pictures on a Is7,500 scale mad® with a eamora of fixed f * 210 mm, 
the elevations öf the individual points on the topographic stereo- 
meter were determined with a median error o£*)n&j*m  '''* 0.01? mm« 

3. Bfen if the accuracy of evaluations on universal machines 
is greater than on topographic stereometers, it is possible (on the 
actual basis of height determination ©f individual points on a" 
stereometer with a median error ofW^F * 0,025 saa) to verify on 
a topographic stereometer of the proper accuracy whether the relief 
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evaluated on universal machines is in line with the accuracy crit- 
erion for elevation reproduction. 

When using shots on a ls!4,000 scale made with a camera with 
fixed f « 210 mm« the Median horlsont&l paralax error offftUkps T 
0.025 mm corresponds to a median relief error of J% * if 0.95 j§« 
this value is »nailer than 1/2 of the allowable deviation £± Läalt&j 
s  T 2.0 m for a terrain »lope of 5% and up. 

For pictures on a 1:18,000 scale, made with & camera having 
fixed f * 115 mm, the central relief error in the horizontal paralax 
ofjjvAp s  X 0.02$ mm. corresponds to a median elevation error of 
% a   r 0.72 m.   this value is smaller than one half of the allowable 
deviation A:  *£ 1.5 » for a terrain slope as low as 0 to 53». 

4»   After evaluation on a universal machine, it is comparativ- 
ely easy to determine from the evaluation record of picture pairs 
the necessary elements for evaluation on a ateröometer, which when 
done by the weH-toown differentiation method is quite expensive in 
terms of the time needed. 

For evaluation on a stereometer, it is necessary to know the 
lengthwise slope angles^4*ejöd^js» , the difference of the cross- 
wise slope angles of the shots A w, the height of the airplane above 
Hv, the base point for relief evaluation, and the photographic base 
on the scale corresponding to the height of flight Hv. 

a) The leastbwiss slopes <p and differences of the crosswise 
lneHnationeAt#te«'e to be known according to (2) page 155 with the 
accuracy indicated in fable 1. 

•__rL    '■.!       Table 1 

in Bas. 

100 
$00 

Hobble Bevi&tioss'--in,;Hi«tes 

6 
7 

An». 

7 
11 

The mutual siegle», of inclination A j andAw after orientation of 
picture palm on universal" machines of the first order are determined 
with a median error of approxiJBately i? 2'* 

when calculating the elements ßmÄfyQ tor evaluation on a 
stereoiaeter one must taka into consideration the different meanings 
of counting the degrees of lengthwise and crosswise inclinations on 
a 2eiss stereo-planigrapfe and a Wilde autsgyspfe« 

If for the evaluation a Zeias stereo planigraph was used, then 
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A-.;636S. 
T.3488 

top- 

^:;'ö0*Xr6»*^: 

,&fi©2»; evaluation .on a Idd©- 'mi 

: ^jjhere1 B ».100' xss arsd ?'*' 86; suit. ; 

 _.i 

'■:..•■ •■'■-    . where d - lOO'saa ■ 
and r ~ 86 asm. -  _'■ 

The values ß  eM^are calculated f roa the relative length« 
wise and crosswise inclinations of the pictures*'- Th© record-of-how: 

the relative and absolute orientation was carried oat mst therefore 
be treated with each attention that, especially"after evaluation ©a 
a Zeiea stereo pl&nigrapa,* the actual lengthwise relative inclination 
of the pictures is taken into the calculation ©f value jB:v 

Checking the setting' of anglejS.on a 'telegraphic :st areometer' - 
can be done only if in the picture pair a centM! elevation point 
is detetiBined» 

b) For evaltaation on a topographic stereosaetsr»' the allowable 
photographic altitnde deviation dH -mast not, according to (2) page 
162, exceed the «sine'give» by sample eqa&tien ■ 

dB' "fc-m 

where dh denotes the allowable deviation of elevation determination. 
;F©r,the picture scales under eonsideration, and on the asataaip- 

tion that dh should be set at a aedian error of T 0*5-*; it is nec- 
essary to know the altitude of the airplane with the accuracy shown 
in Table 2. 

Table 2 

After carrying ont the absolute orientation on a universal «aehine 
of the first orderf the height of the flight is determined to appro:»» 
imately 0.3 0/00 H.   The altitude of tfa* flight afeove sea level for 
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the left picture HQJ, and the flight altitude above aero for the right 
picture B0p is -determined fro» .values on a 2 column. This is don» 
for the lift main point »HL *•» *&• rM?1* mB^1 point *gp and for 
th« j^p^onant oievatieas above sea level hgj, and hgp according to 
eample equations ; __'_ _ ' . \       ;, „;. „ ■.■■"'"■" 

whore »* aignifiea the aeale number of the model. The elevation of. 
the flight above the point of departure for evaluating the left 
picture ia determined according to %j, « H0L - hy and similarly for 
the right picture H^p * Hgp «• hy» 

c) The allowable deviation for determining the basic scale for 
photographing the point of departure by, again mast not, according 
(2) page 194» exceed the value given by ample equation 

" * •,       ' äfc»»-g-4%,_; *-: ■]..' 

!•«•, if b » 12 mm and dh - f 0.5 » for f» 50 m* the value of-;:;'. 
^0.70 a«. 

after carrying ©at the absolute orientation on a -universal:.^ 
machine of the first order, the distance of the main points b* in 
the evaluating scale antat be given with an accuracy of approximately 
t-0.2 a». From the measured distance of the main points b* on the 
racing of the relief points on map scale It M, the base line for 

photographing b after evaluation on a Zeiss etereo-planigraph is 
determined by the sample equation  — 

and after'deteraination en the Wilde autograph according to sample 
equation - - ..:^r^r^r^^^^^r.     ■     ., :,, • 

For evaluation on a stereog&eter, it is, however, necessary to 
know the basic photographic scale corresponding to the height of the 
flight above the point of departure* For evaluation on the right 
picture, this is given by the sample equation 

b__ «. b, f M 
HVF  .  . 

and for evaluation on the left picture 

b- = b fM 
w       *™*"y^ 

. %, 

For eorrectXy determining the necessary elements for stereo- 
metric evaluations from the operational records of the relative 
and absolute orientation; on universal machines, it is basic to know 
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the sero values of the individual scales on the universal machines 
as well as on the atereoaefcer. 
III.    Proposed Working Procedare for the Use of a Topographie Stereo^ 
meter for Cheeking a .PhotoArajmatMMyjLJ^l«^jM^liM&^ 

Warn using $ topographic stereometer for ehe eking relief det~   -, 
ersaiaations, the procedure is as followss 

1) Cheek the settings of aero -values of all scales on univer-, 
sal machines and stereomeiers» 

2) Whttt making' stereoscopic; ©xaadnatiOBa and before ©valu- 
ation on universal machines, «ark bath® positive copy of every 
picture pair on survey paper a number of points which in essence 
would determine the skeleton of the terrain*    If possible, select 
such points for the territorial skeleton as would be the object of 
positional evaluation on the -universal machine« 

3) After carrying out the relative and absolute orientation, 
enter in the evaluations! record the values of all scales.   From 
these values and from the values obtained after evaluation on the 
universal Bsachine, calculate the necessary eleaents for evaluation 
on a stereometer. 

&)   After evaluation of the isohypses on the universal machine* 
determine the -elevations, of the marking points on the terrain skel- 
eton and, unless these are the object of positional evaluation, mark 
also their position on the transparency of tho elevation points« 

5)   From the given orientation points md necessary elements 
determined from the universal machine evaluations, determine on the 
topographic stereometer the elevations of the terrain skeleton 
points which were marked out ©n the pictures as under point 2) above. 

6)-  Compare tha elevation points detemtoed from the measure- 
ment -of.the individual points on the stereometer with the points 
determined on the universal, machine, or with the values determined 
by interpolation of the isohypses. 

7}   If the ea&paratiw results do not exceed the allowable 
deviations for altitude representation on topographic maps of 
scale Is lOjjQÜÖ* assume the altitude evaluation to be suitable.   In 
cases of Urge differences, after exchange of pictures in the stereo- 
meter carriers and after using another orientation point as s point 
of departure fro® the evaluation, repeat the evaluation oh the stereo- 
meter and, according to the result, decide whether it is necessary to 
check once more the evaluation of the picture pair on a universal 
machine* 

g)   la eases where a repeated ©valuation on a universal machine ■■ 
was necessary, comparison of results from, the first universal machine 
evaluation with the evaluation results on the topographic stereometer 
will make it possible to decide which evaluation is correct.   It is 
likely that only occasional and unimportant instances will occur 
which would make it necessary'to undertake & field'check. 
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IV*   Assmedi.dwnta&ff...of (Stocking with a Topog««Miqnffiere3iMfta*v   . 
l)" The Isaggest ed »ethod ©f phetograßB&etrle cheeking antieipateä 

the use of »achittea «hid) air« available and are act belog used for   . 
the fulfillment of planned tasks« 1 

2) To carry cut the suggested photogre»strlc •check.of a »ap- ":\ 
sheet of'a :forest«fre© territory, only about one half t© one, quarter f 
sof the necessary nora hoars for photogramasstrle evaluation are nee« ,!' 
essary. This would afford a: considerable tiae saving as compared " ' ; 
with the time needed by the currently used aethod :of cheeking« 

3) OB the basis of 'statistical data concerning the quality j 
of tha:©valmiion'of a large »umber.of picture pairs, it would be' '•■ \', 
possible to. weigh the necessity and extent of cheeking phctogramet«» | 
rie determinations* It would also be possible to detewdne object« : 

ively the qualitative rank of the individual evalustor«, which would .[ 
increase their desire to do. tgighest < quality work on-each picture,/, }*■ 
pair« -' • ■-. ■■ ■••...''-{/.:■■/.'"'' -..' 

4) 'to deteyaiha the elevation» of individual points e» top©- ' 
graphic stereeaetera» -it; would" be necessary to train within 1 to 2 I 
months new workers which would be better suited for work with ' 
universal machines*■■•■■■'  ■                                                      ■;..:"' ^\ 
?«   fleaulta of the Practical. fferifieatie^of ..the.,Proposed Method,- -   \ ■. \ 

The proposal to use the Drobysev topographic stereeaeter    • 
STD-2 for'decking photograMetrieally determined relief on a ■■.■ 
Is 10,000 scale-asp was accepted by the contest-jury of th® BSGK 
/^Satredni Sprava Oeode'ai» a Kartografie — Central Adainistration      | 
for Gaodetlca and CartographyJ/ as a solution to study task number 1  : 
announced as a contest among improvers and Inventors for the year 
1957-5&«   It was handed over to the Geodetic and Topographic Institute 
of Prague for verification* ;■;■■-... 

logineer J, Siaa was entrusted with carrying out the test«   He   ; 
used the suggested method on two 1$ 10*000 scale »saps, evaluated on    j 
universal aachines free» photos of an approximate scale of It 14,000,   | 
The pictures for one of the map sheets were «ado on a" camera with 
fixed f « 210 am and for the second »ap sheet with a camera with ; 
fixed f s 115 *»♦. :  '..) 

' For »valuation, copies of th© flight plcturo were' used'©a       :   j 
photographic survey..paper* .'Within the space of the map -sheet for . ■'■': i 
which pictures of'the f • .210 aa camera wars used, 7 picture pairs   '; 
were Recked«   On the nap sheet evaluated on the Hide A5 autograph 
fro» -pictures -with the t * 115 aa camera* 11 picture pairs were 
cheeked«- whereby 30 to '40 control'point a were «arked on the surface    I 
of each picture pair«   In the report which was submitted for judging   ; 
to the technological department of Ü$G£ and to the technical inspec-  : 
tion departeaanfc :©f,,ü8C§S the elevations aarked on the topographic 
stereeaeter were compared with the elevations deterainad on the 
Zeiss stereoplanigraph and on the Wilde A5 autograph.   The latter 
were assumed to be correct. 

.   7  .... 
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?h© t®etra®Xögi«l dapartaasfc' of: BSjS&j! '.tins', t®d*aical ^impp&iw' 
;' dgpartaeat af .BSC& and 'tis« 'fe«d!aieal''.ijasp«;'Sfeloa depart^t"e»f 050"','/. 
I /o««d»t.i«ter a ^pografiekjJstav. «*» Qtoft&ttT.and XepogMjfti« :,.,,;■   ;:.:

; 

!'. Ästttiite-J
r.eh«eWii.,tJje .ß&mtimB «»£.93 .poiJfttavwithia' ü$e. Spiee,ef''.. 

j 5 plobui!* pairs of the iH&p. s&eet «bids- was -md® up free, pietwa® '• 
I ©a the.pte@t't~«sa»M i&th f issed f >:216,sa.   It also eaeeke&,!the. 
!. k&mtiMfl ef .171 "pfi4Jbit>0' within the apaee '«f 7 pieiwe pairs on'the,. 
j mp sheet which was «^<te''idtb':Ä aÄra 'with'« fixed, f,* 215. «• 'For! 

5 ®f the 12 Ä@ckadp|,®t'ör®' pairsjjtk«8 ■ ee^'ralj^eonfcrei paint was ',,•'"' 
j aeasnred*   7 picture" pairs ..wre evaluated'from ©aly 4 eentrol pcdßts« 
J.¥hs?aeh«cttsttfleally.':^ eceipared with.val»® ' 
j. Äs&ermißed on «aiireraal aa<Äiii#t%^s.wIl;«s «« tepogmpafeic ©t#r«©- 
[ Bwt«rs so' 'that the' effseii^eneas of ■c^ck^Mtfe « .sterssCKfteter '   '■'. 
I eoald.he better and st&m reliably' Judged..." •    .:;-■'■'-■■:' 
[, :        The' review' resets.'«? the ÖSCSC technical ..inspection 'did ast   ■ 
> fiUj,.eonfism't^s p^irieaely- .«asaaed aewaey of datsrsäniiig aIt-:   \; 
I itntos with * topographic'sterae&eter».   It was the «pinion' ©f tit®'" 
I- technical inspection tea* ..that.the »ftsefc.fw.i&s'wsy.te^e, resided '" 
j in the lack of .e^rieace s&th e^aaiiens «as tppogsrapMs stereo-'^ 
f «star* '•.'' ■■'   .   '■'. .."''' 

' In thVcase ©f the -pietnrss »ad* 'with.the f s; 210 m& eaaerait;. 
1 was 4«dgedthat'the at©»«eter"«wold.probably ©hly' be used for' ''..'' 
| finding occasional..&»ss Msfcakes,.ia the deterataatieas. _■ "It.was : 
!. .^©emended'that farther test« ,for>©rif^»g-1A#i'TO*f«to(9®® of the."'. 
! proposed »lotion, include©caparisons of.the, elevations'of point is' 
| ätaifcerpolated. fro© the,;, relief' 'by" mum of .th®,TOi^raaX.8i®tfeod9;'»daiie. 
I the altitudes,are d^esiaJUsedtachsoÄtrical^. oh.» stereÄter» 
.j  j        In the ease, „of '|^L.etare» taken en the £ s ;D3,'ä e«.ra'the .' 
j possible nse'ef'th® t'epegraiiMQ'.stwo^eterfor relief ehefekijag''of \ 
j the pfeetogr&AKetrie determination is admissible 'ba';Ädi.ii©a that; . 
['the reasott."f©r".th© w©fög'; dtteradeatä.oa' of ,pna( of .the piqtss« pair»''.. 
1 is detezaliaeds" .'...,■;',.../.,.' 

■!  ; In -order te detexnine the re&.soas for.sso»' mj«kj^et®dly large "' 
! e-roleatiea .^stdatiema. «a a tepograpltie atere««set«r,' &ngineer *('» .....    .. 
I Sljaa'repeated, the.'evaluatiea of ..sons ©f the.pieturtt,.pairs by «sliig'' 
i a precedare' i^bidi, ^cheeked also several .'values taken eirer 'fra» the:,':-, 
yelitive and 'abaoiut*''«urieKfeatloa remrd of :a"'n&i^ereal.K&etyiae,» "'..'', 
'! . ■ 1) The tle««sfcs fer «fötöal. ©rJeafcation «ts» jmeriealljr ";V.", 
äetexvdsed ©n a ..eieiNKHeetRparater eo' the. basis «f tbe »eaatsred" 
wr&ieal para3j»es»' ■"'-.It'IMMMPB. appareafc. that several valmes; ef the.'' 
seele after e'Ki«statieift' eh'a'miWrsai ssaÄlne were inecjwctly' ;.'^ 
veeorded* 

2)   The leagtfes ef the pfoetographie bese ums were aseasured 
©a a stereo^ottparater* cerrected "for'the loh^itüdieal aßgle of 
iistelinatioö» and. redtjeed aeeordiag to the height &t .the airplaae 
aber» the peiafc of depaHure.« '.the wrong' .«alekl&tieh'ef the phote«. 
gras^3i'e..'i^>e.liitöS.fre#'.ff.3Ä the .wilwrsal »sthed .' 
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ma the ©a« that ©»rted the greatest iaf l*iene© ©a the result ©f 
til® first ©mtuaties ©a & et**eo»*fcer. Ma h&ppaßed especially 
with picture peirs taken, fre* great heights. . 

3)   the determined Altitudes we» cheeked by »«ans öf double 
«rolaatioB ©a a stereoffleter «nd, in the a&eond ease, after lister» ,. 
efe&ßg© ©f the pictures AB'th« tt«x«MMwtttr earrier asad after «attig v   _ 
assother centre! p*»i*& «a'point of cteparter® for the. evaluation*   fh© 
photographie'fcase line aad nwAtidte-^valttatieä elessenfcs ware -reeal-r 
«slated with regard to the new .poi^it of departure. -..     • 

After ©©»pieties of th» ealeoXatiefta* the altitudes det@Bsia©d 
with the stareeaiter'ver« eo&paxed t&th altitudes deteninttd ©a ■ 
«sidereal m&l&w «ad'with altitude detenu»* taetMonetrleally.-- 

If we «as«®« the directly neaswred altitude* tob® ©©rreet*   . 
V&m the aoeavtey of p«fcogwpneiiie height, det «miration©» A ■ 
«aiversal oacfeiffi» ©f th® first .ofcfcr aM ©na ©terecasfcer, «hm takm 
fre® picture« ©f It 143Ö00 aerfü.aad» lira fjj ■ 210 camera* is ©zpres*. 
ced ia Table 3.   Pieiura® ©» the tine .seal© take® with an f& • 114 m\ 
tessera are »h&m ia fable 4» '     ..      '   3   ^ ,     ^ _ J 

" !»■ his eoaeXasäeB.' ©f th* report regarding .«^©rimafeaX work with: 
a topegraphi© afceraeaeter-for cheeking' the relief of a jph©i©graa»a©t- ■ - 
rleally prepared It 10*000 seal® sap, ©osarade fegifteer J„ Slaa ia 
of the ©plaieß that tlie basic aeswptlon ©f the proposed ssetbM i» 
realistie that elevations ©f well -identified pjftnta iß foreeWt*©© 
territory ©an fee deteraiaed with a median error of r 0*025 an ie 
the fcoriseatal paraiax*    . 

this ©pinios la als© eoßflwsföd bgr"tlu» aocpezleaeM ©f the ■ 
geedetie laetifcude ia Bratislava «here the initiative ©f comrade 
Eagin&er J. Eagarrlnttiated the practical application of the pro« 

■ posed method already Before eeopletlea ©f «xjferlaeakal we* 1» the .. 
geedetle and topegrainie Xaotiita.de ©f Frag«©. 

the- leetnxw was presented .by Profeaser 'tegiaeer &ry.#% KU-- 
bcucsk,, CTOI (Geske fyeoke Qeeoi fechalek» - Advenped .Cseeh Insfci- 
tse of feehttieal Studies), Prage.®* 

Refereneeat"' 
•1.       S©k©l©va, S. A* "SsrtaiÄ Freblsas' ©f Aerephotegraphie 

: Ceapatatioa ia Medim aöd isrg® Scales«^. 'f n*& TsKIISftK 
• (m>rka ©f the CeiRfcral Seteattfie Research lastitute of 

Geodesy, Aerial Sarveilasg and Cartography)* Is«ra« 89« 
,^2.       ÖereesoTO, L S'., AcereVko,:*. K., P©JoM2g.oj^f©t0:: . 

' M^^^^dMj^gtM (fe^fchoek ©f Ph<£©ii=etry7r    . - 

;/Xneebnrer*© CcÄieafcss '.. j 

Ilk© ill field aeaeareffieiit werk the 'field reviaioa ©f topegra» -j 
'pole »aps aade'fey aieaas of phetegrsMatrie isethods, whieh now i® the ';; 

_lSÄS*.lfie Ja..«? jaa&tä*!2&*.J5ä&.1X*-JÖL iaJüiam 3^%-.t&äjma£taaag&.[ 
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MAS iMttaS" *> • •**?T Lfntf^Ml point®, this «»»** _^ 

oft»» wry ^wiSv5ii?Ä5l«SS BO that topogwphic fl«W      - ,   • 
t-üw* «it» ^°Jf \!^Sd IS «SSM« even'omitted.' this la     ■   - 
«tooklng la ««f5^ ?Ä fSu^ uiedla this cawtxy alee*-   ■■ 
the **fctad *l«f '^n ^ft* *oUrit ©fW qwlity, taken on 
For it one ha® to haw ^a-P^»s^ «11 tmimd ml«*toM       ■ 
good »©rial film, « wll *• wXt!!r!-j .«rvwdng f"« **• already 

oeoAidtxAblar *wtt« .than they "J^^JTjJJjSi of «wloato« who     ■ 
SU to b. ttto with th^^^^1

tSS,,   X» tunv «wir     ' 
wald have to w»k wlitblj «JJ^*^£^ .„**•<** evalu« 
umaaj&l? deaasdlftft special work *111 »»w xo 
«t«d7"l.».* P&ldJ. ■      • :      article thi* •ilw't6p0g*»pM-c 

S«lM« Piohlik «^» äÄ JS* £5« fee placed by 

laboratory *•<*» «a*\^L!!2S^i5tttd0>v»iJ»ti« <>* a 

iwlly «tuui t second ^«"Trf rtofeSStric apparatus of 
e»t.ln numb« of J«J*l^^S?SS^.to Xutagae» *t      - 
the third order.   Th* P»^** ^^,™-   ät „,,«* the saw pbtfto- 
also eortein ^^f"-Sled */&•.^Stion.   Tbi», If      ,   . 
gn«t»trle «at«rl«l ^«» *w «a* ** ^ ordinal' togitim are   •■ 
gibing, «ites it *?»!J^Sr^;^« Swcftrt«. photographic 
«Uid «* UDHWMI "*Jli"& *!w on SasVor placed'en phobo-. 

inphie -paper with a ajlal liner, .*^*£v«j i@?itatlon of       .  .    ■ 
&*« too« to tk» dif •»«i^^S^S; ««led out »wording to ■ 

data obtainad fro« »*f™*fj ® wSia^W ind, a» fw *« " 
■prt of the »? can«* ^^^tol^f^: Sdl«^ only »«trtat 
idtitttd» Peking ia ooneemed» it ^^„^»tric height dwteCTi»- 

aiion of i^^^lÄ^rSSfcti« of terrain featuwa 

br this nwthod tad to find ln»L"^i,£:»m- (^±Qh i® always a definite 
Sab«r 15« of altitudes ^.^«^^^ ifiSolot tci feasible* 
?*»* of p^otog^i^J^S UaS bo well ide,tifl«d, 
to those part«? of the M? .J^"e„ ^.winad bjr a ®ter*amt®r. ?. 
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lie* interpolations -on the'oth@^'.-haad, Is ratter unreliable because 
th* identification of the points is not well assured*    Too extensive 
chsekifig irlth a -sfcereoawter ceririoi b© done'.'  Thie osthod brings to 
light only ft few rough error»-«hieb should not man Appear in a 
e&rsful evaluation OB a universal machine.    Sine© the original^ 
evaluation vss carried, out'or* & machine of the first ordsr, while 
the «tersoaster is a a«chine of the third otd&r, generally less . 
accurate, it. may happen that larger deviatloas-appear, in ater*om*fc«r 
cheeking of elevations,, «ad that it.then 'becomes necessary to carry 
out still another stereo».eter .evaluation after hairing exchanged the 
pictures in. their carriers, &nti. finally, in so« cases, to do a .new 
evaluation on a ■ störeü-planigraph«   -However, just bac&use the same... 
photograrametrlc bases Were used in ell' cases, the ch»ek thus carried 
out is not necessarily reliable»   Tb® check results of fcha-OSGK 
technical inspection did hot at first oonfira to the feilest extent ■, 
the originally assumed aoenraej of ©legation determination» by o&ftns 
of topographic atereoaeUrs.   All 'in all, -one can,, howaver, agrea 
%tth the opinion that the el®vation determination of well-identified 
points in unf©rested territory <"•&& k® ^Gn® with a media» error in-   .■.. 
the horizontal paralsx of ± 0,025 BSB.    For the giv«n otae this means 
sn sceuraey of elevation determinations of well identified points 
of-T i a»   However, work 'wit'« a stereoaetar demands-a good and well 
trotted 'worker*   ''In Bratislava, another photogramastric apparatus, 
(a etereotop) pröveä. tob® batter than a ■ stereora©t«r when used for 
gSMlar- purposes«    Seas® institutes have used the stereos^ior to a 
lis&ted extent only,, while other institutes' or phetograamotrlc units 
do not usa the stereoiaeier for tbos© purposes and don't eves--irrtend 
to introduces its use«'   Keeping «ctensiv» and costly topographic 
field «hecks to & mlxiimm is necessary, however* and the best way 
to achieve this will be an improved evaluation on universal ma chines 
as »11 as good selection sad training of.. »valuators before they. 
begirt to work OR their own,.   .Convenient* and at the saass time siapl«, 
checks will hav« to be'worked out for the universal IM «hin© evalu- 
ation of ev«yy■ picture pair la order to reduce to a jaiftSmaii the 
oft«n still necessary topographic field re'visios.'-- -Expsriosce to 
date, however, M« to indicate fchsfc an adequate topographic fi®ld 
revision is'somstimas unavoidable,   .. 

Slsaadi    Prof« E»gia<s©r Dr» J* Kloboucek 

10,364 ' '"*m) 
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