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SUMMARY

I. Title

Mevelopment of support system for underground structure

construction field utilizing 3D location awareness an wireless

communications integration technology

II. Overview of research

[]

Purpose of research

O In this business of research and development,VI-GNSS(Voice Integrated

[]

@)

©)

- Global Navigation Satellite System) worker supporting system based
on MEMS and integration control system based on GIS are developed.
also it is enabled that manage underground structure construction field

and construct response system in an emergency

Need of research

Construction of construction site management system based on various
techniques for site and safety management is increasing.

It is hard to direct workers when be bothered by noise pollution and
can't use radio. also it is difficult to save and search in case of an
accident.

Most of the equipment that holds the existing construction are being
built for construction. so field communication support system is being
required for worker safety, seamless operation instruction and
construction efficiency

Especially technology to track worker’s position and save worker in case
of an accident development is required in underground structures

construction field with a harsh environment(dust, noise and vibration)



M. Performance details and results
[] Performance details of research

O 1st year

- Investigation into element technology for position tracking about

seamless ground/ underground

Investigation into  wireless communications technology suitable for
construction environment such as noise and vibration

- Ananysis of wireless communications technology

- Manufacturing and analysis test board for ground/ underground 3D

position tracking

O 2nd year
— Terminal development of worker and moving vehicle based on
VI-GNSS

- Field server system development based on data and voice

communications gateway

Field control system development about underground structures based
on Ubi-GIS

- Operating and improving system for supporting underground structure
construction field

O 3rd year

- Terminal of worker and moving vehicle based on VI-GNSS

- Field server system based on data and voice communications gateway

- Control system based on GIS

- Support system for supporting underground structure construction field

utilizing 3D location awareness an wireless communications technology

[ ] Results of research

O 1st year

- Investigation into element technology for position tracking about
seamless ground/ underground
Selection of method about wireless communication for developing

terminal and field and control system



- Manufacturing and analysis test board for ground/ underground 3D
position tracking

- Field test for manufacturing test board for position tracking

O 2nd year

- Terminal development of worker and moving vehicle based on
VI-GNSS
- Production of worker and moving vehicle terminal
- Terminal H/W and S/W improvement through test
- Field server system development based on data and voice
communications gateway
Field server system development based on data and voice
communications gateway
- Field server system H/W and S/W improvement through field test
- Field control system development about underground structures based
on Ubi-GIS
- Control system based on GIS
- Control system H/W and S/W improvement through field test
— Operating and improving system for supporting underground structure
construction field
- test operation of underground structure construction field

- problem review and modification through test operation

O 3rd year

- Terminal of worker and moving vehicle based on VI-GNSS
- Performance and certification test about terminal of worker and moving
vehicle
Certification process construction of terminal of worker and moving
vehicle
- Improving terminal by reviewing the problem
- Field server system based on data and voice communications gateway
- Performance and certification test about field server system
- Certification process construction of field server system
- Improving field server system by reviewing the problem
— Control system based on GIS

- Performance and certification test about control system



- Certification process construction of control system
- Improving control system by reviewing the problem
- Support system for supporting underground structure construction field
utilizing 3D location awareness an wireless communications technology
- Performance and certification test about integrated system
- Certification process construction of integrated system
- Operating and improving of integrated system

- New technology application (Korea Industrial Technology Promotion Association)

IV. Final research results and application performance
[ 1 Research results

O Terminal development of worker and moving vehicle based on VI-GNSS

- Development of terminal board and worker and moving vehicle board
- Three patent application, two patent registration, six published thesis,

eleven conference presentation

O Field server system based on data and voice communications gateway

- Development of field server system and pole for data transmission

- One patent application, Two conference presentation at home and abroad

O Control system based on GIS

- Development of control system based on GIS

- One patent application, Four conference presentation at home and abroad

O Support system for supporting underground structure construction field

utilizing 3D location awareness an wireless communications technology

- Development of support system for supporting underground structure
construction field

- One published thesis, Two conference presentation

[ ] Application performance

O One technology license agreement

- Agreement name : MEMS INS-based system and method for

determining 3D-position of worker in construction site



- Licensing fees : Fixed payment 100 million won / 3% of running
royalty (inclusion of value-added tax)

- Contracted period : 5 years from the contract date (2014.06.30. ~
2019.06.29.)

- Contracting parties
Agency in possession : Korea Institute of Construction Technology

Enforcing firm @ Co. Ascenkorea

V. Research objective achievement and effects

[ ] Research objective achievement

O Terminal of worker and moving vehicle based on VI-GNSS

1. Position accuracy of worker terminal : within 20 meters (indoor and
outdoor 3D)

The average horizontal positioning accuracy of worker terminal : average
3.9m/100m

The average vertical position accuracy of worker terminal : average

0.31m/10m

2. Position accuracy of moving vehicle terminal : within 20 meters (outdoor only)

- The average horizontal positioning accuracy of vehicle terminal : average 9.8m

- The average vertical positioning accuracy of vehicle terminal : average 20m
3. Real-time position tracking and remote field monitoring

- Real-time voice communications : voice communication of 8 terminal is

achieved 100% by using voice modem in the band 800MHz

O Field server system based on data and voice communications gateway

1. Concurrent connection terminal wireless communication repeater role :
more than 8 channels

— Achieved 100% about 8 simultaneous connections per single receiver

- Achieved 100% about 16 simultaneous connections per single receiver

2. Success rate of communication applying adhoc method in underground
structure @ 99.9%

- Achieved 100% about 8 or more communication applying adhoc method



step 1 at tunnel construction site
- Achieved 100% about 8 or more communication applying adhoc method
step 1 at facility construction site

3. Success rate of worker position tracing in underground structure : more
than 99.9%

- Achieved 100% about worker position tracing at the same time of
worker terminal 8 or more at tunnel construction site
- Achieved 100% about worker position tracing at the same time of

worker terminal 8 or more at facility construction site

O Field server system based on data and voice communications gateway

1. Worker position tracking and data communications in underground

structure
- Achieved 100% about worker poition tracking and data communications

2. Situation recognition information offering for safety of workers and

prompt action in underground structure
- Achieved 1009 about situation recognition information offering

3. Information offering about entering and leaving vehicle of underground
structure

- Achieved 100% about Information offering about entering and leaving
vehicle

4. Alarm function according to underground structure situation
- Achieved 1009 about alarm function according to situation
5. Monitoring information offering about CCTV entering and leaving vehicle

- Achieved 100% about monitoring information offering

O Support system for supporting underground structure construction field

utilizing 3D location awareness an wireless communications technology

1. Real-time position tracking and management of worker and moving
vehicle : more than 90%

2. Response system accuracy through context awareness : more than 95%
- Accuracy of status information expression : more than 98%

3. Applicability and availability of underground structure construction field:



more than 909

- Support system for underground structure construction through selection
of test bed : 100%

VI. Application plan of research result

- Commercialization of worker and moving vehicle modules based on
VI-GNSS

- Appointment of manufacturer about VI-GNSS terminal for worker

- Demonstrations and demo for commercialization of trial manufactured
goods

- Construction site application through new technology application

- Expanding application of other areas
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E 11 270 M SHHA| AR 33
T& GPS GLONASS Galileo COMPASS
=7}y o= 2| Al of T4 =
= 5 M AT M B AN
HEH 6 3 3 =3 E:3/5 H £
o) A 4 247 247 27 117]
e (ofle| =8t 317]) | (oflv|=gt 307]) | (307] sh#[ofA) | (357] HHX|OIA)
ESTES 371 27 57 474
QX HEET | 13mEEY)2m=Y) 57m Am(Z=)/Bm(==2]) 10m
EIN CDMA FDMA CDMA CDMA
(7}) GPS

GPSE m=HbA ol 4 NNSS(Navy Navigation Satellite System)®] & o2 7§
ey Qg HA ~Rlo R 1973 K E 9 FolH, 247 (v 2F 31719 GPS <l
F974de] A% 20,180km ‘oA 4747F g 27t Ho| 6AEHOR EWHA AT
GPS 21715 7FA 2 Q= APl Al A - oy E FHYEFOZE 13m, T
goz 2m oo AFEE GPS 41719 AXNARE AFfFa Q)

GNSS A&e A9 Z4809d =2 gAalol, T, EU 59 GNSS Al;%ﬂ 2
AAR AP sAlo AAH FHE 9k GPS duisiAgS Hxs. A
stA 82 GPS II$F GPS III 7 @AIE vrol s, GPS I+ thAl GPS 1I-R
3 GPS II-F& FE¥th. GPS II-R<E 2003 5B 20061 7FA] <F 309 @2lS A
Aate] A29] NAZ(L20)9 A & MEZEAZTE AT 4= 9+ Block II-R
A4S BALSE Folal, GPS II-F A8 20053 58 20103 7k4] AALEAE §)
3 A= T-q“}r‘?l 15255 AlFalFE Block II-F 994 @alsksE Aol
GPS IIE= 49989 Galileo 317 o|gfAAE AV|ZE M=y}t FEER o] F
o] dd}ﬁ‘ﬂﬂiﬁ.ii 2010958 F19. GPS I adstA ol A= A<
dool wet 54 A9 AMu2E AdsiAy gdtes VleS EIAE AoE®

713 Aok ofgfe]l ™S "] 1AMd GPS 9143 dAdis)
Aol olal MAAY F< 2 3AH AHES 2713 Aot}

Block IIA/IIR Block IIR-M, IIF Block Il

N

IIR-M:

" S = Adds 2nd civil signal (L2C) - Adds improved civil signal (L1C)
a g{ﬁg;vr'\',,scf ';aé_‘zlf,f'gép = Adds new military code «Increased accuracy (4.8 to 1.2m)
. Precise Service. 16m SEp - [irstlaunch: Sep 2005 - Evaluating integrity improvements
_L1&L2P(Y) ;tav - 24 Satellites: 2012 - Navigation surety
5 lIE: above capability plus — Increased A/J power (+20 dB)
st Eaunch 29 - Adds 3rd civil signal (L5) - First launch: 2013
god Sateliteealan - First launch: 2007 - 24 Satellites: 2021

= 24 Satellites: 2015

a7 1.5 oj=2 MHE GPS Block ¢14=
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8 1999 29 Aol HEHS AHS T3 GLONASS FAEY JALE e
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GLONASS GLONASS-M GLONASS-K GLONASS-KM
1982-2007 2003-2015 2008-2025 2015-.....

Developer NPO PM Developer NPO PM Developer NPO PM Requirement defini

Producer PO “Polyot”  Producer NPO PM D&D phase since 2002r.
Total launched 81 SV Ordered 8 SV To be ordered up to 27 SV
Ordered 1 8V In orbit 2 SV Lifetime 10 years
In orbit 12 SV To be ordered 6 3% civil signal
Life-time 3 years Life-time 7 years
2™ civil signal

control seg
Navigation (OD$TS) system modernization
GLONASS augmentation system implementation
System certification for safety of life applications

Navigation service market development

Search and Rescue service implementation
Supplementary functions (TBD)

% 1.6 GLONASS & cH 5tA =
ZX : 2005 23l GNSS Conference ZEALZ
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AgmAE Fx=2 shar glvh ofde ®= GAYE Galileo Z2AE FEAFIS
Ehxl Aot
Galileo ZRAE+= AA 29A2 Agdth. 19dA= GPS % GLONASS®} A€

E
G S 8ol dAola, 2v9Al= GPS 2 GLONASS® 553k 54122 ¢
A1 Galileo 9144 & &3l Aot
2 CHAE Galileo Z2HE X &4

ch A W &

iz
v

—_

Z71(1999.10 ~ 2000.12) | O Galileo System A A|(ZHH], &X Model )
7H 25(2001.01 ~ 2001.12) O fIM HH AF
~ O 3702 MEO 9 MM = ShAl XM= L5 T
Hl‘-'__<200201 -~ 200412) e) 7<(D|.H|2|_ '?‘le-I-Q-I H/W %E‘é T
O HE ZH, =8M HMZEEAL X|at= 2ty
(200501 ~ 2007.12) | 5 ojajufx] oA I A|AEl A|E oo
O

Sa( ~ 2008) 78 % 4 =7t S5 WAl

(2}) COMPASS

THE AW AR=E fa AES AdFUA 2] EF(BeidowE gl A
Aste] 37 AU YHoE FAE COMPASSEHE A A7 AT HA 28-S 20154
kA G228 AFolt). oA 27] =z} ko] obd Galileo A]Z~El ko
Fofstd o, Alzd o]l AAddYdE ofFR 52 T w=4ds 55
A FAE 3M, AAAE 149 ALHEFESE Grstn Jom, 1o 9140 LAY
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[] &3 @¢7] AL (specification)
D &4 29

- T3 W9 400 T 480 MHz (UHF)

- Tx and Rx frequency, Tx/RxCTCSS,CDCSS can be set alone.
- Band width 12.5/25KHz

- Output power up to 1 w

- Transmission distance up to 3.5 to 5 km in Open area
- sensitivity: - 124 DBM

- 38 CTCSS

- 166 CDCSS

- 8 level squelch

- 8 adjustable volume

- working voltage 3.3 to 55 V

- 1 ppm KDS TCXO crystal



2) doly =
[RF Transceiver]
- FI4 19 402 ~ 470 MHz
- Transmit Data Rate : 153.6 kbps
- RF Power : =20 © 10 dBm
- Receive Sensitivity : -118 dBm

[Electromechanical:
- Current Draw : 19.9 mA(RX Mode)
16.2 mA (TX Mode, 0 dBm)
1.8 uA (Sleep)
- Operation Condition (Temperature) : -40 ~ 8 T
- Operation Condition (Voltage) : 23 ~ 3.6 V

3) dlely A
- ZF @) e af WS o
example) 32717} 1Groups FAd3stal 16704 125 o] &T}.
1= A1,A2,A3,A4,A5 A6,A7,A8A9A10,A11,A12,A13,A14,A15,A16
2% B1,B2,B3,B4, B5B6,B7,BS, B9,B10,B11,B12,B13,B14,B15,B16
- IDLE == f7]sta ivh7b A" Ticks ol RFZ A5 3t
- 72} @7l AAE A ZHTime Delay)el dle]lHE FA13Ht},
- TR A AgE oA = Syne A&l wel F4 AIZES ALbso
- Terminal Mode: IDLE, TX, RX ModeZ 4.
— Transmit Time(Tx mode %] A1%F): 200ms
- GPS Data format: 115200 bps/ 1Hz
B

$VIPNS,A3,271114,064351,373116.133,1265545.667,1018.38,0,0,2+02CRLF (64Bytes)

lo o

4) doly 4l
= 24 o3 dEH oA = HolHE FA8te] Serial ZE® AE g
- 7142l Syncil® =
- Voice Datas H&3st7] &A=
st o 24 Voice Datags A%3stal =413k}

- 74 : Data modem 2 modules +

-
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oice modem Imodule

- SyncAlE F7]: 30 sec

- SyncAlE F7]: 1 sec (SyncAlEE A&7} manual® A4 71Hs)
- UART Baudrate : 57600bps USB interface Mode
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@AY ASAR
0 A4 A8=
1 Test Date 20144 8€
2 Test System |[A|AH H& / 2} 8 O| 5 Kbk chaty|
3 Test Name Position Accuracy in Horizontal and Vertical
4 Test Goal Horizontally <= 10m, Vertically <= 1m
5 | Test Equipments
Algl EH7] 100} HOH +8 X BEA| D2
6 | Test Procedure |- Al™ St 7|2 2|5 20| QtE|LIV} 6t Watog2 SEC|X| YEE 1H
- HEo|L A= X 0|5 F2Hut ¢35} 0|5 #¢UE = 2
-8 54 UASUHOM = @ EHS Zotoh of 1000|E A2l &5
-5 BY TS 0|80 B 0|F, E[HIO|HE 0| &%t 0|
- X = SUE0| = SotAS M K| HXE +X|2h &
- X = S2E0 DSOSl AKX HAE X5 &
- 291 == 321 O] SAI0| THE7| O|SAIsof 107} 27| HjOjE 22
- XA 23] MA|
[ A &9 @27 g
1 Test Date 20144 8<!
2 Test System AAEH Ms / 2P X}F 81 O| S X2k EHEEHT|
3 Test Name Terminal Parallel test
4 Test Goal 32 terminals operate at ther same time
5| Test Equipments
: -
Al EHEF7| 32CH BT HA =23
6| Test Procedure | - 2CH2| X =AIZ7|2 LEE| HASIH = 16x2=32CH2| EtZT| F=H|
- Zf BH71e] I RIDE HIO|HE EAISIEE 5t0| 7| M2 = HO|F &
- ZH SHRTIE Aol S A7 HENZE HSt=X] =el
- XA 23] AA|




] 52A4g

1 Test Date 20144 8
2 Test System AAE Ms / ZAX) Gl O| S KEF EHEED|
3 Test Name Detection Distance
4 Test Goal Minimum 200 meter
5| Test Equipments
= =
=
-
Al EHEE7| 10CH CHb7| BA| =21 cH
6| Test Procedure |- A|® CHE7|QF 2HA| i=AIE 71 2000/ S X|St X H|0|E =4l (&
- 2000/ O|4 He| 2E k= X[ E= = 2050 157 4 o f
- HHEO|E S{2|FIR0l| £, THET| LIV S-S 5k 72X Al o
- ZHARIE 2H A2 E HEtE = HEf0IM TIOolH =4 o FF
- XL 2N *“?2 %_ JEHOIM HO|E =4l {7 =3
- 201 tE= 301 0|2t SA|Of THE 7| OlS ARSI 1071 TH27| HIO|H =&

XA 23] AA

@AY LG A7

1 Test Date 20144 8
2 Test System  |A|AHE H5 / AKX S O|SKHEF BHE|
3 Test Name Operation Time
4 Test Goal Minimum 8 hours operation continuously
5| Test Equipments
-
Al EH2EZ| 10CH CHRF D BAl =2 T
6| Test Procedure | - Al CH27| 10CHE TS| =T A|Z| 0 BN $£=AE EA 8 HA
- AlEl=E HOoHE TRV DRIDEE XNYSI=E ME
-5 10tie| Al THRVIE FSAIESHO 8AIZE HIOIH =& o2 H=2
-5 23| A
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1 Test Date 20144 8
2| TestSystem [AIAE) M/ Zt@IX; 9l O|SXHE EHAY|
3 Test Name Status Detection Time
4 Test Goal Terminal detects the status within 5 seconds
5| Test Equipments
— - EE= ===
1 S== ===
222 ==
B3 ===
il il A AR
Al EHEEZ| 10CH CH | BEA| =203
6| Test Procedure |- Ztixto| Q& &E 0l Z2S 7Pt AEIZLO] HPEIE =7t AR
- flEHE(30x 0|33 = 5 W 2[R0l AX|SH=0] d2l= AlZt
- & 10CHe| Al THE 7| GIO|HE X ESHY AlZt HE
- B 23| HA

0 2344 A2

T

1=

1 Test Date 20144 8l
2 Test System AAE MS 7 &KX} Gl O| S Xp2F CHEtT|
3 Test Name Emergency Transmission
4 Test Goal Emergency status information have to be sent within 2 seconds
5| Test Equipments
g o=
S |
= e e e
=== ===
==
s =
Al ctabz| 10CH CHab | BEA| =2 724
6| Test Procedure |- EtRIXto| 9|l 225 7310 SENZLO| BB E= =2t HX]
- QIEAE X% 25 U CH2 CHY| R0 @M R ZIFTS AR
- & 10nHe| Al BEHE 7| HIOIHE MESH &4l 8l =41 A2t HH
- 5 23| WAl




[ @27 &2

1 Test Date 20144 8&!
2| TestSystem [AIAE M5/ AQIX 9l O|SAE ©HYT
3 Test Name Temperature Test
4 Test Goal -20°C ~ 65°C Operation
5| Test Equipments
I )
Alg EHEr2] 10CH CHEY| BAl =22 =25 ¥y
6] Test Procedure | - M EAO| 753t 2 & M0 Al& THL| 100HE MX|
- A" 5 -20°C, 0°C, 20°C, 40°C, 65°C CHA 2 2= A& 9 Ho|E XE
-EA TR0l Zt 2 =Y, TRIDY S GIOIEE £ MY U 24
- adb k2 J1FEo S ™E7(2H0] Al 9| E|
[ 7] e
1 Test Date 20144 8
2 Test System  |A|A” HE / XL B! O|SXtEF thatby|
3 Test Name Water Proof Test
4 Test Goal Follow KFIS Water Proof Reference
5| Test Equipments =
==z ===
== ===
=== ===
== =
— ===
=== ===
ol |
L7 BAl Z=23 2 3 A AT
6| Test Procedure db= G A AR 710 M E
£ E0l g AlE A4l
s 29 ofs MY
Y TE7|2H0 Al 2|2
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1 Test Date 20144 8

2 Test System AlAEl ds / ZIXL 3 O|SXHEF EHET|
3 Test Name Shock Test

4 Test Goal Follow KFIS Shock Test Reference

5

Test Equipments

Al SHE7| 10Cy S| BEA| =23
6| Test Procedure |- Al& CHEI|E SZHAAIEH7|0f ME

- AU BHAIY FHO| e SHAY MA

- AlgE EAlst S 10mie] Al BET| L2 JE HE S S =l
-2 SHAY 7|F0f B TET|2o Al 22

[ ] Tunning Factor List

No Step Name Unit | Default| Test Range Explanation
- ) N U0l 28 7[5 AZH0] 22 ZE
1 | Initialize |Gyro Bias Mitigation second 5 3~10 240] XHO T HHO|O|A K| ZOIEBS
' ) JM&E00lEte 2E HE BE
2 | Detection [Walk DetectionRange G 085 |0.75~ 095 20| RO XS HZ, =00 HZE L0
: AHO|29| Xt & A2 M 20| o™ A RS}
3 | Heading [Gyro Trash Range degree/s| 0.05 001~1 U QA XD 20 3N HAUS ol
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e an ~f31 |98 o] - e mla ;} T ?‘ g? }3
[ 3 B || B v 2 [ s | %8 5% 22 A8 MM | Sxer . 222 1:15“
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| - 5 ‘ p_packets 1%
A B 3 D E F G H 1 J K L Vg

= p_fno p_kind pid p.date | ptime | p.coordx | p_coordy | p_height p_location_status p_device status p_worker status p.checksum | p dat(
2 | 2 EYs HOo|EFH HEID A= 3= s ZouE EHRET|E B IRFAER H3Hd :
3 11807|CNS 420140529 160534 354558.312| 12921543 307.2 I 0| 2|NULL 2014-05:
4 11808|CNS 420140529 160540 354558.312| 12921543 307 1 0] 2|NULL 2014-05
5 11808|CNS 420140529 160545 354558.312| 12921543 307 1 0] 2|NULL 2014-05
6 11810|CNS 420140529 160558 354558.312| 12921543 3073 1 0] 2|NULL 2014-05
7 11811|CNS 420140529 160604 354558.312| 12921543 3073 1 0] 2|NULL 2014-05
8 11812|CNS 420140529 160610 354558.312| 12921543 307.3 1 0] 2|NULL 2014-05
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10 11814|CNS 420140529 160628 354558.312| 12921543 3073 1 0| 2|NULL 2014-05
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14 11818|CNS 420140529 160658 354558.312| 12921543 3074 2 0| 2|NULL 2014-05
15 11819|CNS 4| 20140529 160704 354558.312| 12921543 3072 2 0] 2|NULL 2014-05
16 11820|CNS 420140529 160710 354558.312| 12921543 307 2 0] 2|NULL 2014-05
51 11821|CNS 4120140529 160716 354558.312| 1292154.3 307 2 0] 2|NULL 2014-05
18 11822|CNS 420140529 160722 354558.312| 12921543 306.9 2 0| 2|NULL 2014-05
19 11823|CNS 4| 20140529| 160728 354558.312| 12921543 3071 2 0| 2|NULL 2014-05
20 11824|CNS 420140529 160734| 354558.312| 12921543 307 2 0] 2|NULL 2014-05
21 11825|CNS 4120140529 160746 354558.312| 12921543 3073 2 0] 2|NULL 2014-05:
22 11826|CNS 420140529 160752| 354558.312| 12921543 3074 2 0| 2|NULL 2014-05:
23 11827|CNS 420140529 160758 354558.312| 12921543 3071 2 0] 2|NULL 2014-05
24 11828|CNS 4| 20140529 160804| 354558.312| 12921543 3074 2 0] 2
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4 | ool AE 87 x
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B 11 % || |#=| | EEA Ha o e ;? ﬁ
L T e e || EHegaa e 2s - L | PP
| - S | SVIPNS,002,000000,000000.0,353116.137,1255545.693,422.3,2,1, 177 |
A B [S D £ F G H 1
1 p_fno pfkind p.fid [~| pfdate | p fiime p_packets p_datetime ;
212 12845|PNS 2(20140702| 1812350|$VIPNS,002,000000,000000.0,353116.114,1255545.718,422.8,2,1,1*00 |2014-07-02 18:10:09.552+09
213 12846|PNS 2| 20140702| 1813193|3VIPNS,002,000000,000000.0,353116.152,1255545.708,423.0,2,1,1*78 |2014-07-02 18:10:53.831+09
214 12847|PNS 2| 20140702| 1813253|$VIPNS,002,000000,000000.0,353116.152,1255545.708,423.2,2,1,1°7A | 2014-07-02 18:10:59.86+09
215 12848|PNS 2| 20140702| 1813314|$VIPNS,002,000000,000000.0,353116.152,1255545.708,423.1,2,1,1¥72 | 2014-07-02 18:11:05.9+08
216 12849|PNS 2| 20140702| 1813374|$VIPNS,002,000000,000000.0,353116.152,1255545.708,423.2,2,1,1*71 | 2014-07-02 18:11:11.921+09
217 12850|PNS 2| 20140702| 1813435|3VIPNS,002,000000,000000.0,353116.152,1255545.708,422.9,2,1,1*78 |2014-07-02 18:11:17,96+09
218 12851|PNS 2(20140702| 1813495|$VIPNS,002,000000,000000.0,353116.152,1255545.708,423.0,2,1,1*79 | 2014-07-02 18:11:24.006+09
219 12852|PNS 2| 20140702 1813555|$VIPNS,002,000000,000000.0,353116.152,1255545.708,423.0,21,1°79 |2014-07-02 18:11:30.049+09
220 12853|PNS 2(20140702| 1814016|$VIPNS,002,000000,000000.0,353116.152,1255545.708,423.1,2,1,1*78 |2014-07-02 18:11:36.088+09
221 12854|PNS 2| 20140702| 1814076|3VIPNS,002,000000,000000.0,353116.152,1255545.708,423.4,2,1,1*7D | 2014-07-02 18:11:42.119+09
222 12855|PNS 2| 20140702| 1814136|$VIPNS,002,000000,000000.0,353116.137,1255545.693,423.1,2,1,1°7C | 2014-07-02 18:11:48.161+09
223 12856|PNS 2| 20140702| 1814197|$VIPNS,002,000000,000000.0,353116.137,1255545.693,422.4,2,1,1¥77 | 2014-07-02 18:11:54.188+09
224 12857|PNS 2| 20140702| 1814257|$VIPNS,002,000000,000000.0,353116.137,1255545.693,422.3,2,1,1377 [|2014-07-02 18:12:00.228+09
225 12858|PNS 2| 20140702| 1814318|3VIPNS,002,000000,000000.0,353116.137,1255545.693,422.5,2,1 1*76 |2014-07-02 18:12:06.264+09
226 12859|PNS 2| 20140702| 1814378|$VIPNS,002,000000,000000.0,353116.137,1255545.693,423.1,2,1,1370 |2014-07-02 18:12:12.308+09
227 12860|PNS 2|20140702| 1814438|$VIPNS,002,000000,000000.0,353116.137,1255545.693,423.5,21,1°72 |2014-07-02 18:12:118.343+09
228 12861|PNS 2(20140702| 1814499|$VIPNS,002,000000,000000.0,353116.137,1255545.693,423.5,2.1,1*73 |2014-07-02 18:12:24.378+09
229 12862|PNS 2| 20140702| 1814559|$VIPNS,002,000000,000000.0,353116.137,1255545.693,423.5,21,1*73 |2014-07-02 18:12:30.408+09
230 12863|PNS 2| 20140702| 1815018|$VIPNS,002,000000,000000.0,353116.131,1255545.670,423.5,2,1,1°78 | 2014-07-02 18:12:36.45+09
231 12864|PNS 2| 20140702| 1815080|$VIPNS,002,000000,000000.0,353116.114,1255545.682,423.5,2,1,1¥79 | 2014-07-02 18:12:42.487+09
232 12865|PNS 2| 20140702| 1815200|$VIPNS,002,000000,000000.0,353116.028,1255545.639,423.1,2,1,1*7D | 2014-07-02 18:
233 12866|PNS 2| 20140702| 1815261|$VIPNS,002,000000,000000.0,353115.886,1255545.678,423.3,2,1,1#*75 |2014-07-02 18:
234 12867|PNS 2| 20140702| 1815321|$VIPNS,002,000000,000000.0,353115.848,1255545.689,423.3,2,1,1373 |2014-07-02 18:13:06.638+09
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4 13795 CNS 2 20140728 164121 3546029 1202204 2714 2 0 1/NULL 2014-07-28 16:49:45423+09 20;
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Max Horiz Err: 6.9m
Max Vert Err: 12.6m
Max 3D Err: 14.4m

Lat Bias: -0.073m

Long Bias: +0.97m

Altitude Bias: +2.47m
MSL: +2.5m

Avg C/NO: 40.9

st

— o
=& B AAFA Vs R
AZE S4EA 1 400MHzY -8 o4 B H

CO010 EASY Enabled

elit changes
(+EASY & -AIC)
CEP (approx): 10.2m

Max Horiz Err: 32m
Max Vert Err: 154.2m
Max 3D Err: 155.8m

Lat Bias: -5.63

Long Bias: -3.03m

Altitude Bias: +37.2m
MSL: +37.2m

Avg C/NO: 40.6

oMol AHE HHEI| #
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CO010 AIC Enabled

GPS+GLO (SBAS Enabled)
AXN3.6 20140808 with
Telit changes

(-EASY & +AIC)

CEP (approx): 2.2m

Max Horiz Err: 9.7m
Max Vert Err: 6.1m
Max 3D Err: 10.8m

Lat Bias: -0.37m

Long Bias: +1.00m

Altitude Bias: +0.9m
MSL: +0.9m

Avg C/NO: 40.7
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