N4,

g
{
g
{
§
§
§
§
%
§
§
§
§
§
§
§
§
§

@ ASUNET

AN A NN

o-.-)@(—.o--)@6‘0.—)@(_(o-—)@(-.:c,-)@5-c-—)@..m.—)@(qop)@(-m—)&m-—)@(qo-—)@fqip)&w.—)’

T TE TR




g
{
g
{
§
§
§
g
%
§
§
§
§
§
§
§
§
§

; - _I;I-ou }E"l:'.
Laalall cilaghall 4803

1 Gudguil)

o

*

Ll Gilo gdat!
all

@ ASUNET

24l

dntsf)
sl

AN A NN

o-.-)@(—.o--)@6‘0.—)@(_(o-—)@(-.:c,-)@5-c-—)@..m.—)@(qop)@(-m—)&m-—)@(qo-—)@fqip)&w.—)’o

T TE TR




g
{
g
{
§
§
§
g
%
§
§
§
§
§
§
§
§
§

ot

e

-

b

=

et
g @
G99 i

| Bl ol ustndf adily
gl 0k Lada

* & ee

@)
bttt i k|

o

&

1§ (gui§ sl \Guimi Guid
o G

e

@ ASUNET

i) i
—

i dall ¢
Rad

ekttt 4
|

o--)@(—.o--)@6‘0.—)@(_(o-—)@(-.:c,-)@5-c-—)@..m.—)@(qop)@(-m—)&m-—)@(qo-—)@l(qop)&w.—)’o

AN A NN

T TE TR



g
{
g
{
§
§
§
g
%
§
§
§
§
§
§
§
§
§

AN A NN

o-.-)@(—.o--)@6‘0.—)@(_(o-—)@(-.:c,-)@5-c-—)@..m.—)@(qop)@(-m—)&m-—)@(qo-—)@fqip)&w.—)’o

T TE TR




g
{
g
{
§
§
§
g
%
§
§
§
§
§
§
§
§
§

s
A

W

g

ila
S

AN A NN

o-.-)@(—.o--)@6‘0.—)@(_(o-—)@(-.:c,-)@5-c-—)@..m.—)@(qop)@(-m—)&m-—)@(qo-—)@fqip)&w.—)’o

T TE TR




g W

ot ™

Ez7 |

UM

Alexandria University
Faculty of Engincering

Transportation Departiment

“Advanced Software for Surveying and Geodesy”

by
Nada Youssef Mahfoud

. A Thesis
Submitted for the Degrec of Doctor of Philosophy

in Civil Enginecring

Under Supervision of

Prof. Dr. Prof. Dr.
Mohamad Rashad EI-Din Mostafa Kamal Atalla Atia
Professor of Surveying and Geodesy ' " Professor of Surveying and Geodesy
Facully of Enginecring, Alexandria University Head of Transportation Department
Dean of Faculty of Engincering. Beirul University i Faculty of Enginecring
! Alexandria University
Prof. Dr.

Mohamed A. Ismail .

: Computer Science and Automatic
Control Department
Dean of Faculty of Engineering

Alexandria University

Atlexandria - 2000



w,
:
v - -
Coortbupel T s N ongne D af el brp et st hey Lo ey i

e a sk ot et o
4

SECHELIPA

J.‘!q.‘zznli:;r;{"m e

* [RERR N
e m e e i e e e .-

stths 0o b b vaectr Guomatald a0 e

vt doeoe Lo

BRI NN (R A L TR

. A ane” o it
s TR TP e
g ! I SR, (R
ginsdaid il oty
,
4 + iy P
- \ ST wave s oo
( ‘! V\ . ° )
S e et nohnrestd el e oot
T - oAt onnsnee feoab et e e
oA s e g
SRR IR BT §
TEIN AR s i rnes i
i :
‘ AL TIORGOS o oo
B MR RO UTIRTA REOE I
t
W
5 I T . HY S L
o haoandst e A e s

EANC R} [P T N

A T P

RTHE R

[o e L HARE R Enl TR TR S NTIEN



We certify that we have read this thesis and that in our opinion it is fully adequate, in scope

~ and quality, as a dissertation for the degree of doctor of philosophy .

Exam. Committee:

Prof. Dr. Mahmoud Hosny Abd Elrahim

Professor of Surveyving and Geodesy
Transperiation Deparlment
Faculty of Engincering

Alexandria University

Professor of Surveying and Geodesy
Faculty of Engincening. Alexandria University

Dean of Faculty of Engineering. Beirut University

Prof. Dr. Kamal Atalla Atia

Professor of Suneving and Geodesy @
Head of Transportation Department W

Faculty of Engineering

Alexandria University

Prof. Dr. Mahmoud Mohamed Mahfnoud hamed

Professor of Surveying and Geodesy '
Dean of Faculty of Engineering : M ’/{CMC

Zagazig University- Shubra

e



p o vern BAFTe SLATE N i
REEAC IS LT A TR LGS A N

B gals G 300 o ol b LD ST v gre G odl Bl |

it il o
cuatgindene sl

e dmuitiniu e 0

vineeels vl sl e vt ageeddin gidriasaaut vl gloue
sinkzoldD it

o aemevin o aibasnolS Je gashuose prs gy oo
e

DT TR ot

E O RY O

Ci3 ettty brg o v

Awomaaln ||I.‘!‘!;_l1j_.

v
IR TS TR 11 S N

RO ) i

A iz s Gr a1 oty Dty wet gue

Vs nS AL g

IRTIL ISR TR P

2l o Sratnavairt g ' g

st bRy

SR BRI ST B DL BETRRL ORI
g

S O T IR I 191

sohings

ke VL

[ L L P

cmsong iy Sy voaanlire o d

caigstners e snesegees s i b sty ana s achebuan et

“n TR | E N o"
werr Lt s s e e

Lo vongue e oot ondr ol graotae corcp ot ik

2ianin

P LT T [T G Ly R




ACKNOWLEDGEMENT

I would like to express my sincere gratitude and deep respect to my professors who were

of a great help to me.

My special thanks are due to the respectable professor; Prof. Dr. Eng. Mohamad Rashad
El-Din Mostafa, professor of surveying and geodesy at Alexandria university for his
valuable advice. constructive comments, generosity, and continuous encouragement

throughout this work .

1 aiso would like to express my thanks to the respectable professor; Prof. Dr. Eng. Kamal
Attalla Atia, professor of surveying and geodesy at Alexandria university for his invaluabie

help, suggestions, valuable directions and patience during the achievement of this thesis.

I would like.to express my thanks to the respectable professor; Profl. Dr. Eng. Mohamed
A. Ismail, professor of computer at Alexandria university for his kind supervision,

constructive advices, sincere help, and his guidance throughout this work.
1 wish to acknowledge all the members of the transportation and computer departments for
their cooperation through this study,

Finally, I dedicate this thesis to my parents for their immeasurable support and continuous

encouragement during the preparation of this thesis.



[ ' .
I
B
i
P
. Pa it
¥ .lg_‘__.

-

el fanine 1 sorpng

[
P
LN

sAwy oM i) b

L Y png SR wivard

.-,J“ O3 I e, N B ria .

gttt dmeoidd g1 fg ten Y ami

TRV DAL O

v AT

T EEN I P TR A

s g
R B

woeantut'l

coawn ey favrs cind ) ey v

EHIGT NIV I

i RRNLIG A Fovatlen,
- RN A T T

Thaeiinu e Y pege e,

SUSTE

"

[

’

1

|

- v la .t .
aobi ol e annniey

5

s

P

it

<




CONTENTS

ACKNOWLEDGEMENTS

ABSTRACT

TABLE of CONTENTS

LIST of FIGURES
LIST of TABLES

CHAPTER (1) INTRODUCTION
CHAPTER (2) COMPUTATION PROCEDURES

2. L

2.2,

2.3,

2.4,

2.5

ADIJUSTMENT
2. L. 1. Adjustment of Horizontal Control Networks
2. 1. 2. Adjustment of Vertical Control Networks

2. 1. 3. Adjustment of Single Traverse and Calculation
of Area

2. 1. 4. Adjustment of Traverse Networks
CONTOUR MAP
2.2. 1. Interpolation Methods

2. 2. 2. Plotting Contours as Smooth Irregular Curves

TWO- DIMENSIONAL COORDINATE
TRANSFORMATION

2.3 1. Development of Equations
CONFORMAL MAP PRCJECTIONS
2. 4. 1. Normal Mercator Projection

2. 4.2 Transverse and Universal Transverse Mercator
Projection
2. 4. 3. Stereographic Projection

2. 4.4 Lambert Conformal Conical Projection

GEODETIC COMPUTATIONS

2. 5. 1. Conversion of Conventional Terrestrial Coordinate
System to Local Geodetic One.

g
b=+l
[¢]

20
20
26

30

31
33
33

35

38
41
45

45



CHAPTER (3)

-Si..

CHAPTER {4) '

CHAPTER (5)

Ly T,

CONTENTS

252, ‘Ellipsoidal Computations -
2.'5. 3. Combininiz-GPS Ahd Tefrektrial Data
PROGRAM PACKAGE FOR THE USER
3, 1. DELPHI PROGRAMMING
3.2, MAIN CONFIGURATION OF SURVEY!
;5._ 3 TECHNICAL OVERVIEW OF OPERATION
':V'. ‘, 3. 13> 1 Choosing of Program
o 3 .,' .3:. 2 Entermg of Input Data'
3.3.3, Creatmg Mathemahcal Res:lts
" 3.3 4 Linking of Programs
3.3.5. Creating Drawing Sheet '.
3.3, 6. Special Screens |
* 3,377 Help System
3.3.8. Menu Bar
3.4, SEQUENCE OF DATA AND COMF"UTATIONS
'PROGRAM PACKAGE DETAILS "7
_ SUMMARIZED FLOW CHARTS |
4. 2. SURVEY1 PROJECT
4.2. 1, Overview of Delphi Project

4.2 2. Samplesof Unit Files
APPLICATIONS OF SURVEY1

5. 1. ADJUSTMENT OF HORIZONTAL CONTROL
NETWORK (HYBRID)

5.2. ADJUSTMENT OF VERTICAL CONTROL
NETWORK

5.3. ADJUSTMENT OF CLOSED TRAVERSE
5. 4, CALCULATION OF AREA

47
53
59
59
61
63
63
63
64
65
65
67
69
69
69

93

106
106
107
130

130

135

138

141



CONTENTS

3.5. ADJUSTMENT OF TRAVERSE NETWORKS

;- 3,:6. CONTOUR MAP
1. 552.TWO- DIMENSIONAL COORDINATE

TRANSFORMATION
518" NORMAL MERCATOR PROJECTION (DIRECT)

519 TM and UTM PROJECTION (DIRECT)
510, NORMAL STEREOGRAPHIC PROJECTION

5. 11. LAMBERT CONPORMA CONICAL
+ PROJEGTION (DIRECT)

,.5 l2 GEODETIC COMPUTATIONS

CHAPTER (6)
REFERENCES
APPENDIX A
APPENDIX B

5. 12. 1. Conversnon From Terrestrial to Local Geodetic System
5.12. 2. Ellipsoidal Computations.
5.12.3. Combining GPS and Terrestrial Data ( Bursa)

CONCLUSIONS AND RECOMMENDATIONS

ADDITIONAL EXAMPLES |
‘_'ADDITIONAL PACKAGE DETAILS
ARABIC SUMMARY '

KR i

vi

Page

142

146

149

152

154
157

159

162
162
163
166
168
172
175

198



Fig. (2.
Fig. (2.
Fig, (2.
Fig ( 2.
Fig. (2.
Fig (2.
Fip ( 2.
Fig. ( 2.
Fig (2.
Fig. (2.
Fig. (2.
Fig. (2.
Fig. { 2.
Fig (2.
Fip. ( 2.
Fig. (2.
Fip. (2,
Fip. ( 2.
Fig. { 2.
Fig, ( 2.
Fig. (2.
Fip. (2.
Fip. (2.
Fig. (3.
Fig. (3.
Fip (3.7
Fig. (3.
Fip, (3.
Fig. (3.
Fig. (3.
Fig (3.
Fig. (3.
Fig. (3.
Fig. (3.
Fig. (3.
Fip. (3.
Fig, (3.
Fig. ( 3.

)]
2)
3
4)
5)
6)
7
4)
%)
10)
mn
12)
13}
IH
15)
16)
17)
18)
19
20
1)
22)
23}
}]
2

4
5

n
8
9
[[13]
1y
12)
13)
14}
15)

List of Figures

Distance Between Two Paints T T
Harizontal Angles L FERT
Absolute Ellipse R
Relative Ellipse I T
Side of Traverse : R
Condition of Side ) Ve e
Lagrange Interpolation .
Second Degree Inlerpolation . St L
Third Degree Surfacc Interpolation A .
The First Six Data Paints ’
Three Overlapping Cubic Fitsof X and Y
Two-Dimensional Coordinate Transformation
The Rotntion Angle
Normal Stercographic Projection
The Ellipsoid of Revolution
The L:ocaql Geodelic :
Reduced Observations in The Local Geodelic Coordinate System
Inverse Sotution on The Ellipsoid
Angular Reduction Resuliing From Height of Target '
Normal Scctions on The Ellipsoid
Reduction of Spatial Distance (0 The Geodetic
Mapping Elemenis
Combining GPS and Tcrrcsma! Dan

Main Configuration of Survey| S
Configuration Screen of Choosing The First Group oI'.Progmms
Configuration Screen of Choosing The Sccond Group of Progrms
Coafiguration Screen 'o'f Choosing The Entening of Input Dara ¢
Configuration Screen of Used Edit Text and String Grid -+ |+
Configuration Sercen of Mathematical Results” © "
Configuration Screen of Linking * ’
Dimensions of Drawing Sheet '
Place ofA\es ' Lo
Scalc of Drl\\mg ‘ o
Conﬂgumnon Screen of Dr'lmng Ncl or, Projccnon .o
Line and Fill Attributes Cna
Specifications of Net
Statistic Modifiers
Dimensions of Spheroid

vii

19

24

47

(R}
6

64

635

65

66
66
66

66

67
67
6K
Of

n



