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MOTIVATION




BACKGROUND

Tectonic of Anatolian Peninsula Seismic Activities in between 1900-2011 Mag>5.0
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PREPARATORY WORKS

e 887 Points located in 106 Groups Distribution to Project Area

| TOTAL NUMBER OF JGCPS > 887

ZONE EDGE

JGCPs IN PHASE M3
TOTAL GROUP :106




TURKISH NATIONAL HORIZONTAL CONTROL NETWORK
FIRST AND SECOND ORDER POINTS IN M5 PROJECT AREA

= _ o

/A FIRST(I) ORDER 3 GCP

‘Z;“ £ SECOND(Il) ORDER 9 GCP
o / 5012
| A TOTAL : 12 GCPs PHYSICALLY
[ R e N ALIVE (GENERAL COMMAND
OF MAPPING: GCM POINTS)

ol
-
TURKISH NATIONAL HORIZONTAL CONTROL NETWORK
POINTS DISTRIBUTION TO M5 PROJECT AREA




CONSTRAINTS




INPUT: i=106 GROUP,
TOTAL 887 GCP

[
DEDUCTIVE(DeS)

INDUCTIVE(InS)

v
DIRECT SOLUTION
with Spline Func. (DS)

(M3+GCM:46) €HST=>
(TKGM GR); ....i=1,n
n=106, final set of Compatible
JGCPs: 473

(M3+GCM)+JGCP
(TKGM GR); ....i=1,n
n=887, FINAL SET OF

COMP. JGCPs: 887,

(M3+GCM)+JGCP
(TKGM GRY); ....i=1,n
n=887, FINAL SET OF

COMP JGCPs: 887,

HST WITH 473 JGCPs
ALTERNATIVE
COMBINATIONS

mO0<10cm
Alternative
solutions(j)
A 4

IF Ay:Ax>0,15,
m0<10cm

[
NO CONSTRAINTS

/ Inductive /
solution
\ 4

/ Direct /
Solution

'

UNIFIED
(DeS+InS)

¥

HELMERT SIMILARITY T (1)

Geodetic External
Quality Contr.

Unified Deductive

'

Geodetic EQC(M3)

Internal/External Quality Contr. ﬁ

(M5) 0,-1,A,B,C models’

Cartographic j

EQC(M3)

DIRECT SOLUTION (2)




(M3+HGK) €HST=>
(TKGM GR); .... i=1,n
TOTAL JGCPs: 473

HST WITH 473 JGCPs

0,10m<m, < 1,00 m

my< 0,10 m

Till Ay:Ax<0,15m

M3+HGK VE TKGM GRUPLARI iKiLi COZUMLERI SONUCU UYUSUMLU BULUNAN NOKTALAR iLE OLUSTURULAN DGNUSOM ORTAK NOKTA KUMELERI
VE DONOSUMLERIN GZETLERI

Mokta Sayisi Daniisiim Parametreleri penzeleme istatistikleri | MAKSIMUM | MINIMUM

o Uyusu = (c)Danidk | Cy (Ay) | Cx (4x) (Ll | (Lx) | (4y) | (L)

Aciklamalar Cozim Mo Eleme Ortak 50z kullan | Olgek (erad) (m) (m) mo(m) | mp(m) wm | | |
M3 M3 Ay:foe=> 0,5 34 0 34 6,506 | 000010 | 39531 | 156,137 | 0,057 0,080 045 016 -0,23( -0,22
ikili Coziimler |M3+HGK+TKGM M5 | ESLENIK 487 14 | 473 | 15826 (-0,00026 | 47,756 | 114365 | 1,481 2,095 271 166 -5500 -291
Grup Bazl On Eleme 1 Aytoe=>= 2m 473 B0 384 | 15826 |-0,00026 | 47,756 | 114365 | 1,481 2,095 2,71 166] -550] -291
Eleme On Eleme 2 Ayfo=>= 2m 384 19 365 | 4,134 | 0,00000 | 33,982 | 167,447 | 0,201 0,284 115 128] -193( -147
0n Eleme 3 Ay toe=>0,3m 365 52 313 | 4,068 |-000001| 34092 | 167,737 | 0,181 0,256 067 057] 046 061
o On Eleme 4 Ay toe=20,25m| 313 8 305 | 5886 | O,0DDDD | 34066 | 168547 | 0,174 0,245 050 057] -044| 061
= On Eleme 5 Ay:h=>0,25m| 305 4 301 3,85 |-000001| 34268 | 1686BE | 0,174 0,241 0,27| 056] -043| 062
% 0n Eleme & Ay to=20,15m| 301 29 272 | 5,798 |-0,00002| 35283 | 168,839 | 0,164 0,232 0,24| 055] -041| 0,63
o] On Eleme 7 Aytoe=>0,3m 272 31 241 | 4,072 |-0,00004 | 36654 | 167481 | 0,129 0,185 0,25 029] 034 034
g On Eleme 8 Ayhw=>0,15m| 241 95 146 | 5,891 |-0,00003| 36,229 | 168,297 | 0,090 0,128 0,22 023] -032| -0,19
E On Eleme 9 Ayhw=>0,15m| 146 14 132 | 5,872 |-0,00002| 35,139 | 168465 0,081 0,115 0,21 022 -0,23| -0,19
=} On Eleme 10 Ayh=>015m| 132 12 124 | 5934 |-0,00002 | 35,267 | 168,172 | 0,076 0,107 0,13 017] -0,15| -0,15
= On Eleme 11 Ayh=>015m | 124 3 121 | 3961 |-000002| 35246 | 168,060 | 0,074 0,105 0,13] 0,15 -0,15| -0,14
On Eleme 12 AyAx=>015m| 121 19 102 | 4,103 | -0,00002 | 34,855 | 167,462 | 0,065 0,092 0,13| 0,13] -0,10| -0,11
ORTALAMA(eslenik+0n elemel) | 480 52 | 429 | 15,826 | -0,00026| 47,756 | 114365 | 1481 2085 | 271 | 166 | -550(-291
ORTALAMA[On Eleme 2-7) 323 24 300 | 5968 |-13E-05| 34,724 |158,1231] 0,171 0,240 | 051 | 064 | 067 |-071

ORTALAMA[On Eleme B-12) 153 29 125 | 53952 | -21E-05| 355347 | 168,091 | 0,077 0,109 | 0,16 | 0,18 | -0,15 [ -0,16

ORTALAMA (TUmi) 264 28 | 237 | 5838 | -43E-05] 37,152 |159,5757| 0,316 0447 | 070 | 0,59 | -1,16 | -0,79




INDUCTIVE APPROACH: HSTs WITHOUT ANY CONSTRAINT

CM CM CM CM
: Rot {A(G
: dlalsol f LR OLd o TR ¢ || TR | s |27]30 SLN | ELMN [ 1€ | I Cx(Ax) | Cylay) | Sl m, | my
d ’ a| N | dluv | * o L IV Pt | Ct afgrad) | (ppm) | (m) | (m)
1 - 1] 19 9 8] 57 6 |5 55 6 45
N EAREEN e E] e G S stnd | ayae2om | 619 |316] %83 | aae |000020] 1987 | 13 | 288
: T ERELA R T 5 sin2 | dyaxe03m | 400 [3+158] 1579 [ 2981 [0.000044| 635 | o4 [ o061
¢ B 5| 22 4 22 22 2 |6 60 8 48 ;
2 - o = - = e = = sitn3 | Ay:Ax20,15m | 239 | 107 | 166,83 | 3230 10.000020] 4302 | 0,08 @ 011
8 12 7| 26 5 24| 2 8 38| 62 - 50 Sitnd | py:A015m | 132 | 8 | 16786 | 3211 (0000024 4074 | 008 | 0.12
9 7 8| 27 7 25| 25 5 39 | 63 7_[13 -
10 6 9| 22 25 26 | 46 4 40| 62 5 51 sitn5 | Ay:Ax20,05m | 124 | 2 | 168,10 | 3227 (0,000022| 4,014 | 0,07 010
11 4 10| 29 7 27| 47 10 41| 65 8 |14
12 5 11] 30 6 28| 48 13 42 | 66 6 |15
13 5 12| 31 7 29 | 29 Bl 7 67 5 |16 Solution No Solution No Solution No Solution No Solution No
14 20 15[ 32 9 30| s0 5 |8 68 10 |17 TVVI-1 VVI-2 VVI-3 VVI-4 TV VIS
15 6 14| 33 5 31] 51 o] 9 69 5 |18 Nop | Inc Nop | Inc Nop | Inc Nop | Imc_ 1 Nop | Inc
16 7 15| 34 10 32| 52 11 |10 70 9 52| [ ons 619 19 200 161 239 107 132 3 124 P
17 4 16] 35 7 |3 53 2 3 7 6 53
18 9 17| 36 5 |4 54 11 44 _ = 3 i . - _ a2 u & E
Sum 142 | 1 |17] Top 186 | 3 | 115]Top 163 | 6 | 12 |Top 22 e gy L HSk 112 2 $ 3 2 3 2 2 2 9
GRTOTAL 71 573 18 | 53

GROUP: 71 (CM:27>18 Grp., CM:3053 Grp.)
JGCPs : 573 ; (+46=M3+HGK)=> 619



UNIFIED DEDUCTIVE SOLUTION OF 102 ONEL 11-12 AND 107 ONEL I1I-7 : 102U107 :
RESULT IS A 143 JGCPs SET.

143 JGCPs DISTRIBUTION (TGBC 143 VII-1) [
FOR 11 POINTS Ay:Ax>0,15m F'Y

132 JGCPs DISTRIBUTION(TGBC 132 VII-2)
FOR ALL POINTS Ay:Ax<0,15m

STATISTICS FOR 143 AND 132 JGCPs HSTs.

. e . Deng. FARKLAR
Nokta Sayisi Doniisiim parametreleri . : e
Istatistik. | MAKSIMUM MININIMUNM
- Uyu. | A ppm |Doniiklik [ cy (Ay) |cx (Ax)] mo | mp
dziim No Eleme Ortak = Ayim) Ax{m)|Ay{m)Ax{m
£ suz [(Olgek)|(@) (grad)| (m) | (m) | (m) | (m) [WOPX(MIAY(m)AX(m)

TG BC 143 VII-1 = 143 11 4,029) -0,000042| 36,738| 167,60| 0,081 0,115 0,24 | 0,21 | -0,23 [ -0,19
TG BZ 132 VIIl-2 Ay:hx=0,15 m 132 0O 4,073( -0,000041( 36,631 167.41(0,073 0,104| 0,14 |ﬂ',13 -0,12 | -0,13




TG 331 ONEL 11l-1 U TV 400 ONEL VI-2 = (TG U TV) BC 469

TV 400 COZUM VI-2 ve TG 331 ONEL lll-1 KUMELERI BIRLESiMi DATUM

iSLEM DONUSUMLERI OZET
Nokta Sayis Didniisiim parametreleri Dengeleme 5 FAIRKL&R. 5
Istatistikleri | MAKSIMUM [ MININIMUM
1+A P
Caiziim No Eleme Ortak Uy Kul.| ppm Dokl {;:l ex {Ax} ma{m) | mp{m) | dy[m] [Ax[m] | Apfm] |Axfm]
sar | 7| BP0 | deltgraa) | (| m
400+33 fark_gnel_1 Uyusumsuz 469 | 3 | 466| 5963 | 0,0000250 |231,238(169,575) 0,407 | 0575 0,70 ( 1,33 | -6,44 | -1,55
400+331fark_gncl_2 Uyusumsuz 466 | 5 |461| 4,805 [0,0000500 [22,858(1684 414) 0270 [0.382 | 083 [ 0,68 | 099 |-1,37
400+331fark_gnel_3 Uyusumsuz 461 | 3 |458| 4767 |0,0000370 |20,276(164,920] 0,254 | 0,380 | 0,54 | 0,66 | 0,98 | 0,98
400+33 fark_gncl_4 Uyusumsuz 458 | 2 | 456| 4848 | 0,0000310 |21,388(185421] 0,247 | 0,349 | 0,85 | 0,64 | 0,97 | 095
400+331fark_gncl 5 Uyusumsuz 456 | 4 |452| 4832 | 0,0000280 (31,681(165451] 0,242 | 0,343 | 0,35 | 0,63 | 0,97 | 0,96
400+33 1fark_gncl_& Uyusumsuz 452 | 2 | 450| 4489 | 0,0000220 |32,025(166,053) 0,233 | 0,330 | 0,76 | 0,62 | 0,85 | 0,97
400+331fark_gncl_7 Uyusumsuz 450 | 1 |449| 4454 [ 0,0000180 [32,341(166,180] 0,229 | 0,324 | 0,74 | 0,61 | -0,85 | 0,89
400+331fark_gncl_8 Uyusumsuz 449 | 4 |445| 4412 [ 0,0000150 (32,517(166,244] 0,227 | 0,320 | 0,75 | 0,61 | 0,84 | 0,590
400+33 1fark_gncl 9 Uyusumsuz 445 | 2 | 443 | 4,269 | 0,0000050 | 23,308 (186,505) 0,218 | 0,308 | 0,76 ( 0,59 | 0,82 | 0,92
400+332fark_gncl_10 |4y A% 290em,Grup| 443 | 56 | 387] 4221 [0.0000010 [23,818]187,043] 0,213 [0.2302] 0,77 [ 0,58 | 0,32 [ 0,73
400+331fark_gncl_11 |y :Ax 240cm,Grup| 387 | 65 | 322 | 4,222 |0,0000360 | 36,121 (188,372 0,176 [ 0,249 | 0,59 | 0,50 | 0,46 (0,57
400:331fark zncl 12| Ap:Ax2 20em | 322 | 115 | 207 | 4292 [-0,0000280 [26,220( 166,495 0,197 | 0,31 | 0,20 0,26 | 029
400:331fark zncl 13| Ay:axz 20cm | 207 | 67 | 120] 4028 |-0,0000220(26,075( 167 436 0,140 021 0,13 0,17 | 0,20
o5 400+331fark_gncl_14| dy:Ax215cm 140 | 2 |138| 4084 |-0,0000220|35409) 187,585 0,104 0131013 -
' 400:331fark gncl 15| Ap:Ax235cm | 138 | 9 | 129] 4042 |-0.0000220{235,208( 167 888 0,103 013|013 014
400:331fark gncl 16| Ay:ax215em | 129 & | 125 4122 |-0.0000230(25,386( 167 223 0,087 0,12 | 0,10 [ 0,13
400+331fark_gncl 17| Ay:Ax2 15cm 135 O | 125| 4144 |-0,0000220 [35,287| 167,237 0,024 0,13] 010013




SELECTED HELMERT SIMILARITY TRANSFORMATIONSs

SATISFYING THE REGULATION IMPOSED CONSTRAINTS

[o]e

TRANSFORMATION PARAMETERS

ADJ. STATISTCS

2D HSTs _ 5 cy [Ay) | ox [Ax) A ppm ROTATION mo mp

(m) (m) SCALE (o) (grad) | (m) (m)
EKE.25 102 ONEL 11-12>0,15 | 1,000004103072 [ —2.39817431856064E-07 | 34,855 | 167,462 | 4.103 ppm (1:243719)| -0,000015 | 0,065 | 0,092
EK6.34 114 ONEL 111-6>0,15 | 1,000004073625 [—1.19048737803999E-06| 39,065 | 167,184 | 4.074 ppm (1:245481) | -0,000076 | 0,100 | 0,141
EK6.35 107 ONEL 111-7=0,15 | 1,000004032353 [ —1.13143261648139E-06| 38,830 | 167,384 | 4.032 ppm (1:247933) | -0,000072 | 0,079 | 0,111
EKE.42 136 ONEL IV-6>15C\ | 1,000004024194 | —5.16007741719758E-07| 36,112 | 167,600 | 4.024 ppm (1:248406) | -0,000033 | 0,077 | 0,109
EKG.64 TV132 VI-4>0.15m | 1,000004074489 | -0,000000379536415560 | 32,111 | 167,852 | 4.074 ppm (1:245429) | 0,000024 | 0075 | 0,106
EKG.65 TV124 VI-5>0.15m | 1,000004014207 | -0,000000349515641749 | 32,275 | 168,100 | 4.014 ppm (1:249115) | 0,000022 | 0069 | 0,007
EKG.66TGBC VII-1 143 1,000004028843 | -6.57464520521047E-07 | 36,738 | 167,598 | 4.029 ppm (1:248210) | -0,000042 | 0081 | 0,115
EKG6.67TGBC VII-2 132 1,000004073175 | —6.37117179743849E-07 | 36,631 | 167,412 | 4.073 ppm (1:245508) | -0,000041 | 0073 | 0,104
EKG.69 TGBC 140 VIII-1 1,000004012005 | -5 09409810501002E-07 | 36,083 | 167,744 | 4012 ppm (1:249251) | -0,000032 | 0082 | 0,117
EK-6.71 TGBC 127 VIII-3 | 1,000004004254 | -5.23520330090384E-07 | 36,150 | 167,771 | 4.004 ppm (1:249734) | -0,000033 | 0,077 [ 0,109
EKE.75 TGBC 93 VIII-7 1,000004116881 | —3.01798707420228E-07 | 35138 | 167,375 | 4.117 ppm (1:242902) | -0,00001% | 0059 | 0,083
EK-6.77 TGBC 2005.0 140 I%-1 | 1,000004158667 | —6.68304777802978E-07 | 36,466 | 166,925 | 4.159 ppm (1:240461) | -0,000043 | 0,104 | 0,147
EK-6.80 TGBC 2005.0 93 1%-13 | 1,000004258497 | —2.5924527133404E-07 | 34,629 | 166,659 | 4.258 ppm (1:234824) | -0,000017 | 0,057 | 0,080
EK-6.104 TV+TG BC140 X-14 | 1,000004063769 | —3.62475800535616E-07 | 35,409 | 167,580 | 4.064 ppm (1:246076) | -0,000023 | 0,074 | 0,104
EK-6.107 TV+TGBC125 ¥-17 | 1,000004143982 | —3.40858863204587E-07 | 35287 | 167,237 | 4.144 ppm (1:241313) | -0,000022 | 0,067 | 0,004
EK-6.114 TV+TG 140 XI-6 | 1,000004077059 | —4.19891266647572E-07 | 35,662 | 167,493 | 4.077 ppm (1:245274) | -0,000027 | 0,076 | 0,107
EK-6.118 TV=TG 142 X11-3 | 1,000004004438 | 4 47044115224035E-07 | 35,810 | 167,801 | 4.004 ppm (1:245722) | —0.000028 | 0,077 | 0,109
EK-6.120 TV+TG BC 147 XIlI-1 | 1,000003978227 |--5.81480170896947E-07 | 36,418 | 167,855 | 3.978 ppm (1:251368) | -0,000037 | 0083 | 0,117
EK-6.122 TV+TG 139 X11I-3 | 1,000003999268 |--5.59127692436633E-07 | 36,311 | 167,770 | 3.999 ppm [1-250045) | -0,000036 | 0,076 | 0,108
EK-5.124 TV+TG 146 X111 1,000003969571 | —7.3609270510578E-07 | 37,106 | 167,840 | 3.970 ppm (1:251916) | -0,000047 | 0,106 | 0,150

¥




EXPERIMENTAL RE-DESIGN OF JGCPs SET TO PROVIDE
THE BEST POSSIBLE COVERAGE FOR THE PROJECT AREA

WITH 146 JGCPs

* MINIMUM GAPs

* -0,38m<Ay<0,30m; -0,31m<Ax<0,34m
* my=10,106m

FINAL UNIQUE TRANSFORMATION

DOM 30, EX-7-124 TV4TORG 146
® = KULLANILAN NOKTA DAGILIMI

Differences
PT NU. TRANS. PARAMETERS STATISTICS.

Maximum Minimum

I‘-.ppm ROTATAT | gy '[ﬂ-ﬂ CX {ﬂx}
sc. | (a)(grad)| (m) (m) mo (m) |mp (m)| Ay{m) | Ax{m] | Ay(m) | Ax(m)

SOLUTION No: ELIMINTN JGCP REJT

TVATG BC 146 XIII-1 |Ay:Ax>?m | 146 8 3,97 |-0,000047| 37,106 | 167,84 | 0,106 | 015 | 030 | 034 | -0,38 | -0,31




EXTERNAL QUALITY CONTROLS FOR HSTs

_lac

TRANSFORMATION PARAMETERS

ADJ. STATISTCS

2D HSTs _ 5 cy [Ay) | ox [Ax) A ppm ROTATION mo mp

(m) (m) SCALE (o) (grad) | (m) (m)
EKE.25 102 ONEL 11-12>0,15 | 1,000004103072 [ —2.39817431856064E-07 | 34,855 | 167,462 | 4.103 ppm (1:243719)| -0,000015 | 0,065 | 0,092
EK6.34 114 ONEL 111-6>0,15 | 1,000004073625 [—1.19048737803999E-06| 39,065 | 167,184 | 4.074 ppm (1:245481) | -0,000076 | 0,100 | 0,141
EK6.35 107 ONEL 111-7=0,15 | 1,000004032353 [ —1.13143261648139E-06| 38,830 | 167,384 | 4.032 ppm (1:247933) | -0,000072 | 0,079 | 0,111
EKE.42 136 ONEL IV-6>15C\ | 1,000004024194 | —5.16007741719758E-07| 36,112 | 167,600 | 4.024 ppm (1:248406) | -0,000033 | 0,077 | 0,109
EKG.64 TV132 VI-4>0.15m | 1,000004074489 | -0,000000379536415560 | 32,111 | 167,852 | 4.074 ppm (1:245429) | 0,000024 | 0075 | 0,106
EKG.65 TV124 VI-5>0.15m | 1,000004014207 | -0,000000349515641749 | 32,275 | 168,100 | 4.014 ppm (1:249115) | 0,000022 | 0069 | 0,007
EKG.66TGBC VII-1 143 1,000004028843 | -6.57464520521047E-07 | 36,738 | 167,598 | 4.029 ppm (1:248210) | -0,000042 | 0081 | 0,115
EKG6.67TGBC VII-2 132 1,000004073175 | —6.37117179743849E-07 | 36,631 | 167,412 | 4.073 ppm (1:245508) | -0,000041 | 0073 | 0,104
EKG.69 TGBC 140 VIII-1 1,000004012005 | -5 09409810501002E-07 | 36,083 | 167,744 | 4012 ppm (1:249251) | -0,000032 | 0082 | 0,117
EK-6.71 TGBC 127 VIII-3 | 1,000004004254 | -5.23520330090384E-07 | 36,150 | 167,771 | 4.004 ppm (1:249734) | -0,000033 | 0,077 [ 0,109
EKE.75 TGBC 93 VIII-7 1,000004116881 | —3.01798707420228E-07 | 35138 | 167,375 | 4.117 ppm (1:242902) | -0,00001% | 0059 | 0,083
EK-6.77 TGBC 2005.0 140 I%-1 | 1,000004158667 | —6.68304777802978E-07 | 36,466 | 166,925 | 4.159 ppm (1:240461) | -0,000043 | 0,104 | 0,147
EK-6.80 TGBC 2005.0 93 1%-13 | 1,000004258497 | —2.5924527133404E-07 | 34,629 | 166,659 | 4.258 ppm (1:234824) | -0,000017 | 0,057 | 0,080
EK-6.104 TV+TG BC140 X-14 | 1,000004063769 | —3.62475800535616E-07 | 35,409 | 167,580 | 4.064 ppm (1:246076) | -0,000023 | 0,074 | 0,104
EK-6.107 TV+TGBC125 ¥-17 | 1,000004143982 | —3.40858863204587E-07 | 35287 | 167,237 | 4.144 ppm (1:241313) | -0,000022 | 0,067 | 0,004
EK-6.114 TV+TG 140 XI-6 | 1,000004077059 | —4.19891266647572E-07 | 35,662 | 167,493 | 4.077 ppm (1:245274) | -0,000027 | 0,076 | 0,107
EK-6.118 TV=TG 142 X11-3 | 1,000004004438 | 4 47044115224035E-07 | 35,810 | 167,801 | 4.004 ppm (1:245722) | —0.000028 | 0,077 | 0,109
EK-6.120 TV+TG BC 147 XIlI-1 | 1,000003978227 |--5.81480170896947E-07 | 36,418 | 167,855 | 3.978 ppm (1:251368) | -0,000037 | 0083 | 0,117
EK-6.122 TV+TG 139 X11I-3 | 1,000003999268 |--5.59127692436633E-07 | 36,311 | 167,770 | 3.999 ppm [1-250045) | -0,000036 | 0,076 | 0,108
EK-5.124 TV+TG 146 X111 1,000003969571 | —7.3609270510578E-07 | 37,106 | 167,840 | 3.970 ppm (1:251916) | -0,000047 | 0,106 | 0,150




PHASE 2 EQC : EQC JGCPs SET CLASSIFICATION

‘0’ CODED EQC : ALL EQC JGCPs SET, FORMED WITH UN-USED POINTS IN
THE RELATED TRANSFORMATION,

‘1" CODED EQC: SET FORMED THE IN ‘0’
CODED EQC PROCESS,

‘A" CODED EQC : SET FORMED AFTER EXCLUSION OF ‘-1" CODED POINTS FROM
‘0’ CODED SET,

‘B” CODED EQC :
‘C’ CODED EQC : SET FORMED WITH THE POINTS FALLING IN




—l

POINT AND GROUP BASED DIFFERENCE CLASSIFICATION USED FOR EQC

CLASS INTER NOP NOG GROUP ID
A AXD 15 - 2 1,2,3,5,10,14,27,30,33,38,40,43 44 47 48,49 55,57,58,61,62 65,67,68,71,82 83,85 86,
T 27,80,90,93,94,95,101,105,106,107
5 15 AV-AY<D 25 11e » 1,3,5,10,13,14,27,30,33,40,41,47 48,49 50,51,52,53,55,57,58,61,62,65,67,68,69,70,71
: s 77,82,83,85,86,87,89,90,93,101,106,107
0 25 <AY-AX<D 50 1a3 ot 1,2,3,4,513,14,25 27 30,33,38,40,41 43 44 45 45 47 48 49 50,51 52,53,55,57,63,65,6
7,68,69,70,71,77, 82,83 86,87,88,90,93,95,97,99,100,101,102,105,106,108
0 SO<AY-AX<D 85 - - 4,10,25,28, 46,47 52,63,65,68,72,73,77,78,81,88,90,91,94,96 97,
98,99 100,102,104,108,110,112
0,85<AY:AX<1,00 26 18 24,28 50,66,73,78,79,81,04, 96,97, 98,104,109,110,111,112,116
. 25 6,7,89,11,12,15,16,18,19,21,22 23,26 31,34,39,42 56,64,74,
AY-AX=1,0 76,84,92,103,113,114,118,119
103 18 34,25,28,46,59,66,72,78,79,81,91,94,97,109,110,111,112,116
TOTAL 387
AY:AX1,0 103 2o 6,7,8,9,11,12,15,16,18,19,21,22,23,26,31,34,39,42,56,64,74,76,84,92,103,113,114,
118,119
932 17 24,25,28,46,59,66,72,79,81,91,94,97,109,110,111,112,116
TOTAL 287




JGCPS:747
maksimum| 7,258 | 2,732 | 7258 | 2732 | 7,397
minimum | 2,011 | -1,574 | 0,016 | 0025 | 1074
MEAN 2403 | 1259 | 3,149 | 1,330 | 3654
GRPs:106 | _ Differences
AY AX
maksimum| 7116 | 2609 | 7116 | 2609 | 7177
minimum | -1,652 | -1,247 | 0,063 | 0077 | 107
MEAN 2249 | 1193 | 2975 | 1261 | 347

PHASE 2 ‘0’ CODED :
POINT AND GROUP

BASED EQC STATISTICS
FOR 146 JGCPs HST

i

S

PHASE 2 ‘0’ CODED:
POINT AND GROUP
BASED EQC STATISTICS

FOR 140 JGCPs HST

JGCPS:741
MAKSIMUM 7,251 2,739 7,251 2,739 7,406
MINIMUM -2,025 1,238 0,025 0,016 1,045

MEAN

2,521

GRPs:106

MAKSIMUM 7,107 2,621 7,107 2,621 7,174

MINIMUM -1,6062 1,220 0,001 0,082 1,105
MEAN 2,308 1,191 3,024 1,262 3,210




POSITION DIFFERENCE VECTORS FOR NEVER AND PARTLY USED GROUP’S
WEIGTH CENTERS OF Ay:Ax: AS>1.0m =» RESPECTIVELY OF 140 & 146
PHASE 2 ‘-1 CODED’ EQC

&102 JGCP HSTs :
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WHOLLY DISQUALIFIED GROUPS (Ay:Ax>1,00)

PARTLY USED GROUPS FOR EQC (14)

M3 PROJECT BORDER

Vs

M5 PROJECT BORDER

TOTALLY DISQUALIFIED GROUPS (Ay:Ax>1,00)
PARTLY USED GROUPS FOR EQC (14)

TOTAL POSITION DIFFERENCE VECTOR

SCALE = 1Im




IMPORTANT EARTHQUAKE IN AND AROUND PROJECT AREA HAVING

MAGNITUDE BIGGER THAN 6.0 AFTER 1950 (MTA,Ayhan etal, 2001)

DISTANCE TO DISTANCE TO
EPICENTER DATE Mag.| pR). ARE.(km) ) EPICENTER DATE  |Mag.| op) ARE.(km)
YEMICE-GOMEN | 12.03.1953 | 7.4 120 AKY AZ 30071967 6.0 144
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SIMPLE EVALUATION OF DIFFERENCES(RESIDUALS)

* Anatolian Plate westward average velocity 2.5 cm./year

* Time elapsed since Turkish Horizontal network adjustment
(2015-1954= 61 Years)

* Average survey duration of Turkish National Horizontal
Control Network (1953-1937=18 Year)

* Average Estimated duration elapsed since the mid of
observation period (61+9=70)

* Assumption: no change in Anatolian Plate velocity field
(70*2.5 cm= 175.0 cm Total Difference in 70 years)

* So a difference of 1.750m in any datum can be accepted an
average displacement except co-siesmic effects and chances
in the velocity field.
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| ‘~copep EQC WITH 468 GCPs FOR HST 140 JGcPs |

‘v copepeqc | DIFFERENCES

WITH 468 JGCPs AY AX - - ’

MAKSINMIUM 0,867 0,993 0,974 0,994 1,299 W :
MITNINMUM -0,974 -0, 480 0,001 0,001 0,031 \“ § N

 mean | _nazs n oan n 289 n oo nAAM

‘A’CODED EQC WITH 511 GCPs FOR HST 102
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® ED50 KNOWN POSITIONS
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LA BLEL I B A e R e A u-l- m -3
Maksimum| 0,362 0,978 0,950 0,978 1,322
MiniMum | -0,950 | -0,336 0,033 0,047 0,085
~ MeaN | -0,184 0,260 0,297 0,342 0,476
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EK6.132 B TGBG VII-1 143 DENET

‘B’CODED EQC WITH 124 GCPs FOR HST 140

‘B’ CODED EQC DIFFERENCES g;—-} e
~ -
WITH 124 JGCPs AY AX V 1

- o 'F_ \ ¢
MAKSIMUM 0,394 0,728 0,618 0,728 0,761 ]"‘I. L / — i ll
MININMUM -0,618 -0,316 0,001 0,016 0,031 \ > ‘ 2 | 4 J
_ N\ —_—— o~ . FiY
MEAD ’S . yi‘rl —
. |B ‘B’CODED EQC WITH 94 GCPs FOR HST 102 = = R o [SEEEC
\ T I I - —‘\ EK6.133 BTGBC\;“‘.ZUZDFENFT
‘B’ CODED r_ ‘ ’5 _[ l ’ g ' [ . \,' {{
WITH 23 ¢ TSN | A : [ y[
— - N - il
- N {
MAKSIN /.' ED— D] NP I
— 2 e | || epsoknown posiTions [ K 23
| MINIM 7 % N “1+ ED50 TRANSFORMED POS. 1 e T RS
MEAN . 1= - SCALE : &= 030cm “— DIFFERENCE VECTORS N O ———
i ‘ v b ~— M5 PROJECT AREA —b =
- V. —— M3 PROJECT AREA P e
. = Y v i ——
WITH 111 — —— I

R
AT T g

— kK ’ : T
= . 14 Ill
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‘B’ CODED EQC DIFFERENCES | EK 6.134 B TGBC 140 VIII-1 DENET
WITH 21 GR WC — AN eI ] ;
MAKSIMUM | 0,328 0,321 0,452 0,342 0,474 : n]'\é\ T ;;{:;{q[—ﬁ [ L .?li;]
- - \\ ° N - " o ¢ - : 'f
MINIMUM -0,452 -0,230 0,008 0,010 0,085 e l'[ i N q"l; » "J‘ 2
MEAN -0,062 0,060 0,174 0,184 0,280 ||| » Eosoknown posiTioNs I R SS {

e M3 PROJECT AREA

l = il & 4?
# EDS0 TRANSFORMED POS. B v F
[ mo [ o155 | o160 | 0097 | o074 | o059 | e o TN
SCALE &= 030 || — M5 PROJECT AREA ~ [




' CODED EQC ‘B’CODED EQC WITH 232 GCPs FOR HST 140 '
WITH 238 JGCPs
MAKsiMum| 0,430 0,728 0,618 0,728 0,761 / - e
mMinimum | -o0,618 | -0,480 0,001 0,005 0,031 e A AT / RN
~ mean | _nnes n_nna n 1029 n127 n 2932 " 3 BT 3 B il ¢ e v
x d ’_E;I ": ! ‘ "I : - Olgek “;‘i:l;li":!'l‘bcs||
A Y e .1_‘“ 5 — =
v - ) & .133 C TGBC VII-12 132 DENET
s - \ ~ [EK6.a3 ;m 1 13 ‘ N ‘]
_er - j | //\: b )
t
o« o l\\\ hy / £l l[‘[;
§ \,\ ® ED50 KNOWN POSITIONS ]
e SCALE . (w]"™ ED50 TRANSFORMED POS.
° ' o “- DIFFERENCE VECTORS
= o == M5 PROJECT AREA
- " ~—— M3 PROJECT AREA
= S g v Ay gt -
s s ] —d o " ' o = : ' 1l EK 6.133 C TGBC VII-12 132 DENET
' — ‘B’CODED EQC WITH232 GCPs FOR HST 146 : e
T et -
1 s S
- ’ L X e i W /A N ? = ‘ii("":t‘
" “~ r{ /\__..“: [L l‘,Aj k - = ] v
- . ’ T‘:Q I - g '—.C 47 n v
® EDS50 KNOWN POSITIONS l_ ¢
* ED50 TRANSFORMED POS. U - sl 4 s
«“—— DIFFERENCE VECTORS ’ (/ N - A
== M5 PROJECT AREA - — ”
SCALE « ().30 cm —— M3 PROJECT AREA o=l 1“‘I LN
e S 1
MAKSIMUM 0,427 0,499 0,452 0,499 0,601 y '\\ﬂ -
E— - |® ED50 KNOWN POSITIONS
PATM I LA -0,452 -0.336 0,023 0,039 0,059 . @ ED50 TRANSFORMED POS.
“— DIFFERENCE VECTORS
0,023 | o021 | o018 | o173 | 0,273 ‘ / & [ DIEFERENCE VECIC
7 SCALE &= 010 ] == M3 PROJECT AREA
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SOME RESULTS OF POINT BASED EQC FOR HST

Q {a) {8) {C}
ar_| ax ay | ax ay | ax ar | ax
EX-6.126 |wacaeum| 7,229 2,737 0,872 | o999 087t | o9 0,87: | o720
0ABC | mivsaom | 6770 | -1,50a | 0975 | 0512 | 0975 | 0294 | 0519 | 0,512
ONELI-12 | osmauava | 2,353 1,173 135 1583 | 0,138 207 | 0083 026
102
EX-6.132 [|vaavun| 7.229 2,737 | o,883 o9 | o322 0,737 | o4z | o737
0aA8C | voimum | 5770 | -150a | 0971 | 0458 | 0625 | 0200 | 0588 | 0,200
TGBC VIS fosTauama | 2,382 | 1173 | 0,136 ] ©.13s5 | o084 0,101 | 0,050
143
EX-6.132 | ssxsosum| 7,233 2,792 | 0,855 | o888 | o0.3e3 0734 | 0,427 | 0,734
04,8 | miowmsn | -2012 | 1,584 | o095 | 0483 | 0529 | 0302 | 0620 | 0483
132
EX6.138 |wecivun] 7,251 2,730 | o857 o224 | 0322 0728 | o043 | 0725
0A8.C | sissaum | 2028 | -1538 | 0878 | 0480 | 0518 | ©316 | 0518 | 0am0
TGBC V-1 | pavasava | 0,738 | 0,512 : | 0,141 020 | -0,085 ,002
140
EX6.145 [racsoaum] 7,258 | 2732 | o.8s2 0978 | 0419 0,724 4
0ABC | vivnama | 2011 | ;1872 | 0972 | vasa | 0622 | 025 o 0,464
TV4TG Xilt | oeraama | 0,733 | 0,518 | 0.1 0197 | 0128 | 0,033 cso | o004
146
sacsaaum | 7,258 2,748 | o871 0900 | o087 0990 | o871 0,737
soaom | 6770 | 1574 | 0995 | o512 | 0876 | 0316 | 0620 | 0512
soMUg maconr | 2382 1,173 | 0132 | 0212 | 0128 | o207 | o082 | 0,05
ravisviuen | amaxcwo | 3608 | oses | o245 | 0276 | o226 | 0257 | o185 | o183
mworr. | 0732 | 0512 | 0138 | o183 | o145 | o020 | 0101 | o.002
NN e 1627 | o359 | o237 0263 | o182 0,172 0178 | o0.1a7

TO CONCLUDE :

1.

ALTHOUGH THERE ARE BIGGER
RESIDUALS FOR AY:AX THAN 0.15 m;
BEST RESULTS ARE ACHIEVED WITH
THE HST OF 146 JGCPs , FROM THE
POINTS OF ;

a) NUMBER OF JGCPs,

b) DISTRIBUTION TO PROJECT
AREA,
c¢) THE BEST m0 VALUE
ALTHOUGH MAX AND MIN VALUES
FOR AY:AX ARE IN THE RANGE OF
-0.622<Ay<0.427
-0.464<Ax<0.724



EQC PHASE 3 : GEODETIC EQC FOR M3 PROJECT AREA

23 GCPs COMMON IN EACH DATUM (ITRF96 AND ED50) DEFINED NOT USED IN M3 HST TRANSFORMATION .
 EQC PROCESS APPLIED TO THIS SET WITH HST M3(34) AND M5(146) transformation parameteres seperately

| M3 EQC WITH 23 JGCPs SET I

LEGEND

— M3 PROJECT
== MS5 PROIJECT

A )Geps 23

WITH M3 TRANS. PRM. (GCP:34)

WITH M5 TRANS. PRM. (GCP:146)

DIFF (M3 - M5) TRANSFORMED

(Ay:Ax] DIFFED50 | ABSDIFFED50 |(Ay:Ax) DIFF ED50 | ABS DIFF ED50 COMP(M3-M5)ED50

Yy | X-Kwasy | AY=YY [ A | Y-Yows(ag) | X-X'wsps) | AYSYSY' AKX | YweYiws | XheX'ss As
MAX. 0,076 19 > 068 | 0,19 | 0118 | 0059 | 0592 | 0,275 (0,283 0,002 | 0,285
MIN. (06D 0,028 | 0,013 §059( 0275 0,000 | 0,000 | -0,080 0,019
MEAN. -0,188 | -0,040 | 0205 | 0097 | -0165 | -0125 | 01%0 | 0134 | 0022 | -0085 | 0116
Mo 0,160 | 0085 | 0145 | 005 | 0139 | Q0% | 0118 | 0086 | 0064 | 0035 | 0,03




EQC PHASE 3 : GEODETIC EQC FOR M3 PROJECT AREA
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1 M3 ve

PROJE SAHALARI

g A

CARTOGRAPHIC CONTROL POINTS IN M3/M5 PROJECT AREA: 45/98
OVER M3/M5 EXTERNAL BORDERS : 45/58 POINTS

OVER M3/M5 WEST-EAST DIRECTION: 10/17 POINTS

OVER NORTH-SOUTH DIRECTION : 9/14 POINTS

Classification of the
M3(34)cpso — M5(146) <
transformed coordinate differences

HELMERT M3{34]ED50-M5{146)EDSD
. SIMILARITY TRANS. | dAY | dAX | dAs
" Ay:Ax<0,15 50 b2 39
- CARTOGRAPHIC 0,13<Ay:Ax<0,25 8 23 33
= REFERENCE POINTS:98 0,25<Ay:Ax<0,50 11 20
TOPLAM 93 93 93
HELMERT SIMILARITY TRANS, ED50 DIFFERENCES OF TRANS. HELMERT SIMILARITY TRANS.
CCPS 98 IM13(34)ED50-M5(146)ED50 IM5(102)-M5{146) IM3(34)ED50-M5(102)ED50
Ay fx fs Ay fx As Ay Juk] fs
MAXIMUM | 0,228 | 0,091 0,282 0,047 0,050 0,053 0,224 0,115 | 0,29
MINIMUM | -0,184 | -0,276 | 0,007 -0,022 -0,029 0,002 -0,193 -0,288 | 0,002
MEAN 0,026 | -0,097] 0,159 0,013 0,009 0,030 0,013 -0,106 | 0,165
mo 0,088 | 0,080 0,060 0,015 0,017 0,011 0,083 0,083 | 0,009




Cartographic Control : DIFFERENCE SURFACE OF M3(102)-M5(146) IN ED50

-TU"'i M5(102)-M5(146) CCPS 98

W

Coordinate differences in between M5(102) and
M5(146) ED50 Transformed coordinates

004502

) 440w ~

10380m

Coordinate differences in between M5(102) and

M5(146) ED50 Transformed coordinates

||||||||||

llllllllll

llllllllll
v L

111111

Coordinate differences in between M5(102) and
M5(146) ED50 Transformed coordinates

||||||||||
llllllllll

ED50 DIFFERENCES OF TRANS. HELMERT SIMILARITY TRANS.
CCP5 98 M5(102)-M5{146) 3(34)ED50-M5{102)ED50
Ay Ax As Ay i As
MAXIMUM | 0,228 | 0,081 | 0,282 0,047 0,030 0,053 0,224 0,115 | 0,29
MINIMUM | -0,184 | -0,276| 0,007 -0,022 | -0,029 0,002 -0,193 | -0,288 | 0,002
MEAN 0,026 | -0,087] 0,139 0,013 0,009 0,030 0,013 | -0,106 | 0,165




DIRECT SOLUTION WITH SPLINE FUNCTION (JGCPs:887)

AX( Xirrese- Xeoso ) Difference Surface Model
for Direct Solution with 887 JGPSs

AY( Yirerse- Yeosa ) Difference Surface Model o 180m
for Direct Solution with 837 JGPSs

km Skon  100km !50km 20k=s 250km 0lkm 0 lom o

WHOLE SET:887 | AY(YITRF-YEDS0) [ AK=({XITRF-YEDSD)
MAKSIMUM -32,708 -163,983
-43,445 -188,397
ORTALAMA -30,008 -186,211




TRAMSFORMATION

GEODETIC EQC FOR DIRECT SOLUTION

e Y{ YiTRsse- Yeoso ) Difference Surface Model e BX( XiTRess- XEDso ) Difference Surface Model =
for Direct Solution with 455 JGPSs Set for Direct Solution with 455 JGPSs Set e
1850m —
& s TRANS. SUB-SET AY
z MAXIMUM -32,791
| ety MINIMUM -43,445
" et - MEAN -36,088
400m 1870m —
= s EQC SUB-SET AY
- : MAXIMUM -32,768
i 188 0m
e MINIMUM -43,429
f f  p— —t— ——t——— i MEAN -36,028
0 km 100 km 00 b 300 km Okm 100 ko 400 km 300 km
1,791
| el EQC
STATISTICS
‘m MAXIMUM -33,004 | -135,309 f,651 2,209
MINIMUM 317 | | oS0 | -39
oon MEAN -35,919 | -136,204 0,051 0,004

I ] 1 I

Okm Slon  100km !50km 200k= 250km 0 - 00kn  1S0ks I0km

i - WITH 887 POINTS




| GEODETIC EQC FOR DIRECT SOLUTION |




HYBRID SOLUTION

* The basic philosopy of this method is the stochastic process approach to
the problem.

* Hybrid solution is planned as a two phase process.

* First phase is the Helmert Similarity transformation.

o The purpose of this phase is to extract the deterministic part from the data set.

o The residuals are assumed as the stochastic part of the process which signals could
be detected via modelling «pre,co,post seismic Earthquake affects» or «other
possible signals on data».

o If this signals can be filtered the rest will be the random part.

* Second phase is the Direct Solution.

o It is decided to proceed without a detailed investigation on data quality, which is
beyond the purpose of this project.

o So the residuals are modelled with spline functions, to minimize the final differences
for M5 project area.




HYBRID SOLUTION (“0 Coded” Phase 1(146)&Phase 2(735))

For HST 146 JGCP transformation ; Vy (known and
transformed coordinates) differences surface and active o

fault zones T

For HST 146 JGCP transformation ; Vx (known and
transformed coordinates) differences surface and active
fault zones

Active faults in Project area and HST M5(146)

Ay:Ax difference surfaces

HYBRID SOLUTION HST M5(146) + DS(735) Ay:Ax difference surfaces

HYBRID 5LTN.
IGCPS:735

Farklar (ED50)

AY=Y-Y' AX=X-X'

AY=Y-Y'

MAXIMUM

2553 | G732

MINIMUM

Q125582
CL5742

0,007

MEAN

G20
0,618

mo

Q416 >

0,832
0,618

L

Q718 2

HST M5(146)+ DC(735) HYBRID : POINT AND GROUP BASED CLASSIFICATION
M I SINIF ARALIGI | NOKTA SAY.| GRP.SAY BU SINIFTAKI GRUP NUMARALARI
-I ﬂk H{EH] Y AXe<D 15 as s 3,10,14,33,49,55,57,58,61,67,68,71,
. s 82,83, 85,80,94,95 101,105,106,107
AX=X-X 1,3,5,10,13,14,27,33,40,41,47 48,49 50,51,52,53,55,57,58,
0,15<AY:AX=<0,25 103 37
— 61,62,65,67,68,60,70,71,82 83 86,87,80,93,101,106,107
1,2,3,4,5,13,14,25,27,30,33,38,40,41,43 44 45 46,47 48,49 50,51,52,53,55,57,
0,25<AY:AX<0,50 173 50
63,65,67,68,69,70,71,77,82,83,86,87,88,90,95,97,99,100,101,102,105,106,108
{] {]:]1 o AX<0 8BS o7 . 4,10,25,28,46,47,52,63,65,68,72,73,77,78,81,88,90,
! -S04 8 91,94,96,97,98,99,100,102,104,108,110,112
ﬂ ?ﬂz 0,85<AY:AX<1,00 25 17 24,2859,66,73,78,79,81,94,05,97,08,104,109,110,111,116
]
191 55 6,7,89,11,12,15,16,18,19,21,22 23,26,31,34,
ﬂ 55 ' 39,42,56,64,74,76,84,92,103,113,114,118,119
g 101 17 24,25 28,46,50,66,72,78,79,81,91,97,109,110,111,112,116
TOPLAM 735




HYBRID SOLUTION (“A Coded - exclusion of Ay:Ax>1.0 Points- »

: EQC Aplication” : 443 JGCPs)

: |
000m —
: — : : : : : : :
Okm <0 km W ko 150 km X ke 0 km 20 ke 100 1530 ko X lan
HYBRID SOLUTION HST M5(146) + DS(443) Ay:Ax difference surfaces
HYBRIDSLTN. | DIFFERENCES (EDS0) HST M5(146)+DS(443) HYBRID:POINT AND GROUP BASED CLASSIFICATION
- , CLASS INTERVAL |  noP NOG GRUP ID
1GCPS:735 AY=Y-Y AX=X-X AV:AX=<0,15 45 19 3,10,14,33 49,55 57 58,61,67,68,82,83,85,89,04,95,105, 106,
MAXIMUM {]!,Eﬁz {]}9?8 {]!'9?2 {]}9?8 0,15<AY-AX<0,25 103 37 1,3,510,13,14,27,33,40,41,47 48,49,50,51,52,53,55,57,58,61,62,65,67 .6
8,69,70,71,82,83,86,87,89,93,101,106,107
MINIMUM -0,972 -0,464 0,007 0,001 1,2.3.45,13,14,25,27,30,33,38,40,41 43 44 45, 46,47 48,49,50,51,52,53,
025<avAx<0s0| 173 so  |s5,57,63,65,67,68,69,70,71,77,82,83,86,87,88,90,95,97,99,100,101,102,
MEAN -0,131 0,197 0,264 0,289 105,106,108
0,50<AVAX<085 97 2 00,102,104,108,110,112
0.85<avAx<100| 25 17 24,38 50,66,73,78,79,81,04,96,97,08,104,109,110,111,116




HYBRID SOLUTION (“A Coded - exclusion of Ay:Ax>1.0 Points- » : EQC : 443 JGCPs”)

HST M5(146)+ DS (246 A)

e e [ oo o) TARORENGESERI] | 246 DS + 197 EQC = 443 HS

NMAXIMUM 0,862 0,978 0,984 0,978
MINIMUM -0,964 -0,464 0,008 0,001
MEAN -0,152 0,222 0,291 0,311 HST M5(146)+DS(246 A)
mo 0,263 0,276 0,169 0,209 . . -
Hybrid Solution Statistics
DENETIMDE KULLANILAN NOKTA VE GRUP BAZLI SINIFLANDIRMA . .
s | "SR [ e and seperation of Ay:Ax
Y- AN = b & 10,214,535 40,55 57 58,67 68 &2 83 85 04 95 105 106 S
e e e B g values to class intervals.
e I B B e o ey
sowaan] & | » e e R
] 3
HYBRID SLTN. Diff HST M5(146) Diff From Positions
EQC JGCPS:188 AY AX dAY=Yi-Y'] | dAX=Xi-X'j
MAXIMUM 0,833 0,967 0,815 0960 [Coaze D[C oz
Y iflervoce vt ol s the s i btmees 5 AN éMrencs sutce; moduled i the iflercs nbitween MINIMUM -0,972 -0,464 -0,955 0404 [T -0,263 ) [C 0,203 EQC WlTH 197 POlNTS FOR
SuToce a0 4 v timated b i o i Surtoce anG A il it rom Hysid it | MEAN -0,105 0,166 0,135 0,163 0,024 0,000
' oy ' . 1] mo 0,218 0,249 0,191 0,242 0,050 0,042 HST M5(146)+DS(246 A)
5 . o o g
EQC POINT AND GROUP BASED CLASSIFICAATION Hybrld SOIUtlon StatIStICS
R (| (e GROUP D and seperation of Ay:Ax
. ] 1,2,3,4,5,10,13,14,15,27,30,32 40 41,43, 44,45 46 47 ,48,49,50,51,52,53 55, .
- o =015 | 167 g3 | 57,58,61,62,65,66,67,68,69,70,72,73,78 81,82 83 B5 86 87,89,80,95, 95, values to class intervals.
i e 57,38, 58,100,102, 104,105, 10,107, 108,108,110, 111,112
sl ‘H 015<avann, 35 | 15 13 3,14,33,58,61,67,83,85,93,71,88.96
020m M o 0,25<AY-1<0,50 [ 5 73,96,33,101,107
—t— f : i ; ‘
(1™ Dk Woks  140km  0ke km $0 ks 100 ks 140 ke 300 km m




HYBRID SOLUTION (“B Coded : 162 JGCPs”)

- exclusion of the Points out of M5 Project Boundry-

050m

000m -

0%m ~

062m

DIFFERENCES (EDS50)
AY=Y-Y' | AXXX
MAXIMUM 0,419 0,724

MINIMUM -0,622 -0,305
MEAN -0,124 -0,003

POINT AND GROUP BASED CLASSIFICATION

brax-<015

1,2,4,5,13,27,30,38,40,41,47,48,50,51,53,
57, 65,67,69,70,71,77,82,83,86,87,90,95, 100




HYBRID SOLUTION (“B Coded EQC”: 89 DS+58 EQC)

- exclusion of the Points out of M5 Project Boundry-

HST M5(146)+ DS (89 B)

0440 m
20,
600 m .

“m.mv .-n h . of HST rice M,

HYBRID SLTN. |  DIFF.(ED50) ABS DIFF.(ED50)

JGCPS:89 | AY=Y-Y'

AX=X-X"| AY=Y-Y"' | AX=X-X'

MAXIMUM 0,252

0,724 0,622 0,724

89 DS + 58 EQC =147 HS

MINIMUM -0,622

-0,305 0,008 0,001

MEAM -0,106

0,015 0,194 0,185

m0 0,133

0,136 0,112 0,090

POINT AND GROUP

BASED CLASSIFICATION

CLASS INTERVAL NOP | NOG

GROUP ID

AY:A¥==0,15 10 7

58,61,67,82,83,85,95

0,15<AY:A¥<0,25 37 26

1,3,5,10,15,27,40,41,47,48,50,51,55,58,
61,62,65,68,69,70,71,82 83,86,87,93

HST M5(146)+DS(89 B)
Hybrid Solution Statistics
and seperation of Ay:Ax
values to class intervals.

0,25<AY-A¥X<0,50 38 24

1,2,4,5,13,27,30,38,40,41,48,51,53,
57, 65,67,77,82 B3 B6,87,90,95,100

0,50<AY:AX<0,85 4 a

10,47 65,90

TOPLAM B9

®

n

SLTN. Eqc | Diff HST M5(146) |Diff DS{246] Surface|  Diff From Positions

JGCP5:58 AY AX Ay ax' dAY=Yi-Y] | dAX=Xi-X'

maxiMum | 0118 | 0284 | 0123 | 0277 | OO (T3

MINIMUM | -0,592 | -0,275 | -0582 | -0,267 C-O:EMS) 083

MEAN | -0,191 | 0,031 | 0,193 | -0031 | o002 0,000

mo 0151 | 0139 | 0153 | o145 | o011 0,015

EQCPOINT AND GROUP BASED CLASSIFICATION

Class Interval NOP NOG GROUP ID

GAY diffarence surfacy; for 58 CONtol points from

AY:AX=<0,15 57 26

:::::::::::::::

::::::::::

EQC WITH 58 POINTS FOR
HST M5(146)+DS(89 B)
Hybrid Solution Statistics
and seperation of Ay:Ax
values to class intervals.

0,15¢AY:AX<0,25 1 1

TOTAL 58




HYBRID SOLUTION (“C Coded " : HST(146)+HS(213))

JGCPS:213 AX=X-X' LY AK=<0,15 19 B 3,14,33,49,57,58,89,95
5 1,3,5,13,14,27,35,40,41,47,48,49,50,57,
MAXINUM 0.15<AY:AX<0,25 76 23 58,62,65,71,85,86,87,89,93,101,107
1,2,3,5,13,14 27,30,33,38,40,41,43 44 4
MINIMUM =8 =7 7,48 49 50,57,65,71,77,86,87,90,95,101 Ay 5 AX>O . 40 m : 3 3
MEAN = - s Points are excluded
mo 213 from 213 JGCPs set
SLTN. DIFF.(ED50) ABS DIFF.(ED50) POINT AND GROUP BASED STATISTICS
JGCPS:180 | AY=Y-Y'| AX=X-X"| AY=Y-Y' | AN=X-X' | [ CASSINTERVAL] NOP | WOG — 3:::;';’ ;‘; ——
AY-AN=<0 15 19 8 pL G Do, D, O F Ol B
maxivum |Co,399 | Co 0,399 0,400 :
@ e -5 as 1,3,5,13,14,27,33,40,41,47,48,49,50,
MiNiMuM |Co,28D | €0,275)| 0,005 0,001 57,58,62,65,71,85,86,87,89,93,101,107
_ . 1,2,3,5,13,14 27.,30,33,38,40,41, 45 44 47,
MEOSM 0,058 0,057 0,177 0,153 0,2 5<AY-A¥<0,50 85 27 e
mo 0,175 0,144 0,093 0,085 TOPLAM 180

No points having
Ay:Ax>0.40m
No relevant points for EQC




HYBRID SOLUTION (“C Coded ”’ : HST(146)+HS(180))

HYBRID SOLUTION HST (146)+ HS(96)

o]

HYBRID SLTN.

Diff HST Ms{145)

EQCIGCR:34 | AY

AX

Positions

Diff From
dAY=Yi-Y']

MAXIMUM | 0,378

0,391

dAX=Xi-X]

0303 | 0301

0,137

MINIMUM | -0,386

0,275

0380 | 0263 | -0130

0,28

MEAN | D049

0,051

0064 | 0067 | 0,006

-0,005

POINT AND GROUP BASED CLASSIFICATION

cLAss INTERVAL| nop | NoG GROUP ID
1,2,3,5,13,14,27,30,33,38,40,41,43,47,48,49,
AY:AX=<0,15 7 30 | s0,57,58,62,65,71,85,86,87,89,90,93,101, 107




\ CONCLUSIONS \




\ CONCLUSIONS \
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