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CLAS : Centimeter Level Augmentation Service

Syl
WAMRIES  GPS:L1 C/A, L1C, L2P(Y), L2C, L5 ratareme TS
QZSS:L1 C/A, L1C, L2C, L5 AR5 RELCACABD.
Galileo:E1B, Eba
GLONASS:L1 (CDMA), L2 (CDMA)
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ST IEHR SSR URA R U*Atmospheric Quality D - . naB
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o _ RTCM STANDARD
Qasi-Zenith Satellite System Performance Standard (PS-QZSS-001) 10403.3
Draft Edition (H29.07.24) ) '
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. %ADIOQA:MuIti-GNSS Advanced Demonstration tool for Orbit and Clock
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« BIFERDIRENL 2drms -
(2 x distance root mean square) F TFHfich 5 e
« 2drmsIF5NDEERANE S EEERLTLDITBEELL VPL
s JUBWET REDHTHETTRIVLELHSD < el
s MZEHEFEADGPSZIERR TIXHPL, VPLAE A TES
- BHWIERBMICITIZTOREDHTEEL(TE HPL. VPLZ L@ %8 £ £ L5 EE
« BAIFERDIRELETTEL. HPL, VPLIZIRE & 1=4&11(0.0000001/hour)
« HPL:Horizontal protection level (JKFE{R#EL ~JL) ((WAAS) PERFORMANCE
« VPL:vertical protection level (EE{REL )L ) STANDARS 1 ed.)

CLASH Rt 9 £ 1EER (PTTA =<1x10° [/ hour ])

(1) Alert flag 1-bit flag

(2) SSR RA 6-bit index to URA [mm]
(3) Atmosheric Correction Quality Indicator STEC: 1o of TECU, Tropo: 1 [m]

Seigo Fujita et al. “Design of Integrity Function on Centimeter Level Augmentation Service (CLAS)
in Japanese Quasi-Zenith Satellite System” ION GNSS 2016
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* GARMIN®(t D =D D %S

" Premium GPS navigator )
/" General aviation E17GPSZ{EEE with smart features
GPS TS0’ d to C146¢ authorized | Garmin DriveLuxe 51 LMT-S

GPS WAAS-certified (Gamma-3)
™) $ 11,600.00
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“Interference Detection and Mitigation and GNSS Jammers” ION GNSS+ 2016 U.S. Coast Guard Z<DETZEIEIN TS
Ko, Periodogram Power Spectral Density Estimate
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“Experimental Evaluation of the Impact of Jamming on Maritime Navigation” ION GNSS+
2016 Institute of Communications and Navigation Nautical Systems Department
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« BIRIEFICLDEDEEZ N DHEHI

« 2011.12.4 K% A{52#RQ-170 Sentinelld. A®D
GPSIEEBICERENTASVERIZEESE N

httgs ://en.wikipedia.org/wiki/Iran%E2%80%93U.S._RQ-
incident

« TR22~24BI1ZHFTERBDOZLOMMAMN G, GPS
DRLHERAERE . ZEICMELTVDEDHRE
Oct. 11 2017 GPS World

http://gpsworld.com/spoofing-in-the-black-sea-what-
really-happened/
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CPUNSMEREIEISF LN, (S5 MEEYTR) T 7 TITS SDR(Software Defined
Radio) GNSS SSHED T AN A TULVS ([E B Zopen source{t D7)

« YIMNIIT7 T O—FDEREZERTSH. . FEDEBLRLEDOIEES..
SIEHDWDFHFIET,.SDR GNSS o 3aL—20MEELND2D0H S

SFEEY TR T7 MR ORISR MM A RIEC A E TES £ TE
(S8t ~sHE)

SDR GNSS > 2al—A(FZL{HI-F#E R AT 8E

Blade RF x40 . _ *300MHz - 3.8GHz RF frequency range
. it o eIndependent RX/TX 12-bit 40MSPS

guadrature sampling

*16-bit DAC factory calibrated
38.4MHz +/-1ppm VCTCXO

*On-board 200MHz ARMS with 512KB
embedded SRAM (JTAG port available)

eOn-board 40KLE or 115KLE Altera
Cyclone 4 E FPGA

HEDOENEIZ Pok’ emon Go AdH 5
https://hackaday.com/2016/07/19/pokemon-go-cheat-fools-gps-with-software-defined-radio/

An open source SDR platform
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