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STRACT

In block triangulation one has to deal with a large
volume of experimental data involving hundreds of observation
points. Ralevant'infoimation pertaining ¢o0 each observation
point must elso be recorded along with image/model coordinates.
A code system for photogrammetric points condenses the infor-
mation in a small space and is very convenient for reference
at all stages of the work, and later. -

Almost all organizations who deal with block trian-
gulation use, of necessity, a code system developed by them—-
selves. These codes are understandably suitable for parﬁicul~
ar jobs and lack general applicability. In this thesis an
attempt has been made to study the problem in generality and
to develop code systems found usable by the majority of orga-

nizations.

Three code systems have been proposed. The number
coding éystem and alpha-numeric system have been proposed for
a block covered with spatial aerial triangﬁlation while the
alphabetic coding system is meant for block covered by radial
triangulation method, The three code systems developed donot

present any difficulty in computer programming.

(1]



A national organization has to deal with hundreds
of photogrammetric blocks. A code numbering system for pho-
togrammetric dblock teking as s whéle, has also been developed
| in this thesis, This code system will be found useful in a
national organization such as Survey of India, the need of

which has been constantly kept in mind.
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CHAPIER 1.

TRODUC

1.1. Introductiont~ The technlque of block tri-
angulation for providing supplementary ground control for
the purpose of maﬁp&ng is in common use at the present time.
There are basicelly three approaches, the analogue solution,
the analyticel method, or a combination of analogue and anae
lytical techniques, The block is essentislly mede up of a
number of strips end each strip in turn contains a number of
photograme., In any method of block triangulation;therafore.
one has to simultansously deal with‘hundreaa of photograms
each containing a few of observed points, Along with the

| image or model coordinates of each point, it ia ﬁecaasaxy to
record other important information, for example the strip
and photo numbers, and the location and‘tunntion of the point

in the bdloek triangulation scheme,

Block triangulation is a voluminous work inwolving
large personnel at various stages thercof. Main object of
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point numbers is their unique identification in the bdlock.
If care is not teken confusion is bound to'bg caused at @&
latervtime. In addition, the code system would-be helpful
if, for example |

(a) the point 1s easily located in tha blaﬁk area,

(b) the type of point is immediately apbarent

(e) the precision of the point is conveyed

(d) the code number conveys information on various
aspects of conneoted photogrammetric work,

(e) the code mumber is unique and thus avoids any
confusion.

of uaaeséity, all organisations who deal with block
trisngulation use = code system in some form, I.T.C.(Inter-
national £rain1ng centre at Delft) developed a ebda aystem‘
for their-hypnthatiual blo&ks@ Ackerman also used a code
system while working on Rhodesian triangulation. Survey of
India (S5.0.I.) has also developed a code system and it s
being used at preseht. Recently Prof, Oswal[5] developed a
¢ode while engaged in the comstruction of blocks of mathema-
tical photograms, Nevertheless Aue to lack of adequate pub-
lished literature on this subject it is difficult to fully

account the development and use of code systems for photo-
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grammetric points. It can, however, be said that no serious
attempt has yet been made to develop a . general cods syatenm
sulitadble to majority of organisations. The codes developed
in the past were designed for particular projects in hand ,
and are , therefore, of limited signitieanee.

In this study an attempt has been made %o develop
a sybtem in general terms such that it can be adopted by the
majority organisations for their schemes of block triangula~
tion. This thesis deals with a problem of great general and

practical va;pes

1.2,

It may not be out of place to give a brief account
of the development of codes and eiphers in general. The Latin
word codex, from which the word code is derivuﬂ, means a book,
consisting originally of wooden tablets covered with wax and
later of sheets of parchment or papyrus. The seience concerned
with the methods end means employed in Beerei communication is
galled Cryptology or Cryptography. The process of converting
§ plain text message into a orygtbgramvis ecalled enciphering

(or encoding); that of reconverting the eryptogram back into



135 intelligible form, when done by a proper key, is called
deciphering (or decoding).

| The basic methode dy whioch the 1n£oxﬁamionkaay be
brought out are:

(1) Code eystem which is & seeret language. The langu-
age may consist of usuél slphabete and numbers or specially
designed alphabets and symbols.

(2) Cipher system which uses the ordinary language but
specielly written.

It may be stated at the outset that an authentie
history of é:yptoibgy is not availébles Moreover, insepera-
ble association of secrecy with such work, has made the Job
rather difficult. Tallius Tiro used & shorthand language
since the time of Romans., Jean Francois, an Egyptisn, also
worked on the development of ciphers and codes. Aeneas
Tacticus (360 to 390 B.C.) wrote the earliest treatise on
codes which contailns the deseription of cipher disks, The
beginning of modern cryptography can be traced back to Italy.
'Durins the firpt two years of World War I cipher systems were
extensively used. By 1917 codes came to be used in most

millitary units.
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The spplication of codes and oiphers in phogogra-
mmetry is comparatively new. The full advantage of codes
and oiphers lies in the secrecy of communication. In photow

grammetry, however, secrecy is not normally essential.

1.3. Aimg and objectives of the ecode system under study.

A code as defined earlier is a secret language
developed for specific purpose. Any code system must essen-

tially meet the following three requirements:

(1) It must not be so complicated or require the uae
of such apparatus that it cannot be handled by the person
required to use it in the circumstances in which he is placed.
For example a system suitable for diplomatic cables would be
useless for a soldier at war,

(2) It must not be so canstrﬁated thet a single mistake
in composition or in transmission make nonsense of the remain-
der of the text, |

(3) It must not be possidle to extract more than one
meaning from the message.

Only usual alphabets and numerals will be used in the
present development‘or the code system for photegrammetric

blocks.
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Three soparate ayateﬁa will be proposed; one in which only
natural numbers will bo used (Humber coding syeton) ond in
tho other alphabete can also'be used, along with numorals
(4lpha Dumeric coding éyaﬁeﬁ)a Third systom will be in
vhich only olphabets will bo used (Alphghetic coding system)
threo coding aystems do not differ mueh in principle and
formulation but thoy v@ry'ﬂel;_&emonaﬁrate tho various vayo
in which a code can be developed for s photogrammbtric block,

| In any of the three systems proposed here with the
bagic idea ia to incorporato sll tho imﬁértant information and

yot maintain the simplicity and applicability of the codo.

1

-

o:-ﬁ_



CHAPTER _ 2,
ELEMEN?S OF A PHOTOGRAMMETRIC BLOCK

2.1. General:

Important specifications of the photogrammetric
| bloek and the block points must be included in the code system.
One should know the type of photography, terrain characteristics
and the :bnmat. The code number of an observation point should
bring out all important information pertaining to the point.
For example the nature of the point and its function in the
triangulation scheme must be understood from the code charaoter~

istics,

2620 Specifications of a photogrammetric block.

The important elements of a photogrammetric bloeck are
as followss

(a) Cartographic region in which the block is located.
Ihis specification will help to understand the iocation of the

block in the National Map, and is particularly useful in a

National Organigzation.
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{(b) Photographic sosle of the block. This speci-
fication wiil tell the soale of the block photography, on
which depends the precision of planimetric control.

(¢) Type of triangulation proposed for the bdlock.

(&) Arvea covered by the bloock. This specification
will convey whether it is a small block of few photograms or a
large one containing hundreds of photograms. The area covered
by the block will be given by this spéaification;

(e)‘ Angle of camera lens from which the blook photo-
graphy has been dona.

(£) Pormat size of the photographic negatives.

(g) Teorrain oharacteristics. This specification
will convey the type of terrsin whether it is a hilly area or

a flat ground.

243

The 118t of specifications of a photogrammetric point
is long. Some of the important ones are discussed here dbriefly,
In the code systems to be developed in this thesis all the speci-
fications may not be used. The specifications are as follows:

(a) Strip number. A photogrammetric point may appear

in one or two strips as shown in the adjoining figure. This
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implies that the same point will have different strip numbers
as 1t may be observed in two strips, This ambiguity will be
ruled out by allotting a fixed sequence number as will be dis~
cuased later in Chapter 4.

éb) Photogram number., The photogrammetric point

may appear in 2,3,4,5 or 6 photograms as_ahown in the Fig.
Number of photogram togather with strip numdber is an informa=-
tion by whieh the point can be readily located in the photo~
grammetric block. A point may be allotted different photogram
numbers but the uniqueness will be maintained by giving a fixed
sequence number to that point,

(¢) 7Type of point. The nature and function of the

point in the block triangulation scheme is an important charac-
teristic. Por example the poinx'may be a ground control point
or a pass point; it maw‘be 8 pre=~pointed or a post-pointed
points If the point is a ground control point its function
should be known e,g. whother it will be used for strip asdjust-
ment or for finel bdlock adjustments For thls purpose the type
and precision of the ground control provided by the point should
be known, The ground control may be in Planimetry or Altimetry
only or both Planimetry or Altimetry control may dbe provided dy

the some point. The precision of ground survey may be of the
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implies that the same point will have different strip numbers
as it may be observed in two strips, This ambiguity will Dde
ruled out by allotting a fixed sequence number as will be dis-
ouased later in Chapter 4.

éb) Photogram number, The photogrammetric point

| mey appear in 2,3,4,5 or 6 photograms as shown in the Fig.
Number of photogram togather with strip nnmbar is an informa~
tion by which the point can be readily located in the photo=
grammetric block. A point may be allotted different photogram
numbers but the uniqueness will be maintained by giving a fixed
.aequence number to that point.

(e) Type of point. The mature and function of the

point in the block trisngulation scheme is ah important charac-
teristic. Por example the paint‘may be a ground control point
or a pass point; it mas'bu 8 pre~pointed or a post-pointed
point. If the point is a ground control point its function
should be known e.g8. whother it will be used for strip adjust-
ment or for finel block adjustment, For thils purpose the type
and precision of the ground control provided by the point should
be known, The ground control may bve in Planimetry or Altimetry
only or both Planimetry or Altimetry control may be provided by

the same pointe The precislon of ground survey may be of the
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first, second, third or fourth order, All such information
will be'oovered by this specification.

(d) Confidence Index number. Exact identification

and placement of the floating mark is always a problem for the
operator, Great confidence is achieved if the photogrammetric
point is well defined e.g. & point on the inter section of two
well defined roads or & point on one of the corners of a culti-
vated field. On the other hend if the definition of the point
is somewhat ambiguous such as a point on the bend of a river
the‘floating*mark is not always placed on the exact point and
this 1ntruduoés errors. If the point is s prepointed one this
difficulty reduces to s minimum. It 1s, therefore, desirable,
at least in research work, that all observational point of a
photogrammetric block de asgigned identification index number
and this number may be referred to assign weights to the final
coordinates of the point.

(e) Multipliocity and weight of the point., A photo-

grammetrie point mnatlinvariably appear in'at least two photo~
grams but by virtue of special positions it nay appear in 5.4,5
or 6 photograms, After strip formation and strip adjustment

the coordinates of the point are obtained from & number of
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models or photograms depending upon the method of triangulation.
The coordinates obtained from various models/photograms are
averaged out and the average value is adopted for further work,
By the term multiplicity which 1s & number (2 to 6 ) we mean
the number of photograms in which the point appears. The infore
mation provided by multipliocity number will be convenlent while
ﬁaking average of various values of the coordinates of the same
point. This number will elso be important in assigning weight

to the final coordinates of the point.

(t) Operators mark and precision of the machine. The

volume of observational work is such that a number of operators
and machines shall be necessary in order to complete the work in
reasonably good time, When a number of opersiors will simulta-
neously read and record the point coordinates on various machinss,
which are avallable in the organization, the peraénal human fac-
tor combined with prewision of the machine, will be introduced.
The various machines that may be used for odbtaining image coordie
nates are Wild A8, Wild AT, Stereo Comparators, Mono Comparators,
all of different precision. It is, therefore, desirable, if not
entirely necessary, that a record of the operator and the machine

used by him may be kept along with other data. For this purpose
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- an alphabet or a number be assigned to each operator and his
mechine., This alphabet or number should also be a oriteria

to assign weight to an odservation.



CHAPTER 3.

ELEMENTS OF A CODE SYSTEM AND DEVELOPMERT OF BLOCK NUMBER OODE

3.1. Elements of a code system:

The purpose of any code system is to develop a
special arrangement of alphabets, nﬁmarala or any other sym-
bols 8o as to condense the information in a small space. The
information so condensed can be read with the help of a key
in whioch the meaning of each alphabet, numeral etc, and the
position whioﬁ it occupies in the code number, has been des-
cribed. However, the system should be so simple that after

a few days of aoquaintance with the system, & key should be

superfluous, .

In.any code system the principle of Universal deci-
mal classification (U.D,C.) is followed. The principle can

be illustrated by an example, Snppoae'wa want to define the

position of a block in the National Map., 7The first character

from the left may be set to indioate the state, the second to

indicate the history, the third to indicate !Tahsil! of the

-l -
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district in which the block is situated. In this way sub-
classification of the same basic information may be conti-
nued.

The code number may oconsist of one, two or several
characters. For example the first character from the left
may stand for strip number, the second for photo number, the
third for type of point and so on, Suppose we uée only nume-
rale in such a code system the meaning of code nﬁmher 658 will
be that the photogrammetric point lies in fifth photo of sixth
strip and it is a point denoted by 8, No key will be required
for strip and photo numbers as they are directly given in the
first and second character from the left. However, various
types of points will be listed and each type will be assigned
8 number, This fbrms'ths key to decode the third character
from the left. One can readily see from the key the meaning
of number 8 in the third character,

If the number of variables in a list of information
are more than ten, it will be necessary to allot two character
spaces. In the preceeding exemple suppose there are 55 types

of photogrammetric points then each type can be allotted a

number (from Ol to 55) and the information of the type of point
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will be conveyed in two characters teken togather. These
characters will be third and fourth from the left, The mean-
ing of the code number 6532 will be that it is a point in the
fifth photo of the sixth strip and the type of point is 32,

The meaning of 32 will be decoded from the key.

AA code system can be developed with the use of alpha-
bets alone, If we assign the numbers 1,2,%.... e¢tc, to alphaw
bets A,B,C.u..0tc. the strip and photo number can be denoted dy
alphabets, Similarly each type of point may be allotted an
alphabet and this alphabet in the third character from the left
will denote the type of point. For example the meaning of the
code number FEK will be that the photogrammetric point lies
in the fifth photo of the sixth strip and it is a point denoted
by the alphabet K which oan be decoded with the help of the key,

On these principles one can develop a code aystem in

which alphabets and numerals are used togather.

3e24 Use of alphabets and numerals in the cody systam

In the preceeding section it has been said that either
alphabets or numerals or a combination of both can be used in

the development of a code system. The relafive advantages and
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disadvantages of the use of numbers and alphabets will now
be discussed.

In case of numbers only ten items can be repre-
sented in one character as there are only ten natural nume-
bers e.8. q.z.a;s....,g. In tﬁo characters taken togather
hundred items can be represented by the numdbers 00,01,02,..
esllyl2y+44499. In cace of alphabets one can represent 26
items in one character ap there are 26 alphabets in. the
English language. If we tako two spaces togather the alpha=
bets can ropresent 676 (26X26) differcnt characters by vire

tue of various combinations. The combinations will be as

follows:
AA for 01 BA foxr 27 CA for 53 ZA for 651
AB for 02 BB for 28 CB for 54 ZB for 652
AC for 03 and BC for 29 and OCC for 55 and 2ZC for 653
' ' ' 50 on '
' ¢ t '
| ] L ] ]
] t L ] | }
AZ for 26 BZ for 52 0Z for 718 = 2% foy 676

Use of numbers as compared to alphabets is not
advantageous as there are only ten numbers compared to 26 alpha-
bets. However, great advantage in the use of numbers lies in

the fact that all of us are conversant with numders and the
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systenm using numbers to specify a mumber will bde ;asy to
decodes 4In‘faot no key will be required, For exémple if
we refer the number 28 to denote 28th photo of a strip,it
is very aimyle‘to understand. On the other hand we will |
have to refer 'BB' as 28th photo in the alphabetic eyatem.
The interpretation or decoding of !BB' needs the reference

of a key. |

3.3. Developmont of & code system for block number

A Rational organization such as Survey of India
has to deal with entire.country. It the entire nation is
to be oovared by photogrammetric blocks the number of dlocks
to be dealt with, will be gquite large. It 1s, therefore,
desirable that a system, to designate blocks, should be
developed so that by looking to the bloock number one knows
exaotly the place, extent and acale of the photogrammetric
block, The observed data of the blocks and the photogram,
computer programmes atc., are to be stored in an organised
and solientific manner so that exact things can be picked up
by all persons. With these ideas in mind a code system is
developed, herewith, to designata & photogrammetric block

in Indian conditions.
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The specifications to designate a dlock will be as

follows:t

(a) Cartographic position of the block, The posie

tion of the block erea in the mep of India is an important
information. This position cen be defined either on the basis
of political boundaries or on the‘baeia of latitude and longi-
tude, The political location of the blosk is not of much use
as compared to its location based on an international systen,
Por example, if we eay that the block ocouples an area in
Rajasthan, this is not so informative as eompargd to the desig-
nation that the block covers an srea at latitude 32°N ana
longitude 120°E, Instead of referring the block position to
latitudes and longitudes it is desirable to use Indian standard
systen of numbering topographic sheetn,

In the I,A.C. (Indic and adjacent countries) system
numbering extends from 40°K to 4°% and 44°E %o 124°E at inter-
vals of 4° in each direction. The entire country is thus divi-
ded in 4° squares, which are numbored from top to bottom. When
open vea 1is obtained the numbering is topped in that column.

Further each 4°square is suddivided in 16 paerts as shown in

tigure.
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The area of a 1%aquare is roughly 5000 sg.miles,
Each 1°$quara is further suhdiviaad in 16 parts in the l.A.C,
 system of grid numbering . The 16 parts of 1° square sre

nunbhered as show boalow:

0L | 05 [ 09 | 13

02 | 06 | 10 | 14

03 (07| W1 | 15

e

fhe area covered by the smallest squars e.g.
15'X15' is about 312 sguare miles. If we specify the
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. central ares of the photogrammetric block by ths 15¢X15'

square, ths position of the blook oan be well understood.

{b) Soele of block photography. To spscify the

scale of the negative, following classification and code

digits will be used as shown in Table FNo.l.

CLASSIFICATION OF PHOPOGRAPHIO SCALE

| . — . 3 ‘m' Y i "
3.xa;:aange of ncgative soales : desige : Remarks

1 Below 1/5000 A VYery large soale
photography.

2 >1/5000 but < 1/10,000 B Large scale

‘ photography.

3  >1/10,000 vut < /20,000 O Nediun
scale

4  >1/20,000 but < 1/30,000 D photography

5 >1/30,000 but < 1/50,000 B

6 >1/50,000 but < 1/100,000 ¥ Small soale

photography
7 1/100,000 to  1/200,000 @ |




o 21 o

(6) Sypo of photogremmoteie tricasulation propscod
£or tho Dlook. ONoplial Sricanelotion noy Do dofinod oo ¢ho

notaod of oodobliching conteel information (Plopinmotey oamd
Altirogey) mocoooory for dotailod compilation throuch gooe
noteicol polationchips of odjosont photographa. At tho pro-
gont tioo coricd driongulotion oon bo neeompliohod by Oho
peinoiplo of oﬁozoophmsoarmo%v oi* tho prineiple of oinglo
dooo photoarmmotryg £he prineiplo of otoroophoSogrommolsy
noy bo applied ¢o o oteip (otrip ﬁr&uasulatgon) or ¢o 0 nuNw
bor of oirips having latoral ovordopo ( bloek Seionaulation).
It 10 nocoosasy So ol ‘Bh?ﬁm of triongulce
{%on nothod propocod for tho bDlook, %oblo [0.2 ghvon ¢ 3400
0f vorfors mathodon of otedp £ad Dicol (ricoselotion. Doch
cotogocy m beon ooolgeod o eolo alphabot U0 Do tood intos

in tho dovolepaont of o bDloslk: nunbor 6080

[2oblo Do, 2 Zollown)



- 22 -

JABLE KO, 2.

SYPES OF ZRIANGULATION METHODS

' ‘f ¥ Lati :”233: ¥
s.lo.’ Types o trianguiation 4 o8 8‘ N

1

2

10

il

12

i3

14

Graphical strip triasngulation
{Arunflel's method)

Graphical Ddlock trisngulation

Strip trisngulation by mechaw
nical methodn (slotted templets)

Block triangulation by
mechanical methods ¥

Analytical strip triangula-
tion Method

Analytical radial dblook
sriangulation

Analog strip triangulation
by Aeropolygon method

Analog strip trisngulation
by Aerolevelling method

Analytiosl strip triangule~
+ion method

Seni~analytioal strip trian-
gulation method{inGepandent
nodels)

fnelytiosl strip trisngulaw
tion via exterior orientation

Annlog block trisngulation
by seropolygon methods

Analog block triangulation
by Aerolevelling methode

Analytical bdlock triangulae
tion when block ie adjusted
step by step

Analytical bdlock trisngulssion

Semi-ansly.block trisngulation

—eemi i M e

_ .

Hemarks

PR SN T G S N SR VY W WU PP Y ST S TN WP VU NP W, W W W VIPR WHUE I VY WY S TR ¥

Radial
triangulation
methods,

Spatial sarial
strip
triangulation.

- Spatial aerial
block _
triangulation.

P NI Y VL T W N ST WY W W N Y
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(4) Area coversd by the block may slso be included

in the spesoifications, PFor this purpose the following classi-
fication, bazed on the surface ares covered by the dbloock, 1s

proposed, Code digits have 8lso been allotted in each case.

ZABLE X0, 3

QLASSIPICATION FOR SURFACE AREA COVERED BY ZHE BLOCK

T ' ¥ ]

, * Range of aree covered ~ ‘Code !

S.No.' by the bdlock *deaig~’ Remarks
: in squars miles. :nntian:

1 Above 5000 L  Large size blocks
for small scale
napping.

2 S000 %o less than 5000 ¥ Nediuw size blocks.

3 1000 to less than 3000 S  Small dlocks
for large scale
wapping.

‘ 500 %o less than 1000 A Bmall blocke.

5 250 to less than 500 3 Ssall dlocks,

6 Below 2%0 ¢ Very small blocks
for special
purposes such as
sngineering

projects.
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. (e) Pnotographic festures. For vcrtical,ﬁnnta-

graphy thres standard formats e.s. 23X23 cm., 18X18 on.

and 13X13 cm. are in comnmon use in photogrssmetry., Rectane
gulsr formats and othctlapeeinl fornats are also used though
sparingly. Also four camera angles nasely wide angle,super .
wide angle, normal angle and norrow sngle are most commonly
suployed. These photographic apeaifieaﬁzana have been lis-

ted in Tadle No.4.

ZABLS NO. &

CLASSIPICARION OF DHOTOGRAPHIC FEATURES
8.X0., Types of lens : Yormat,cms. ,Code designation
1l Narrow angle lens 23X23 A
2  Narrow angle lens ' 18118 E
3 Xarrow angle lens 13113 »
4 Normal angle lens 23X23 B
5 Normal angle lens isxis &
6 Normal angle lens 13x1% H
7 Wide angle lens 25x23 K
8 Wide angle lens 18x18 ) 4
9 #ide angle lens 13118 J
10 Super angle lens 25X2% D
il Supesr angle lens 18X18, ) 4
12 Super angle lens 13113 L
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(£) Soreodn pposificotions. In phofogronmotey

noot of ¢tho problen becono conparativoly onoy i¢ tho ¢oreain
4o £1at op noosly 9. Dop ononplo the cshiovomont of rolee
SAvo ordontotion of o nodol fo quichor cnd moro porfoet if

Sho torenin io £lote It d0, Shoroforo; dooirable to momntion
tho 1indto of hoight vorlotions of o torraim 4n tho codo
oyotca. Vordouo types of torrain hovo boon almnoafioﬂ necord-
ing to tho rongec of helght variations with rocpoet o f£lying

hoicht [ 91 ¢

2ADLE N0, . 5

FXPD 07 SERRAXIS

¥ o | v TOodo
, _ Rongo of hoight vorietions, .
seﬂagzgosraan,Boaur&pﬁﬂam:no poreont 0f Llying nama313°€§ﬁ“

2 Abzolutoly £10% o/ %t © % A
2 Hooely £1a% 0 / <¢olocothm2/ D
3 "edoratoly relling 2/ % lcothean 5/ ©
4 03y 57 %o doop than 20/ D
5 Countanoono 07 % 257 B

ho typo of torrnin oom Yo guoosod vhilo doing
tYho pepolininary plonning for tho photogeormotrie bdlochk.Uhon
doaling wiAth blooko of mothomnticonl photogrono tho £ivo Cypos
of tosroino, oo outlinof obovo, aro weunlly ougffieiont [5].
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(g) GODE PFOR BLOCK RUMBER, Incorporating

the tnﬁortant specifioations ﬂs‘disausaed above the block
nunber code san now ba'zarguluﬁeaﬁ It‘will be 8 ten cha-
racter system axc:nding‘ ﬂa aiaahea which will be put at
dpbropriate»placaa, In the firat five oharacters the Carto-
graphic position of the dlook will de speocified followed by
§ slash, After tfht‘ al,asix ﬁﬁ a_éah, method of triangulation
and the aves of the block will be lmuma,. The camera
lens and formad apéuﬁﬁaﬂm an& the type of terrsin will
be indicated n the last two charaoters, The code can be

presented in ths tabulaer form as follows:

BUMBER OF CHARAOTER Z2ROK ZIHE LERT
E IFR R DIHER K 01 R N
n = o
-1 | o | '”g : g “ i
2 | § [°E.3 .12. {8
TR IER gmé‘&%g HE L
RS lof | BD |3 3l 30 11 IEP:
el E Ll LU Ml | R
L L L
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Taking an example of block mumber 53J15/DEL/B0
- we mean that the blaai covers an ares sround Deheadun oity
&n.u.P.,'thg scnle of photography is mediun {1/20,000 to
1/50,000), and the method of triamgulation is analytical,
he blook cev&ra a8 lerge area above 5000 sq.miles. Ths
cansra angle was & narrow angle and the format aige was
23%23% om. Ths block novarsd an area of moderately rolling
terrain,

It wae required to attach, herewith, the stan-
dord map of Indla for specifying 4°squares but this cannot
Be done a8 the nep is sald to be o restyricted one o.g, 8

sscret document of the Survey of Indis.



CHAFIER 4.
DEVELOPMENT OF CODE OYSTEMS FOR PHOTOGRAMMBTIRIC POINT

401, Gengral:

¥hile forming s code for photogrammetric point
ozﬁe is tempted to condense as much information as poseible.
At the samo time the designer of the code likes to maine
tain the brevity and simplioity of the code., The code must
not become unnecessarily lengthy and troudblesome to work,
Yith those basic oconeideraticns only the important gpecifi-
oation of & photogranmetric point,as discussed on pages 8
to 11, will be included in the code systems.

Three aeparute code sysiems nasely the:

(1) nusber coding system in which only
nuasrals are used,

(11) alpha-Numeric coding system in which
both alphabeta and numerals will be used togather,

(41)  elphabetic syoten in which only alphabet
will be used,

will be proposed., In all the three code systems

- 28 =
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the bdasic information i{nocorporated in order, is
8) strip nunber
b) photo numbeyr
o) type of point

4 seguence numbey of the poiat in the index
sketoh,

fhe code systems do not differ in principle and outline but
they very well demonstrate the dasic approach in developing

a codo oysten for photogrammetric point.

4.2,

The number coding system will condist of nine aha-

racters snd a deocimal potnt. & total of ten spaces, The

arrangement is shown in the tabular form as delow:

NUMBER QF QHARAOTER FROM IHE LEPY

A W o W A W W W S

{ mee Tadles' ' '
* L ¥ ts
]
]

''6 to 14), !
] ¥

H

PRSI AR 1} [ ] M ) ' T t
l ) 2 ¥ 3 ) ‘ ¢ 5 § 6 1 L] 7 ] 8 ¥ 9 L 10
1] T L ' 1 2
Strip ' Photo ' Type of! 'Sequence numdber !
' ' tdecie! , '
numder ' number ! point 'mal ‘'of point in the !
' : ' tnointt ¢
] L |
L]
| §
]

Taking an exanple of the ocode gunber 121772¢018 the meaning
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will be tha¥ the point lies in 17th photo of the 12th strip.
It 15 8 point of type 72 e.g. & triangulation station of 2nd
ordsr precision (see table ¥o,13) and the sequence number of
‘this point in the index sketch is 018 or 18 (appears as

18 in the index sketoh, £ig.l).

In the £ifth and sixth charaoter spaces of the
- code system already developed the type of points will be
indioated by a number of two 4igits, The pri#o&p&e of cla~
ssification will be the Universal Decimal Olassification
(UsDuC, system) System similar to ﬁheﬂ used for classpifica-
tion of Library Books. The first ehnranvervwillulaaaify
the point in main group while the wsecond digit will further
indicate the subgroup. |

| Table No.6 gives the liat of main groups ;n.?hieh
the photogramxetric point is classified, Each category has
besn assigned s dPasic number and a leading symbol. Further
subclassification of the main group will be done dy the nexs
number. The symbols for esach subolsesification will be Jderd~

ved from the leading symbol of the mein group,



8.110* Cloopificotion of pointo :%ﬁ?

3 Unclaooifiod pointo cuch oo +
£idueinl norko, principol point :
aondiz point oto.

2 f4adlc paoo point cnd ocloo cny ~
othor oxntro paco point not
covorod by oorials 5 and 4,

b Uppos poos point “

4 . Lovor pooo point “

5 Control pointo for £innl A
odjustnont of tho bdloek
80 O wholo.

6 Conpatiblo ground control o
painto.

7 Epconpatiblo ground contsol N
pointa,.
Podato of ploninotry centrold N
8lono.

° Podnto of 2ovol control clomo. o

a0 Pointo of opeoial inportonco 2o bo Lixnod
in o given torroin cuch oo in oooh
phoro lino points in cn hydroe individuod
grophis curvoy or pointo on 60COs

+ho deomarcation lino dn o
boundory ourvoy.
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Dotadled olaooifiention of photogromnoteic poiaso

into oubgroupy 40 dono in toblo monboro 7 o 14.

SUD_GROUP QLASSIPICARION OF

L]

3 ) ¥
ﬂgﬁa.:OQAO ﬂnmboz': Cloapification of pointo : Symbol

3 00 Poropoctivo eontro | +
2 0L Uppor fiducial mork £y
3 02  Lovor fiducdnl mork o
4 03 _" Diduoiml‘mnrk on tho lef£d ;
5 04 ~ DPiduolnl mark on tho wight -~
6 05  Racnoot posas 4a o odod &
7 05 | ~ Iovoot point 4n tho nodol o
8 07 odol connoction pointo or | X
oenlo tromofor pointo
0 08 Pointo for relativo oriocn- +
totion. :
10 09 Pointa for abooluto orione- B

¢ation.
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SURGHOUP CLASSIFICATION OF PHOTOGRAMMETRIC POINTSIMIDDLE PASS ROINT

) L]

o W wd

s.lo.:codﬁ mmr: Clussification of points Symbol
] ¥

p 3 10 ¥iddle psss point gelected | A
in the photo.

2 11 Middle pass point transfe- ~
rred from left photo. :

3 12 Middle psss point transfe- ~
‘rred from right photo.

4 13 Any other extra pass point o
sslected in the photo.

5 14 A point which is of type 13 a
but transferred from left
photo.

6 15 A point of type 13 but tra- a
nsferred fyom right photo.

T 16 A prepointed point A

8 by § A point of type 16 but traw A
mﬁma from lefd photo.

b J i8 A point of typs 16 tut tra=- A

nsferred from xight photo.
10 19 Vacant.




...3;;._

A lower pass point in strip 1 will become an
upper pass point in strip 2. Sinillarly an upper pass
point in strip 3 wil) become s lower pass point in strip 2,
Due to these m’bi.guitteu a cmﬁ symbol has deen motmﬂ.
to upper and lower pass points. Further more an upper oxr
lower pase point will m observed in proveeding as well as
succesding photogram in each atrips The subgroup clagsi-

fication of upper and lower pass points is given in Tadble 9.

SUBGROUP CLASSIPIOATION OF PHOTOGRAMMETRIC EOINTS *

UBRER AND LOWER PASS POINZS

— ' ] ' ' T
S.80. :cade Sumber : Classificetion of points : Symdol

3 20 Upper pass po:lut pelected o

| in the photogram. |
2 21 Upper pass point Sransfe- ;
rred from left photo. v
3 22  Upper pass point transfe- w
rred fyom right photo.
4 23 lower pass point selocted o
41 the photogram.
5 24 Lowsr pass point trancfe~ ©
rred from left photo. -
6 25 Lower paos gu:l.nt tranafe- o
: rred from right photo.

o W ” i -

{Code numbers 26 to 39 ... are vacant,)
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TABLE _N0,10
SUBGROU® OLASSIPIOATION OF BHOTOGRAMMETRIC POINTS 1
RINAL BLOOK ADJUSTMENT POINT

L L
a.lo.:eod' Runber: Classification of poiats : Synbol

1l 40 Check points for final :
adjustment of the blook, %

[} Cofle numbers 41 to 49.,.4are Vﬁﬂ&'ﬂﬁll

ZABLE N0, 11
SUBGROUR CLASSIFICATION OF PHOTOGRAMME
conparznrs'ROUND CONTROL POINIS.
S‘Ko.:%&e ﬁnmber: Olassification of points : Symbol
p 50 Unelassified such as geodimeter o
point,point from radar triangu-
lation.
2 51 Point of first orfer precision. B
3 52 Point of second order precision g
4 53 Point of third order precision, m
5 54 Point of fourth order precision g
6 55 Exposure station{horizontal X
| ~ position and elevation)
7 56 Point of known latitude,longitu~ g

de and elovation.

[code numbers 57 0 59..s AL vacam]

¥ Equally well deternmined horisontal position
and elevation,



CURONOUR QRASSIBICARRO] OF JFAO;

W7 OROBIN GOIRNOR FOXIRG

Wm‘-r » Cae

Sello : Codo r::uab::: Claoodifiontion of nointo ; Synbol

3 60 Unolesodfiod pointo vhoso >
goadinotor, A.PeRap0t0e 10

2 61 Ploninotyy of lot ordor dut PN
lovel not of flrot orxdor.

3 62 Ploanizotry of nooomd ondor bad N
lovol of lot oror,

¢ 63 Plouimotey of Jrd order bald N
lovad of 2ad opdop.

5 G4 Plonfnotry of 4¢h ordor buv 5
lovol of highor proololion.

6 GS Expooure ototion thoro horisons N
tal and olovotiocnnl pooitions
ore not cgualldy woll doSorniaond

T 66 Point of haooun lotitudc, longle N
tudo ond olovation(unconpatiblo)

B 67 PAcndrotey of oacond ordor bat N
lovok Lror booprotor.

9 68 Planimotsy of 9pd ordor bud N
lovodling £ron boresutos.

30 Vagont,

69




AULCROUR QIASSIRIGARION O
POINTS OF DLAUNTRRY ALOTH

- e

¥ L} ¥
G.IIm:Qada I}umbor: Qloooificotion of points : Synbold

1 70 Unolnonifiod pointo A

2 7 eiongalation ofotions of A
£irpt ardor prooinicn.

3 | T2 Trionnulotion ototiono of A
2ud oxrdor prodiocion.

4 73 Srinnmlation siotions of N
924 oxdor procivion.

9 T4 ldop pocition plz:md tublo A
£izxingo(pointo of 4%h ardor

| poolitions.
6 5 Expocarc ototics with Lnown A
' karmnmm. poodtion only.

7 7% Point of haootm lotitudo, A
longitudo only.

8 Tt Srilotorntion pointo. A

9 ™ Vacant,

10 | 79 Voeont.




ZOXRY O LIVDT AL

B ] []
Gpaa.;aaﬁe Eunboe: Olanod&iontion of pointo

T
: Dymbol

2

2

30

00

23§

82

a3
o
83
es

87

co

Unsdnonifiod pointo.

Bopeh nogko of dot ordop
Procioion.

Folnto of 2p4 opdor prociocion
{opirid lovollinsg) |

Pointo of 723 ordor procicion
(Prigonomotriecd lovolling)

Pointo of (¢h opdor prociolon
{Ae Do R0  Duromotar, olinonoton)

Brpoourc ototion with kpocn
olovotion only.

8ePoR. Pointo(Ndr boznoe profilo
POCOLROT ).

Lovolo obtainod Ly LinUorpolte
tion of contourc of oxioting
DON0e

Vaoont.

Yosoat.

-y
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He20e

Dooro otudting oboorvationo for blook {eionmice
tfon 4% 4o osoontiol ¢9 have o pro)imincry bud thorouch
ptuly of the ontiro torroin. A pockot or nirrer otorvoceops
30 gonosolly uoods An tafon shoteh 40 proparod ohoving tho
ooetpo and all the prinoipnl posmg of tho bloeck. 4 echomo
Lor oboorvation pointo in dtwh nedod/inogo 40 thom propored
$0 ovodd ony sonfusion .ami oningion ot tho oboorvationnd
otoges On Shic indox okotoh neo chown gll ¢tho oboorvntion
pointo. A Wﬁ& inden shoteh Lo soon da Liguro L. Zhrao
otzdips of tho bloalr havo boon chowm, ho -@Baowa%&m painto
omo chovn width thotr oyobelo cnd soquonco pwnmbors. Doch
ootorsey of pointe o nunborod copapatoly vACh 180 oyobal,
Poxp onomplo oll tho pointo or final ndjustnont of tho blook
(typo 40.000 toble no.l0) will bo shoun ap X 1, X2, XJ.000.
2, thowo aro oiz ﬁucn pointo tho loot point ¢ill appocr oo
X6, in tho indox ghotoh. 8inilorly nll lowol counlrol pointo
obtadnod by A.PoBs (typo 66, 000 Gaoblo w0614} will bo choun
00 Oxp ©02; ©Jyeees 080s, tmd 42 thore oro 120 ouch

pointo tho lont point will appecr no O 120,
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- It may be noted here that all types of points have
been assigned unique code numders ﬁnd eynbols except the
upper and lowsr pass points, The upper and lower pass points
have been assigned the seme symbol e.8. ) becsuse an upper
pass point in ons strip may become a lower pass point'or the
preceeding strip, GSimilarly a lower pass point in one strip
may decoms an ﬁpﬁar pass point in the succeeding strip.
Furthermore a pass point ia nbutr#ﬁﬂ thres times in each
stripy ﬁa given below, -

| “*ﬁi)i | The photogram in ﬂhiah the pass point
haavbann initially selected. |
- (1) Inmediatzly preceeding photogram i.e,

the p«@ﬂ,pﬁiﬁt transferred from right photo.

(134) Inmediately succeoding phatagvam,t;o.
& pass point transferrsd from left photo, |

2o &1iuatrate clearly let ns'take an example of
tourth'phnto in second strip (ée& £ig.1) in whioh the upper
pass point (U 16 has been selected, This point serves as
lower pass point in the fourth photo of first atrip and will
thus be observed six times, three times in strip 1 and three

times in atrip 2. Thess six observations of the sane point
| oS5~
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will bs odded as ¢
010325,016

01.042%,016 in the first strip amd
010524,016

020322,016
020420,016 in the second strip.
020521,016

After absolute orientation and strip adjustment
the coordinatos of the point 16 Will de obtained in
four models i.,e, four times, An average of these four
values i3 then taken ond the six modes of the point may be
reduced to a single value 020420,016,

Similarly & niddle pass pomﬁ is observed three
times and 1ts caordinatqs sre obtained from two models. An |
. average valus obtained from the two models is sdopted and
the three modes of the pass point may be knduned'ta & single

value,

4.3

._',.*;V“:,'-‘ ) ‘
In this system alphabets will also be used with

numerals, The advantasges of alphabets and numerals will be
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combinod ia thioc oyotom. X% will be o five charcctor

oyoton co phowa 4n tobular forn

IUIACR OF CODE GHARACTER DROY RHE LEPS

L]
L]
{ ]
¥

)
- .- ‘ﬂﬂ
N

8txzip ¢ Paoto ,Typo of zuhmbaz of point
Dunbor : Humber ; point ‘in tho index ohkoteh

f R

[o00 PhlS]:[wee P-15] [go0
¢ ¢ dable
¥ ¥ 12 » ]

¥ ¥

[s00 2ig.1]

w» - -

Strip nunboer io indionted in the £irxot chornes
tor £rom tho lof¢ by on alphabote Ay Dy Op seeeleo wWill

otond Lor nuabers 1, 25 3 «ae26. oopoctivoly.

Yho photo uumbae‘will bo indicatod by on alphabot
in tho cosond choractor. The olphobeto A, B, O;yoté; vill
hovo tho oono mooning oo mbovu;

In tho fourth and £ifth charancter £rom the lofd
tho coquonce nunber of tho peint oo 1% oppoarsc in the indox
oclkotch UAll bo given,

In olpho-nunorie oyoton variouws typoo of pointo

will bo elavoifiocd in 26 enfogorioo oo thot ono olphobot



w(}ﬁw
2, 2 16

GIASOXDECATION OF RPHOROORAtEZRIC POXIT:

e _ i ' ' (]
soﬂb.:ﬁoﬂo letson: Qlacpificntion of point : Synibol
3 A Uppor ond lowor £idueinl norko ES
2 B Piduedal marko on the loft/right "
3 0 Hichoot point in the model S
4 D Iotoet point in the modol. o
5 B Pointo for rolativo oriontation e
6 bl Podnto £for obooduto sriocntotion
7 ¢ Uadod) conmoation or senlo - X
tronofor poiato. |

8 R [13443¢0 pooo point. e

8 b 4 Uppor pans point | w

10 J Towor poos point. | | v

1) K Chael: pointo for finol ofdjuctment X
of the bloek.

12 L Compatiblo ground control podato B
lat ordor,

13 I Compatible ground eontrol pointo 2
2nd ordgr. _

14 o Compotidlo ground ocontrol posinto &
3rd ordor.

15 0 Inconpotidlo ground control points B

p{c} P Pointo of planinotiry control nlone A
10t ordor

17 Q Pointo of plonimetry control alono A
2nd opdor :

18 R Pointo of ploninetry control olono A
5ré ordor. -

19 8 Points of lovel control alono log ordor o

20 T DPadnto of lavel control alono 2nd ordor o

2l g Pointc of levol control slong 3524 oxdor O

22 v Aotronomdeclly dotorainod pacitiono *

23 9] LW Pe 0ad Dorenotor lowval eonirol. ®

[ Akphoboto 2,8,8 apo 2086 voeont &naorgoraﬁn ople fonduroo
of o rivon Sorrain. Oviabolo ta bo finod in oneh ennoal
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Po fllustrate the code clearly let us take an
exanple of code nnmber JRKO8, The ﬁeanins will be that
the point lies in l4th photo of tenth atrip‘ It is a ground
control point for final adjustment of the block as deﬁated
by letter K in Table 12. This point will appear as 8

in the index sketch,

4.3.1.

It may be noted that this systenm is meant for com-
paratively smaller blucka'conxaihins at the maximum of 100
photograma. The strip number and photogram number can not
exceed ﬁhe nusber 26 (or the alphabet 2), while the index no.
of o polat is limited %o 99 as only two digit spaces have
been sllotted for index number. If we select one new middle
pass point in each photogram then a block of 100 photograms

is possible in this oystem.

pmil Lox radial tr;gggg;atigé)‘
In this code system only alphabets will bde used,

4.4,




ly G
TR0 oodn Looturos aro oencnﬁially tho oomo oo 4n punbor
coding oyoton or 4n alpho-munovrde oyotcn, but 4¢ hoo boon
frcood onelucively for onolyticol rodicl tzicazelotion.
It Uill bo Lound vory ucoful in cnnlytiend mo%hoepo givon
by Daut, Hollort, Ueldf cad Furpin.
X% willd bo n £ivo choroetor oyoton oo tabulotod

bolowt

Ounbor of eodo digit fron tho loft

% e | (

e N ¢ . 5

E ]

’ L ¥ i ’

g¢plip [o. *Eﬂaﬁa g ;ﬁyﬁﬂ 0% Paiém\ Uo.0f point in tho
' ¢ indon okotch.

[ooe D=15] i[ocoo P=15] |foco ﬁb%%ﬁ}; [ooc Pogo 26]
' '

v

%o illuctrato tho oporation of tho eode conoidor
oo exanplo of codo nunbor AROAD, Tho nooning Lo thot tho
photogrcnmotric point codod oo obove lioo 4a tho olovonth
photo of tho lot oteip. I6 1o on uppor pact point Gronnfo-
prod fron ho pight phots (Cypo C, Soblo 13) ond the numdbor
of tko poind 4n tho indom ckoteh ic 34. XU oppoors co A4
idn tho indox okotoh (ooo £igel).

Zhe elaooificntion of pointo for Chis oyotan 40

chovta &n Yoblo AJ.



] OB RONTZ DOR ARFIAIGIEC CODIIY BINGTE]

) ] ] [ ]
J.So.:eoec loﬁ%oﬁ: Cloonifiention of pointo :Symbol

- Uppor pooo point tronoforrod Lron v
lofd photo. :
Uppor paso point initiolly ooloetod v
in tho photo.

Uppor panoe point troanforrcd f£ron w

zioht photo.

144d4lo paoo point tronoforrod fron A

lof£% photo.

134840 poaoc point daitially ocoloetod e

in tho photo. .

44410 peoo point drancforred Lron o

right photo.

ggwgr paco polnt tranoforrod from loft o
00

Lovoy pano point indtially oocloatod. v

Lovor poso point (ronoforred foon w
eight photo.

Principol point trannforrcd fron
ripht photo. '
Prinoipal point of tho photogron

Prinoipal poiat tranoforred Lron
»icht photo.
lodir paint of tho photogren.

Yoo ccatro of tho photogres

O M -1 B W S W o e

|
o

%

SEERE
z ¥+ +

Uppor cnd lowor £iduvolodl ooxhio.
Piduolol tarho on the loft and right.

Ground control point of Imoun pionis-
metry lo¢ ordor procioion. :

Ground control point of lImorn planie
notry 2o oxdor prociolon.

Ground control point of hnoun ploniew
notry Srd ordor prcoicion.

Ground control point of knotn plonie =i
notey 4th order procioion.

Connoction pointo (Rooootion pointo) X

Polnto for finnl adjuotzont of tho hd
bwn

ot
[om 3
B o & ™

-
-3
B

&

o N o
= 36 ~
S N R R R B R - B T VR - T I TR S N = I
B

2
o

[ saphaboto X,¥,8 ore loft vaccnt G0 &naawparéte opoeinl
foaturos of o givon torrain,Synbolo ¢o bo £izcd 4n
cach oaoo, I



$obod.

Mio eodo pyoten 40 applieablo to folrly largo
Dlocko, 0B thoro ann bo 26 photogremoy 26 otripo and 625
ocoquonco pumbors thot can bo ollotted to a point of ony
claco, %Tho oyotem io thoroforo workoblo upto o block of
ooy 600 photogramo, the only limitotion io that tho numbor
of photogrome in ony otrip muet not oxecod 26, ac only one
hao boon providod €o dadicato tho photo aumbor,

In alphabotice oyotom aloo (aa in Dumbor Coding
Syotcm) samo symbol has boon acoipgned to uppor cad lover
paco pointo. Ao indientod in Tablo 13 thoro will bo throo
vayo in vhich o paos point vill Po oboorvodes Conoidor on
oncaploe of Lourth phote 4n otrip no.2 (000 £ig.l) im vhich
tho uppor pooo podmt W36 hoo boom ooloetods Thiso poing
oorvos oe lower poss point 4n tho fourth photo of sirip ne.l.
Zhio point will thao bo oboorvoed cin timoo, thriec in ofrip
no.l and thrico in otrip no.2. Thcve iz oboorvationo of
tho oomo point 1l bo codod ool

ACAALT

ADDAD | in otzxip no,l cnd
AROAD 1



BCGAR

BDHAN in strip no.2.

BEIAR ]

After absolute orianzation and strip adjustzment
tﬁe coordinates of the point W16 will de obtained in
four models or eight photograma according to the method
uncd. An average of these values ip then tsken and the

#ix modes of the point may be reduced to a single value
ADBAK,
) The widdle pass pointe are observed thrice and

ray be sinilarly dealt.



Sods Sonozod

In annlytical block triongulation an cloctronic |
conputor io indisponoiblo., Tho imoge or nodol coordinatos
of ococh oboervation point are Lirpt monsurod and the obporvoed
data 1o thon fod in tho momory of tho compulorsalong with tho
noOCLOBLYY bragrammc, Uhon a eoding oyoten 1 uoced in tho
block triongulodtion oschomo 1% io necopsary that the code nune
boro ochould oo dbo punchod along with final ground coordi-
antoo of cach point,. Tho computor progromaing doeo not prosent

ony 4ifficuléy vhilo workdng with o code aoyotom,.

Se2

In nunbor eoding oyoton thope ore four vRlueo GOGO-
eintod with occoh obooprvotion polnt. DPor oxample the dofo will

bo o0 glvon bolows

Oofio furbex f-goordinnto  Z-coordinato

012462,007 1468,.582 9875.016 70,67



2hic ocon bo programmod 08 followpt
20 DO (X4,P603,17X3PA5.5)

READ 20, (1(2),0(X) XX}, ¥1(X),3(X), KoL lt)
Hora tho qodo pumbor condodno 9 8igito oxcluding dhe 4ecimal

point ond nornolly an ocletdronic computor tvorke with 68 digito
only. Homco tho codo nunbor is aspoeificd in tvo voriableos
ﬁ(r),o(l) put topsnthor, xmyxm,éu donoto tho noaui coordinateo
of cach point.

Similerly vhon the final ground aoardiunﬁam hovo
boon conputod tho rogulto con be punchod oo:

PUDCH 20, (0(1),0(X),26(1),Y0{1),36(I),I=1,00)

1 donotos tho numbor of pointo in cach modol and XG,YP,Z6G

tho £innl ground ovordinntes,

Iz tho Alphse-numoeric system the obosrved dats will

bo of the fellowing Lormt

Cofto Tunhore Xwcoorinnto Zwgoordinnto
JURCILY - 2402,007 1624,550 38,72

tho progrona oan bo :udd with tho following forunts
20 DPORIAR (A3,12, A2, 20X 3P15.9)
DEAD 20,(ACL),T(Z),D(X),Z(X), MU T),20(X), InL,lT)



Tho codc nunmbor hoo beon epocificd in throo varie
nbloo acaoly A(I),I(2) ond B(I), put togather. then tho
fianl pground coordinates hove boon ¢omputod the reoulto con
bo obtained oot
 Famom 20, (A(),H(I);B(E),B(2)s¥0(5),26(1), Io,0)

In tho Alphabetio systom tho obsorved dato will be

in tho following form:

Qodo lumbor X-coondinaty
CABDY 147.02 165,16 37.25

The Zormot opocificntion in thio case will bo ast
20 DORMAT (A5,22R30153) |
READ 20,{A(X),x11( 1), M1 1), 810( 1), I=1,11)
Tho rooultoc vill Yo punchod with the following statomont 1

PUGOR 20, (A(I),X0(Z),¥6(X),86(1),Xo1,01)
Tho obovo ozcaploo ohow eleordy that computor

progrocming dooo not prosont ony 4ifficulty vhilo working



Pour cof¢ nyotomo have beon propocod in this
thooip, ono for specifying tho dlook and tho romaxnina
throo for photaprannotric pointso, The code for bdlook
opocification will ind woo in o antional orgaonication
puch as tho Survoy of Indio, vhore hundredo of bdlocks
sre doalt vith. In scuch o voluminous work the blook
numbor will oleorly nohsay all the nocesaoxy information
of tho blocks The Block numbors will furthor holp in
keoping or ctoring the zecorded dota, the concorncd pho-
tograma, computor progromo; otc. in o oyotomatic and
seiontific monner,

Tho throo oode syctoms for photogrommeirio points
in o block aro also applicablo for gtrip trisnguletion, In
otrip triangulation ns thorx 40 only ono strip the firet

gpacification of oivip munbor ooy aalovbd £ron- ¢ho propocod



Tho coflo numbor has dbeon gpoeifiod in throo varie
nbleoc nomely A{I),D(I) ond D(I), put togather. Uhen tho
finnl ground coordinatos hove boon eomputed the rosculto can
bo obtained ao

PUTOH 20, (ACZ)oH(X)oB(T)o (L), ¥a(L),20( L)y Iok,t1)

1

In the Alphabotic oyocton tho obsorved dato will be

in tho following form:

Sodo Tunbor X=-cooxdinofc  X-coordimato  Z-goordingto
CADDP 147,02 165,16 37.25

The formnt gpocificntion in thic ense will bo aus
20 DORUAT (A5,22X3025,3) |
READ 20, (A(1),X11(X) , 7 1), 813( 1) ¢ I=d,13)
7ho ropulte will bo punchod with tho followinz otatoment

PONOR 20, (A{I)oX0(X),¥6(2),86(1),1=1,01)
Tho abovo ozncmplon ohow elearly that conputor

progroomdng doos not progsont ony 4ifficulty vhilo worling



with & code system, If ths code nunber is more than the
specified digits it can be convenisntly broken into a number
of varisbles, With the use of A,F and I formats ss indi-
cated above, it is possidble to programe any code system
containing numerals, alphadets or & comdinstion of numerals
and alphabets. iodel programmes were developed and run on
I.B.¥,1620 (avatlable at S,L,R,0,Roorkee) with entirely

satisfaoctory resulta,

-



Gels

Pour cobo nyoteno have beon propoccd in thie
thoois, ono for ppeaifying tho Dloolk and tho romaining
throo for photSepgrommotric poinito. The codo for Ddlook
opeeification will £ind woo in & nntional orgonisation
puch os tho Susvoy of Indin, vhore hundredo of bloeecko
cro doalt vith. In such o voluminous vork tho blook
numbor vill cleorly aohwny all the noceasory information
of tho blocks The block numbors will further holp in
hooping or otoring the rocorded dato, the concorncd pho«
togromo, computer programm,votc, in o gyotomatic and
seientific monnew,

Tho throo code oyotoms for photogrommetrio points
in o bloghk oro olso opplionbleo for girip triocngulotion. In
otrip triangulation os thopo io only ono otrip the firet

gpocification of otrip munbor noy bo dolotod Lron. tho propocod



code oyobemo momoly tho Dumber ooding oyotom, Alpho~fumorie
eoding oyoton and tho Alphadbotie coding ayotoms In all the
coding oyotens, vhilo clasoifying thoe photogranmetrie pointeo,
vasant opacos hovo boon loft oo that any opoeial feoturo can
be inocorporotod ao thoy ore introduced in futuro, The codo
oyotomo will de fouvnd particularly holpful wvhon spplicd to o
blook tricnpulation ochomo. Thoy hove boon oo propoved oo o

prooont no difficuldy in computor progro=ning.

Gs2.

Though ovory care hes boon talkon to avold any ambie
guity or blundor in framing the code systems, yot thoy connot
o oaid o bo porfoet unlous succensfully applied to on aetuanl
bleol trinngulotion seheme., It io, therefors, nacosnary'tb
apply tho code oyectoms proposed in this study to actual prodlons.
Only thon tho full utility of this proccdure con bs asposscd.
The author hopoo that further roscarchos onm tho problen il
bo tokon up ot Univorpity of Roorkeo cud the Survey of Indio
in eollaoborasion.

The throo oo&é oyotoms prosonted noy not bo conclue-

odve but thoy vory uwoll domomotrote tho bosic spproooh,Various



other gyscteme can be developed using these approaches. For
ﬁxample a systém, exclusively for research pufpoaes should
be evolved:. In this cocde all refinements such as Identifi-
cation Index Number (welght of the photogrammetric point),
precision of the ground control point should be used, A
number specifying the‘wetsnt of an observation could dbe
incorporated in the code,

An interesting and useful field is open for inves-
tigation. VWhen a computer is provi&ed with the ocode number
of the observation point, we have given all the specifications
of the point in the computer memories., This can be used to

advantage in different stages of a programme,

-y o wnf o LS )
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TABLE NO.14

| -—CODE- DESIGNATION FOR POINTS IN PHOTO NO.,l OF STRIP 1.

[See Fig., 2 also]

TPoint ! j <
S.No.:ig?h°l§GOdgodeg%éignation! qgodethe !Oingdemfff'
!Index !NMagpber Coding !Alphanumeric !Alphabetic
!sketch!system. ‘ 1system. !coding system.
1 ul  010120.001 AAIOL AABAA
2 A1  010140.001 AAKOL. AAWAA
3 82  010151.002 AALO2 AARAB
4 w2  010122.002 AATO2 AACAB
5 X1  010108,001 AAEQL, AAVAA
6 x2  010108,002 AAEQ2 AAVAB
7 21  010151,001 AAIO1 AARAA
8. ®2  010181.002 ALVO2 5
9 A2  010172.002 AAPO2 ;. AASAB
10 A1  010110.001 AAHOL AAEAA
11 A2  010112.002 AAHO2 AAFAB
12 ®1 . 010181.001 ANDOL x
13 A1  010172.001 AAPOL ! AASAA
14 3  010151.003 AATO3 AARAC
15 w13  010123.013 Aa13 AAHAM
16 X3  010107.003 AAEO3 AAVAC
17 x4 010107.004 AsEOY4 ! AAVAD
18 ©14  010125.004 AATLS: AATAN
19  ®4  010151.004 AATO4] AARAD
® nmeans that it was a level control point, hence deleted

for exhibiting Alphabetic system(level control is not
required in radial triangulation).
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TABLE NO.15 ‘
CODE DESIGNATION FOR POINTS IN PHOTO NO.2 OF STRIP I.
[See Fig. 3 also]

'Point !

! symbol? Code designation of thei point

S.Nolin _1""gqe 7 | Code II | _ Code III

;gﬁg:§h§Number coding, Alphanumeric , Alphabetic
! fsystem. ! system, 1 coding system.
1 w1l  010221.001 ABIOL ABAAA
2 Al  010211.001 ABHOL ABDAA
3 w13 010224,013 ABJ13 ABGAM
4 w2 010220,002 ABJozf' | ABBAB
5 ~2  010210.002  ABHOZ ABEAB
6 w14  010223.004  ABJL4 | ABHAN
7 w3 010222,003 ABIO3 ABCAC
8 A3 . 010212,003  ABHO3 ABFAC
9  wl5  010225.015  ABAS ABIAO
10 -+1  010208.001 ABEOL  m
11 -+2  010208.002 ABEO2! =
12 x5  010207.005 ABGOS|  + ABVAE
13 X 6 010207.006 ABGOG! _ ~ ABVAF
14 K1 010240,001 ABKOL ABWAA
15  ®m2  010251,002 ABLOZ] ABRAB
16 ®1  010251.001 ABLOLI ABRAA
17 X1  010207.001 . ABGOL. ABVAA
18 X2  010207.002 ABGO2, | ABVAB
19 A2  010272,002 ABPO2 ABSAB
20 ®2  010281,002 ABUO2 a

21 -3 010208.003 ABEO3, 5
Table No. 15 contde.e
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Table No.l5 contd.

S.Mo. TOKSt T Gode I | Gode II |} Code IIT
22 -+-4  010208.004 ABEOL . @
23 A1l 010272,001 ABPOL ABSAA
24 ® 3 010251,003 | ABLO3 ABRAC
25 ®1 010281.001 ABUOL | a
26 X3  010207.003 ABGO3 | ABVAC
21 x4  010207.004 ABGO4 ABVAD
28 §5 010251.005 ABLOS ABRAE
29 -5  010208,005 ABEOS. .
30 X4 010207.004  ABGO4 ABVAE
31 +6 010208.006 ABEOG &
32 X7  010207,007 ABEOT ~ ABVAG
33 X8 010207.007 ABGO8 ABVAH
34 m4  010251,004 ABIO4  ABRAD
35 +7  010208,007 ABEO7, - x

= means that it was a level éontrol point, hence

deleted for exhibiting Alphabetic system(level
control is not required in radial triangulation).
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TABLE NO.16
CODE DESIGNATION POR POINTS IN PHOTO NO.3 OF STRIP 1.
[See Fig.4 also]

")

!Point !
1symbol!

S.No.!in !
tIndex !Number coding!Alphanumeric ! Alphsbetic

Code designation of the points

Code I

1 Code L1

T~ Code IIL

isketchlsystem, taystem. lcoding system.

1 +1  010308.00L  ACEO x

2  m2  010351-002  ACLOZ ACRAB

3 w2 010521.002  ACIOZI ACAAB

4 X5  010307.005  ACGOS] . ACVAE

5 X6  010307.006 ACGOGi; : ACVAF

6 -2 010308.002 ACEO02] =

7 w3 010310.003  ACIO3| ACEAC
8 %9  010307.009  ACGO9! AGVAI

9 X10 010307,010 ACG10] ACVAJ
10 w4  010322,004  ACIO4 ACCAD
11 X1  010307,001 ACGOL | ACVAA
12 X2 010307.002  ACGO2] | ACVAB
13 +3  010308.003  ACEO3 | x
14 -4  010308,004  ACEO4 | x
15 A2  010311.002  ACHOZ! ACDAB
16 ~3  010320,003  ACHO3| ' ACBAC
17 ~4  010312,004 ACHO4{ ACFAD
18 =3  010351.003 Ac:aon; " ACRAC
19 ®1  010386.001 wzoﬁz x

Table NO.16 contd..



Table No.l6 contd..s

- 61 -

s.No.ig%ﬁg'gli Code I Code II Code III
20 4T  010508.007  AGEOT - =
2 x3  010307.003  ACGO3 AGVAC
22 x4  010307.004  ACGO4 ACVAD
23 45  010308.005  ACEOS! | x
24 w14  010324.014  ACJL4 ACAAN
25 @4  010351,004  ACLO4 ACRAD
26 ®5 010351.005  ACLOS ACRAE
27 w15 010323,015  ACJ1S ACHAO
28 X7  010307.007  ACGOT, ACVAG
29 X8  010307.008 ACGOS, ACVAH
30  +6  010308.006 Acx«:osf x
31 w 16 010325.016 .AGJ:LG{ ACIAP
52 x1 0L0307.001  ACGOL| ACVAA
33 X2  010307,002 AGGOZ{ ACVAB
= means that it was a level control poinit, hence

deleted for exhibiting Alphabetic system(level
control is not required in radial triangulation).
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TABLE II0. 17
CODE DESIGUATION FOR POINTS IN PEHOTO [O.L OF‘SERIQ 20
{Soc Figos‘mlnbj

TPoint 1 - - —
1oymbalt Codc dosignotion of thﬂ point

S.llotdmn 1 Cade & ¥ Gode L% “Godo YIL
zxndonh!ﬁumher eo&ing !_hlphﬁnumerie! Alphabotie_

w13 020120,013 _mxwf! BADAMN

1

2  x3  020107,003  BAGOJ | BAVAC
3 x4  020107.004 BAGOA! BAVAD
4 w14  020122,014 BATIA BACAN
5 B4  020151.004  BALO4 BARAP
6 NG  020167.006  BAOGE @ BASAP
7 O13  020110.013 BAHLZ BABAL
8 ~l4  020012,014 BAJIS BATAN
9 ©13 020186,003  BAULY :  ©

10 7  020151.007  BALOT | BARAG
11 w37 020120.037  BAJST | BAHBL
12 w38  020122,038  BAJIE | BAIBL
13  x37  020007.037  BAGST. BAVBX
14 X33  020007.0358  BAG3®| BAVBEL
15 @1  020152,000  BAIOY BASAA
16 92  020052.002  BATO2I BASAR

4

O noons that it was o loevel contral poiat, honee
deletod for oxhiditing Alphabetic system(level
control 1s not regquired in radisl triansulation).



- 63 -
CODE DESIGHATIOR FOR POINTS IN PHOTO 5O.2 OF STRIP 2,
| [See Fig. 6 siso]

TPoint T~ goa0” gosignation of the point

suMotin g T T —Taie TT— T Uods I
| i.‘iﬂ“n’i.“’ aitenerle | ceninn sveten
1 w13 020221013  BBO3] BBAAK

2 3  020207.003  BBGO3 BEVAO
% x4 . 020207.004 339043 | BBVAD

¢ 14  020220,04  BBO BEBAN

5 =4 020251004  BBLOG BBRAD
6 w15  o0222,015  BBLS BECAO
7 X7  020207,007  BBGOT BBVAG
8 X8  020207.008  BBGOS - BBVAH

9 N6  020267.006  BBOOG! ~ BBSAR
10 ©12 020286.012  BEGN2l s

11  A13  020211.013 asm.sf BBDAN
12 ~14  020210,014  DBHI4 | BBEAN
13 ~15 020212,015  BBALS!  BBPAO

14 ©13 020286,013  BBULSL .

Table No.15 contd..
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- ZABLE RO.18

' CODE DESIGNATION FOR POINTS IN PHOTO 0.2 OF STRIP 2,
| [See Pig. 6 also]

§:;:§;1; Code deaignatian of the poi.nt

8-;!oun 1
tIndex 1Number codingl Axphmmrm ! Alphabeuc

| 1sketehisysten. ! _system, ! _coding systen.
1  wiS 02022,003  BBQ3  BBAAM
2 xS  020207.003  BBGO3! BEVAQ

S x4  020207,004  BBGO§! BBVAD
4 w14  020220.014  BBDLY © BEBAN
5  ®4 020251.004  DBBLO4 BBRAD

6 w15  020222,005  BBDS BECAO
7 X7  020207,007  DBGOT BBVAG

8 X8  020207.008  BBGOS| . BBVAH
9 N6  020267.006  BBOOG! BBSAR
10 ©312 020286.012 BBUI2 R @ =

11 ~135  o2u1.013  DEm3 BBDAN
12 ~l14  020210,014 BBHI4! | BBEAN
13 15 020212.015  EBELS | . BEFAO
14  ©13  020286.013  BENL3L .

Table H0,310 contde.
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fable 80,18 contds..

B

| s.so.;gm&; Code I | Code II | Code III
15 =7 . 020251,007  BELOT BBRAG
16 6  '020251.006  BBLOG BBRAP
27 w37 020224,057  BBI3T BEGBK
18 w58  020223,038 BBJ38 ~ HBHRL
19 w39 020225.087  BB43S ~°  BBIBM
20 x40  020207.040  D3GO BBVBH
21 X39  020207,039  BBG39 BBVEN
22 X35  020207.03  BBG38 BBVBL
25 x37  020207.037 ~ BEG3T BBVEK
24 =2  020252,002  BBNOZ - BBSAB
25 91  020252,000  BE4OL ° BBSAA

® neans that it was a level control point, hence
deleted for exhibiting Alphabetic system(level
control is not required in radial triangulation).
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| . PABLE HO.19
CODE DESIGNATIOR FGR POINTS IN PHOTO 80.1 OF STRIP 3.
[Sae Pige 7 alao]

TPoint ¢

toymdol!  Code deai ation of h
S.Hoiii? 1 EE&&'TT de It ﬁoée 41
: !lndex !Kumbar>ooding! Alphsnnmeric ;alphabe&ic coding

o 37 030120.037 | CAL37] CABBK

1
2 w38  030122.038  CAI38| CACBL
3 x38  030107.038  CAG33) CAVEL
s x37  030107.037  CAGS7| CAVEX
5 @2 030152,002  CAMOZ CASAB
3 =1  030152.001  CAMOL OASAA
7 ©14  030186.014  CAUL4, =

8 M25  030123,025  OAH25 CAHAW
9  M26  030125,026  CAE26 CAIAG
10 ®3  030152,003  CAMOZ CASAC
11 =8  030151,008  CALOS  CARAH
12 2  030140.002  CAKO2 CAVAB
13 @4  030152,004  CANO4 CASAD
14 W25  030120,025  CAJ2S OABAY
15  x55  030107.055  CAG55 GAVCC
16 X56  030107.056  CAGS6,  CAVOD
17

w26  030122,026  CAJ26] CAPAZ

n nsans that 1t was a level control point, hence
deleted for exhibiting Alphabetic system(level
control 18 not required in radial triangulation).
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Q_A'E_IQE nOuwzg
CODE DESIGNAZION POR POINTS IN PHOTO 0.2 OF STRIP 3,.
{See Pig., 8 also)

- s;gg:lg " Gode designation of ‘the point
S.No!in :*"M T Code 11X
1 U3 030221.057 OBIST cmx
2 U8  030220,038  CBI8  CBBEL
3 w39 030222039 CBI39 " caesw
4 X 40  030207.040 csea.o:j | CBYBN
5  Xx39  030207,039  CBG3Y oBVEX

6 X38  030207.038  CBG38 CBVBL
7 22  030252,002 cmma@: | CBSAB
8 x37  030207.057  CBG3T | CBVBK
9  ©l4  030286.014 cmy:t ? =

10 25  030211.025 caxzs;‘ CBDAY
1L @3  030252,005  CBMOS, CBSAC
12 M2  030210,026 CBH26, . - CBEAZ
13 ~27 030212,027  CBH27| OBPBA
14 ®8  030251,008 CBLOS CBRAH

15 =4  030252,004  CBMO4 | GBSAD
!BEIB “0025 oontz.. :
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PABLE No.20

CODE DESIGNATION FOR POINTS IN PHOTO NO.2 OF STRIP 3,.
{Seer Pig. 8 also]

s;soi é?ﬁ:li ! :ode desimt:m of the point
:mghz ﬁwézber eodipgg Q;gl;:;?meric !mne codm

1 U3T  030221.037 CBIST  CBABK
2 U3  030220.,038  CBI38 ' eBBRL

3 U39 030222039 CBI39 " cacsM

4 x40  030207.040 cawo{ OBYBN

5 x39  030207.039 cBe3g CBVBH

6 X368  030207.038  CBG38 CBVBL

7 B2  030252,002 caxozf CBSAB

8 Xx37  030207.037 cmni ~ ©oBVBK

9  ©l4 030286.014 cm{ ‘ =

10 025 030211.025 csaast‘ OBDAY

1L  ©3  030252,003  CBMOS CBSAC

12 M26  030210,026 CBH2 . ~ CBEAZ

13 27 030212,027  CBH27  CBPBA

14 ®8 030251,008  CBLOS CBRAH

15 =4 030252,004  GBMO4 OBSAD

!BEIQV 30.23 Qanta-qo
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 1Point ! 3 T ot
S.Eo.;aymboli Code I !  Codo i : Code III

16 K2  030240.002 anxazf,fi  coms
17 ©15  030286.015 ms‘l .

18 x58  030207.058 CBGSS CBVCP
219 x57 030207,057 C©BG57T = OBVCE
20 w27  030225,027 0BJ27. CBIBA
21 xS5  030207.055 OBGS5 CBVCO
22 x56  030207.056 CBGSG - CBVCD
23 w26 030223.026 CBJ26  comaz
2¢ V25  030224.025 CBJ2S CBOAY
25 B4  030252,004 OBMOS CBSAD

| | weans that 1t was a level conirol point, hence
deleted for exhibdbiting Alphadbetic system(level
control 1is not reguired in radial trisngulation).,
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