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- Infrastructure capacity /software, hardware, data transmission/
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- National Geodetic network develop (online processing system based PPP technique)

- Velocity

- Plate motion monitoring

- RTK service (surveying field)

- Real time monitor for hazard
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MANAGEMENT, GEODESY AND CARTOGRAPHY Technical documents

Guideline to establish GPS CORS, Ministry of MCUD, 2011, order Ne 131

Requirements CORS monument and its preparation:

Procedures for Setting a CORS Monument by NGS
 http://kb.unavco.org/kb/article/procedures-for-setting-a-cors-monument-600.html|
 http://kb.unavco.org/kb/file.php?id=504

Technical requirements CORS environment (soil, ionosphere, approvals of local governor)

Technical qualification and limits

Antenna

» http://kb.unavco.org/kb/article/choke-ring-antenna-calibrations-311.html

» http://kb.unavco.org/kb/file.php?id=136

Receiver

» http://kb.unavco.org/kb/article/gnss-receiver-and-antenna-power-compatibilities-492.html

» http://kb.unavco.org/kb/article/gps-receiver-and-antenna-testing-report-for-suominet-2000-51.html

CORS data management (data format, naming, storage, security)
* https://www.unavco.org/data/gps-gnss/gps-gnss.htmil



http://kb.unavco.org/kb/article/procedures-for-setting-a-cors-monument-600.html
http://kb.unavco.org/kb/file.php?id=504
http://kb.unavco.org/kb/article/choke-ring-antenna-calibrations-311.html
http://kb.unavco.org/kb/file.php?id=136
http://kb.unavco.org/kb/article/gnss-receiver-and-antenna-power-compatibilities-492.html
http://kb.unavco.org/kb/article/gps-receiver-and-antenna-testing-report-for-suominet-2000-51.html
https://www.unavco.org/data/gps-gnss/gps-gnss.html
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MONPOS system architecture
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Web server (LAMP, apache, IIS)

Host (Ubuntu server 14.06)

FTP server (Proftpd tool)

Mail server (smtp tool)

Data server (MONPOS SOPAC, CDDIS, WUHN)

APACHE

o .
Linux }5\
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Hardware/network architecture

FTP Push FTP Push Log

66.181.168.87

Server Mumber: |1 v Titme Status
Server Address: |56.181.168.80
Username: cors

Local File Name

2019-07-08T00:00:00Z Dizabled Anternal/201907/BGNR188aA T02
2019-07-07T00:00:00Z Disabled finternal/201807/BGNR18TaA T0Z2
2019-07-06T00:00:00Z Disahled Anternali201907/BGHR 186aA.T02

Password:
Verify Password 2019-07-05T00.00:00Z|  Disabled | Antemali201907/BGNR185aA T02
: 2019-07-04T13:12:06Z oK fnternalBGNR 1852702
Delgy I lruise 2019-07-04T03 35:427 oK AnternalBGNR184a T02
Remote Directory. /dog2 2019-07-04T03:20:17Z | Couldn't send file | AntemalBGNR184a T02 66.181.168.80
Fath Style! | Flat M 2019-07-04T03:04:50Z | Couldn't send file | AntemaliBGINR184a T02
Rename: |No v 2019-07-04T02:49:25Z | Couldn't send file | AintemaliBGNR184a T02
Transfer mode: | Passive with fallback to active ¥ 2019-07-04T02 34:00Z | Couldn't send file | AntemalBGINR184a TO2

OK | Cancel | Test
Bad login
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Realtime kinematic - Static

H x3M¥*33k0 43 cTany 298 sapMAE CyaxsE

TA3AP 30XVOH BARTYYAAIT, iH FA3PIH
TEOJIE3W, 3YPAT 3YilH FA3AP YIry ATEHTAAT

HaBTpax

Awmraant

N2 |CORS |AmMnnacad egep

suad 288
GNSS-WIH A34 BYTUMIAH [a3ap 30XMOH Ganryynant, reonesu, 3yparsyiH ra3pbiH cynx3axg xondoracod GNSS-WH badHrelH axunnaraatai ctaHu (CORS)-bIH M3433M3N 2 |ub0z |08
LAXUM CUCTEMYY] 2 206
D Manpos 3H3 oHbl Bal BIH XaMx33HA 43 cTaHy 250 eapuiH CyXE3HUIA X3MXMAT XMAxssC: (anrapsHryi xapax) 4. 205
D o E. 206
Boawr arwkel 3aceap (RTK) aamxyynx Gaiiraa-(39) 6. 206
[ MonrTK 7. 296
- 206
D ManGeoCalc . bgnr, bho. bho2, boat, bual. bua2, doal. dog1. drhn. duat. erdn, goal. gsal. heal. hoal, huv1, oma2, oval ,seal. sual, sua2, twnt. uval ub01, za a 208
D MonGeoid 1e. 8
XonBent Tacapcakid n 295
CUCTEMWIAH XAHOANT @ N2 |CORS X2z22 Tacapcan Xapwyuaru Gadryynnara Xapnyuary MapraxuaTaH Yrac 2 284
1 dog? 08-03 Topraross aiiuar TXBKET X wuar 4080202 13 284
@ CaHan XyCaT hrasx 2 heal 06-16 Xoea aiiuar TXEXET PUsusruaa 80009058 i 283
3. lomal 09-07 GmHaross aimar TXBXET O XaranBaarap 88046660 15. |omal 203
4 lubds 09-03 Fasap 3onon BaliryynanT, reogesw, Jyparsyiin rasap nTerengepbanp 262461 16, |buaz  |zo2
17, Jub04 202
18. joval 291

Ne CORS X2222 TacapcaH Xapwuyyaru Gadiryyanara Xapuyuyaru MapraxuaTaH Yrac

Ogoo xonbont Tacapcan 4 CORS-uitn Gaiipnan, A33p Hb Aap XoN6OrgoX M3g33NMIAT ABHA Y. 21, |bual 287
; xpai o Ui 22, joavi 287
+ MpryTcx * : L =

[ ] ¥nan-¥aa N 23. |suz 23
| KHRIG 24, jubD1 287

K
eatea ‘ BaroseweHcx

o ® 4 @ oo R 6.z 287
5”"' . ub0s . ) ALY . !
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B wsg R gt EANT 0. bhot (233

. Cyxboamap e .:.EH s R 31. |dogl 282

R MRS foAamal | Bomweonzop w0y @ ) v P o p / 32, |zav 231

. s 2 a / 33 280

BEH = BHEYE HATH s - -

£ Bk i . 5 5.1 L:

REH i1 2 EL 27

~ i e BT 36 28

LEED 8 =T s r -
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http://monpos.gazar.gov.mn/monpos e
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2. Application
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RINEX data analyzed before the post processing Table 1 Best/Poor 5 stations (Multipath MP1, MP2)
T B "Standar dsfo’jgfe”"te Z Site Total | >85% sn1>40db | sn1>30db | spls>200
ar Zas%  MRANE, RBHETAESRE , NEsARBERERE.  Navigation and Positioning Base
; : 40855 U S8 S BRENER hEERNS AT, RBEEEEET  Station Network Service zav2 146 100 100 100 100
il o #c-;ﬁ_gqszumﬁrg ;;sfsfasfmfaﬁﬁidiﬁ; v Ewsgupge VOnagement System"(GB/T zavl 1672 100 L0 0o L
mr <asm e an TWRRRT  35768.2017) and the "Global sua? 46 100 100 100 98
vl agey, U HBIEAR, RRERNSE. HEOELUMIRER, Bl Navigation Satellite System ova2 361 100 100 100 100
T ok RBAREET . Continuous Operation Base
RS EYSE Lzﬁ?&%ﬂ;‘.i, BB SE. ARG MNMERE, B8 Station Network Technical gsal 1779 100 100 100 100
. A RBAR BT . 27 %
e @#D%]ﬁtt;'é B AR AT Specification” (CH/T 2011-2012) huvl 252 100 100 100 100
oS M0 pkeie  WESARIEIL BN SR R omal 649 100 100 100 100
erdn 896 100 100 100 100
drhn 14 100 100 100 100
dua2 28 100 100 100 57
Table 2 Signal to Noise Ratio impact Table 3 Signal nx, 6ara 5 CORS
Site Total | >85% | mp1<0.5 | mp2<0.5 ] sn1>40db | sn1>30db || spls>200 Site Total [ >85% | mp1<0.5 | mp2<0.5 | sn1>40db | sn1>30db} spls>200
zav2 146 100 100 100 100 100 100 zav?2 146 100 100 100 100 100 100
zavl 1672 100 100 100 100 100 100 zavl 1672 100 100 100 100 100 100
ovaz2 361 100 100 100 100 100 100 ova2 361 100 100 100 100 100 100
gsal | 1779 100 100 100 100 100 100 gsal 1779 100 100 100 100 100 100
dogl 298 100 100 100 100 100 100 dogl 598 100 100 100 100 100 100
dua? 28 100 0 0 100 100 57 huvl 252 100 31 0 100 100 100
huvl 252 100 31 0 100 100 100 sua2 46 100 100 100 100 100 98
goal | 379 97 70 4 99 100 74 twnt 709 100 99 99 98 98 96
twnt 709 100 99 99 98 98 96 goal 379 97 70 4 99 100 74
seal | 1610 97 75 79 9/ 1001 | dua2 28 100 0 0 100 100 57
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Comparison between ITRF2008 and 2005 of CORS (ZAV1)

EPOCH AUSPOS ITRF2014@epoch GAMIT ITRF2014@epoch d« dy dz Geodetic B
1/3/2015 -512176.526 4267410.314 4699017.313 -512176.527 4267410.307 4699017.312 0.001 0.007 0.001 47.743423
1/3/2016 -512176.556 4267410.317 4699017.311 -512176.559 4267410.301 4699017.310 0.003 0.016 0.001 47.743423
1/3/2017 -512176.587 4267410.317 4699017.311 -512176.590 4267410.304 4699017.312 0.003 0.013 -0.001 47.743423
1/3/2018 -512176.618 4267410.321 4699017.309 -512176.625 4267410.306 4699017.316 0.007 0.015 -0.007 47.743423
1/3/2019 -512176.651 4267410.324 4699017.305 -512176.641 4267410.296 4699017.290 -0.010 0.028 0.015 47.743423
EPOCH AUSPOS ITRF2008@epoch GAMIT ITRF2008@epoch dx dy dz IS
47.743423

1/3/2015 -512176.525 4267410.317 4699017.316 -512176.5274 4267410.321 4699017.319 0.003 -0.005 -0.003
1/3/2016 -512176.555 4267410.320 4699017.314 -512176.5572 4267410.319 4699017.318 0.003 0.000 -0.004

0 200 400 600 800 1000 1200 1400 1600 1800

1/3/2017 -512176.586 4267410.320 4699017.314 -512176.5888 4267410.322 4699017.315 0.003 -0.002 -0.002 28813321 GeOdetiC L
1/3/2018 -512176.617 4267410.324 4699017.312 -512176.6171 4267410.325 4699017.316 0.001 -0.001 -0.004
96.84393
1/3/2019 -512176.650 4267410.327 4699017.308 -512176.6477 4267410.325 4699017.312 -0.002 0.002 -0.004
EPOCH CANADA ITRF2014@epoch GAMIT ITRF2014@epoch dx dy dz
96.843929
1/3/2017 -512176.588 4267410.315 4699017.310 -512176.590 4267410.304 4699017.312 0.002 0.011 -0.002
1/3/2018 -512176.619 4267410.322 4699017.315 -512176.625 4267410.306 4699017.316 0.006 0.016 -0.001
96.843928
1/3/2019 -512176.651 4267410.323 4699017.309 -512176.641 4267410.296 4699017.290 -0.010 0.027 0.020
13/ 0 200 400 600 800 1000 1200 1400 1600 1800
EPOCH CANADA ITRF2008@epoch GAMIT ITRF2008 @epoch dx dy dz
1/3/2015 -512176.519 4267410.308 4699017.309 -512176.5274 4267410.321 4699017.319 0.008 -0.013 -0.010 H e”
1/3/2016 -512176.551 4267410.313 4699017.307 -512176.5572 4267410.319 4699017.318 0.006 -0.006 -0.011 1726.06
# Site X (m) T (m) ) Z (m) vX (m/yr) ¥Y¥ (m/vyr) vZ (m/yr) Epoch ([ ]
+REFERENCE_FRAME IG 1726.04 o
BOA1_GPS 3288, 4197450.46715 4788430.37706 -0.02815 -0.00057  0.00051 2005.00
ZAV1 GPS -512176. 4267410.32653 4699017.35011 -0.03007 -0.00039 -0.002%0 2005.00 1726.02
IAVZ_GPS -458186. 4108620.24407 4842463.45094 -0,02646  0.00234 -0.0044& 2005.00 )
BHOZ_GPS -682421. 4483166.60788 4473369.62915 -0.02%64  0.00123 -0.00571 2005.00 1726 . o
OVA1_GPS -577156. 4308800.74727 4587095.57416 -0.02972 -0.00127 -0.00510 2005.00
OMA1_GPS -1148361. 4482078.61841 4377422.61451 -0.03105 -0.00447 -0.00354 2005.00 1725.98
BUAL GPS -034543. 4091936.82657 4777922.21864 -0.02814 -0.0006% -0.00517 2005.00
SEA1_GPS -1140135. 3925546.52919 4880360.86513 -0.02867 -0.0015% -0.0053% 2005.00 0 200 400 600 800 1000 1200 1400 1600 1800
UB01_GPS -1245727.0%8 4097907.96320 4711868.10104 -0.02356 0.00081 -0.00688 2005.00
GSAl _GPS -1391414.48 4185665.10237 4593318.16%02 -0.02973 -0.00265 -0.00655 2005.00
DOG2Z_GPS -1720960. ¢ 4284249.88679 4387086.14338 -0.03108 -0.00463 -0.00762 2005.00
SUA1_GPS -1733071. 4026927.95757 4618414.64133 -0.03004 -0.00478 -0.00705 2005.00

http://www.epncb.oma.be/ productsservices/coord trans/index.php
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RINEX dbaiinein Too: 1 v Tynryyp CORS-T coHrox: IGS-uiin CORS v

RINEX daiin BaraxHer eHasp /metp/ Hyn33H aearuniiH Tepen GMNSS -wiiH aHTeHEI TBpEn

Choose Files | No file chosen BaraxH! eaep, () AERAT1675_120 v ACC123CGNSSA_XN NONE v B

e-mail xasr HamznT cucremuiir conroHo yy : IGlonass CGalileo CBeidou Xyynax
e
TaHbl GNSS-uIAH ereraen Hb: A
1. CTaTvik ropumMa XawxmrracsH Sanx North Kor
2. XamruiiH Baranaa 2 6a TyyH33C 4331 Uaruiid ersraen Gaiix
South

3. TeofeaniiH cyMKa3HKIA LIAapANara XaHracaH Xoc JOArMOHE! XYN33H aBaryaap ¥3mMxcaH Gaix
4. RINEX dopmartaap Gaiix

5. 1GS-uiH darn ayraapnanTelH CTaHA3PTAA 333CHEl Jaryy HIPAITAC3H Banx

XXXXDDDS.YYo

- XK — X3MC3H U3TUAH H3p

- DDD-XwaviH easp (GPS-wiiH eaep, 001-365)

- S-x3MCcEH xyrauaadel ypT (0-9, a-Z)

- ¥Y-X3MMMAT XMACIH OHBI CyyaniAH 2 opoH (2018 yven 18 PKuwss He: gunt2170.180

MONITORING:
CORS CORS - 00 COHIO¥ 6aipnan eHAPHIAH 6EPYNENTHIAT XapHa Yy
bhol - a5
.
“ X Sl o S RRRETRTT
o
OH b
a0
Byx xunaap -
15
cap
Hunasp . O A T i
R o o W . (s v RIS (4 o o

15

2017-02-25  2017-05-06  2017-07-17  2017-0928  2017-12-14 20180225  2018-0513 20180831  2018-11-12 20190126  2019-06-30  2019-08-26

© 2019 ra3ap 30xMoH GalryynanT, reofeau, 3ypar 3yiH rasap. XenKyyncaH: YauamaHe cypeait XXK
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CORS’ RTK data service radius is within 35 km

L& 2 SNIP, the simple NTRIP Caster (wPRO 3) == -
File Edit SetUp Reports  Misc  Help
Caster Serial Relay Pushed-In Pushed-Qut Raw
dEnE \/ and Clients \/ Streams \/ Streams \/ Streams Streams TCPR/IP Nearest AVL
Reserved MountPts (40/42) lil
MountPt bual seal_mgl bgnr_mgl ub01_mgl sual huw1 #seal_mgl [H] (28th/679) - ]
« sea2_mgl [H] (28th/604) Incoming
UnTime 02:35:20 02:35:20 02:35:19 02:35:18 02:35:19 023 | v sual [H] (28th/213) NTRIP Servers
P Up(28/28) Up(29/28) Up(30/28) Up(26/28) Up(29/28) Up(lt | suaz [H] (47th/163) [Push-In]
» tuvl [H] (30th/627) Allow Connection
Input 393 MB 636 MB 428 MB 738 MB 478 MB 451 /
npu 2 2, 2, 2, 2, 2, « tuvd_mgl [H] (Edthr_ 968) Start As Parsed
v twnt_test [H] (2nd/8 995)
/7 [] start As Logged
Output 324,06 KB 0 Bytes 0 Bytes 7,710 MB 0 Bytes 0B j“Eg;—ﬂg'ELfg:g'1 44)
b H] (1201120
v ubld_mgl [H] (27th/1 560)
Clients 0/ 25[R] 0/91[R] 0/ 9[R] 5/ 1945 [R] 0/0[R] 0/1 » ub03 [H] (Bth/49%) W Show Logs
< >| [setup.. | [ add.. | [sortby. -|[ istMounts |
Filter Show Word Auto =
e e = 000E08
ECSDBZZj: ERROR?, PING?, No dient data ever; Error string: The remote host closed the connection ’ « | Major Client Events Hide CMDs
[C30823]: Disconnecting dient’ #C30823 from: 66,181,161, 36:58626 at 11:05:30. 169 (ocal) The remote host dosed the con || C30893 Off 22 66.181.16 136 ot be 11:05:30 (20—
[C30823]: Client #C30823 [56.181.161,356:58626] Disconnect from , 0 Bytes in, 0 Bytes out, Connected: 056 mSec C30824 On -S-;I'ATlUS lat Eé 11:05:43 o
[C30823]: The remote device made a TCP/IP connection, but then never sent any data. [MAC used was: unknown] rover Off twnt test atEa 11;06;03 {up 02: 17 min)
[C30823]: ERROR?, PING?, No dient data ever; Errar string: The remote host closed the connection rover Off ubUl__mgl atBa 11:06:11 {up 05:57 minfT
[C30824]: Client #C30824 [65. 181, 168.87:41368] Making a Report request (52nd active dient on node) at 11:05:43.762 (o 'l | | 3
[C30824]: Disconnecting dient' #C30824' from: 65,181, 168.87:41368 at 11:05:43,778 (ocal) Major Base Station Events
[C30824]: Client #C30824 [65. 181, 168.87:41368] Disconnect after Report reply, 160 Bytes in, 42,77 KB out, Connected: 02 UP duaz mgl atBa 09:00:04 -
BD drhn_mal atBa 09:04:27 (time ~09:04 min)
[twnt_test]: Disconnecting dient 'rover #C30820 from: 202.125.88.64:5423 at 11:06:03.703 (Jocal) The remote host dosed UP drhn_mgl atBa 09:04:27
[twnt_test]: Client ‘rover’ #C30820 [202.126.88.64:5423] Disconnect MGL_network, 2,64 KB in, 46,90 KB out, Connected: DW dogl atBa 09:22:06 (online ~35:35 min)
UP dogl atba 09:22:06
[ub01_mgl]: Disconnecting cient 'rover #C30811' from: 65,181, 161,.931: 54039 at 11:06:11.553 {local) The remote host close___ | | DW ub03 at Ba 09:40:02 {online ~1 D 07:55) —
[ub01_mgl]: Client ‘'rover’ #C30811 [65.181,161.91:54039] Disconnect MGL_network, 5,97 KB in, 102,70 KB out, Connecter « | [ UP ub03 atba 09:46:18 -
N | | r Tables: 1 166, Banned Connections: 00
Listening, Reading at 13,56 KB/sec, (total 613,928 MB sent), Have 49 current clients,  UpTime: 8 Days 21:27 (HH:MM)
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1-p cauT:

dx (m):dy(m): Llar (HH:MM:SS): ‘ O Cyypb 3ypar
0.0035 0.0000 07:42:27.000 y (O Oprodoro aypar
2-p canT: e @® Google opTochoTo

WHTepakTus

dx (m):dy(m): Uar (HH:MM:SS):
0.0034 0.0000 07:42:28.000
3-p canr:

dx (m):dy(m): Uar (HH:MM:SS):
0.0042 0.0034 07:42:29.000
4-p cawr:

dx (m):dy(m): Llar (HH:MM:SS):
0.0047 0.0046 07:42:30.000
5-p caut:

dx (m):dy(m): Uar (HH:MM:SS):
0.0045 0.0034 19:52:13.000
6-p cant:

dx (m):dy(m): Uar (HH:MM:SS):
0.0045 0.0040 07:42:31.000
7-p caut:

dx (m):dy(m): Llar (HH:MM:SS):
0.0045 0.0034 07:42:32.000
8-p cant:

dx (m):dy(m): Uar (HH:MM:SS):
0.0045 0.0040 07:42:33.000
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CORS network enhancement

* To move full UNIX system
* Upgrade some stations hardware to support other GNSS system (Galileo, Beidou, QZSS)
» To establish new stations in required area.
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~ Thank you for

your attention




