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Validation of Real-Time Precision Positioning
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abstract

Shinmura and Nasu (2020%, 2021%) constructed and verified an inexpensive and easy-
to-handle local area RTK-GNSS***° positioning system and obtained stable data with
an accuracy of less than a few centimeters. In this study, we extended this system to
automatically perform RTK positioning every second to verify the accuracy and reliability
of real-time data. The positioning was conducted at two reference stations. One was at
location where there were obstacles to GNSS satellite signal reception such as buildings
and trees on the university campus, (the ground fixed point which was used in Shinmura
and Nasu, 2021). The other was at the rooftop of the 11l-story school building, the rooftop
fixed point where the reference station had already been set up, the sky was open and
there were very few obstacles to GNSS satellite signal reception. At the ground station,
the network connection status, temperature and relative humidity were also measured
simultaneously. 600 data were acquired in 10 minutes, and the data with the highest ratio
were selected for analysis.

At both the ground and the rooftop fixed points, in the distribution of the difference
between the representative value and the value determined as the most concentrated
value of the data, there was a large gap of about 3.0 x 107 degrees where the distribution
became less. After evaluating the data quality using this as the boundary between normal
and missed fix values, we explored the causes of the quality decline and found a way to
improve the overall quality at the data processing stage. The quality of the overall data was

evaluated in the size of the standard deviation to determine the variability, and whether
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the representative values fell within the error range of two times the standard error.
For the ground fixed point, the standard error of all data was more than 10 times more
accurate than that of D-GNSS, but this was inadequate as expected for RTK positioning. By
filtering the data with less than 15 satellites reception and less than 9 ratio value, the data
quality and reliability were improved to a satisfactory level. For the rooftop fixed point, the
standard error of all data was about 1 mm in both horizontal and height directions, which
was much more accurate than the data from the ground fixed point, and we could obtain
highly accurate and reliable data with less scatter. By filtering the data in a similar way,
1t was possible to obtain accurate RTK positioning data in real-time without degrading
the quality of the data. This result shows that it is possible to obtain accurate and reliable
RTK positioning data in real-time by using statistical processing to eliminate outliers. And
furthermore, it would be able to be applied to automatic driving of automobiles, automatic

flight of drones, and ground motion and deformation monitoring systems.
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1. 1FU®IC

HTE Tl GNSS (Global Navigation Satellite System) #E»SREENLEFI— N %
FMHET 22— FHMS 1L, AP TAY— 7+ R —FERIILDELEELER -
BIEMTBRILCHEASN, A4OES L&t 2 Twb. GNSS # 2D IKITE 4
BEINL CEBEEMEL, 282 oc efiEHkEMAafbE TSN TS, —
BeIE 728 m ORREDNE TN TS, —77TGNSS #FED Sk SN D ETOW %N
FD LD EZFDOMAE RS 5T AATMAL * TlEE mm ~ B cm O/N SWVEEETERE
RN AATH) 2 EHNTE, FL L THEREOEESTHTCEHASIN TS, ZOUMNGET
EEEKEDT v T F L ERPLETHY), I— FINVO-O ORI L TRENWT L
CEiTh Ao, ARSI AR TWS. ORI EIEA T 20 ROIREEIZ
EoT, BIELTWAGEERRAY T4 v 7RI, BTV AGEIEXT A~ T 1 v 7 HIALIZ5
IFHENTWA,

PR - IBZE (2021) * I KEFEDOFHNEN Y AT L OBEIEEIZB VT, KFNOEY R ik
D ZMEEZIT) 72012, FAYT A4 v Z7HMDO 1 >THS RTK (Real-Time Kinematic)
BN AR L. Fo2cars, Hif - I0E (2020) ° Cld RTK #IAL 2 26 CfT 9 720
DYAT LR, BESORE ) O FrOKE ST RTK JIL 24TV, FERRIZIE LW
fLEER GEE. BREBLUOEE) 2IUSTE 52 L xR L. #ifd - 3828 (2021) Tl
2 IOz CHEBEICH T O RTK M. 77— 2 G35 2 L2 & o T, WALAR
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(ZEERIAYEE L C DT —EDOFE CHIEMI R N T 2 & 2B L 7.

RTK 2 7V A A TR GMNERREZGLIENTE LI 00, HEEOHB)ERK
DT AR NO— O HBERTT, HREBR L REOREM R k4 RIERTENEZ S
A, FA - W (2021) TIEADPSHIZ LIAET 5 L) FETH D, MEDOBIZIET—
YWEETHETHGME L IZZNL ORI % )72, BRI BGHALTT — % ORE
PEDEET L L b dH o727, IEFEICEEFII SN TV, RTK A7 Tlds2{E L 72 GNSS
FROBWRE, 2y VT =7 &N LTSGR L2EERO T — & 20U L TV EFRT A
HE 272012, ZEWREZR GNSS #HEOH & ZORLE, ZIEISHET L HUOEY L HEE,
RN, SHICHKRERT— 5 ORUSRE (Fy VT =27 ORM) &, A DT —
Y ORI B 5.2 5. AWIGECTIE RTK MM T =4 2) 7IVy A A TR L25AICE
DX BIEEPPEENLDZHSPIITH72012, Hik - 328 (2020) THEZE L 72 RTK
WALy 27 LGB 22T, RTKELZ 1 AT L ICHBEIR 2 DM F A2 IT > TRtgk L T
Wh, FRZORBEICREY S AL ERNEZREET L7202, *v b7 — 7 BRI SCERE
F—% (REBXOEE) LREEFCHE L CRTK MM T — 5 ORE & LB E1T> T 5.
RETIEHH - IBZH (2021) T — % LB AT Z LI X o TEHWHIHIZ BT 2 2 8) % i
AT AL ExHWE Lz, RTK MIMICREZ 5 2 2 RetEd s 5 AME LA O L% TE
L7203 EH257012, AUKENTHE 11 BOT—% ORMEHL Tl iTV, 7%
SHLT:. OB OF =2 12onTidfmddh oo THET 5.

2. VAT LIERK

RTK HIAZIZ IR RO EICRET A2 BERE, BEROZOIIHIET—% 2%ET 5
MR TR SN D, FEERIIOWTIIHH - WH (2020) THEEL/-P AT L2520 F %
R L 720 CHBIIEET 5. BEIRIIHH - IBH (2021) TN 21T 72380 (DLT, #b
FEREEITS) ICHKELZ. I TREERALOMEY, MEDLOIESEZ%E
THEZ GNSS RO SN LX) THh <, MERL IV F/NADE L CHllERE R E
(L& TW5? (M1B). HMAERICERSESZ L5 TEKR 2R AL 012, ikt - 354
(2020) TR L7cFNOKRER LIZH HHEERICHEE L -MEICOBERZHE L (K
2) (UF, BEELNEFRBT L), STEEFHATTBY, BEMRIVFNAZT &S
FTHDODBIZITE A E W,

(1) WEES

PR - BRZH (2021) TIXHEIML AT ) 72 ICHEM AR RV BEBICHFS LT, AOFTT VT
FEBNCHN 217572, T— 7 OB A~— 7+ >~ (Android OS) 124 ¥ A b —)
L7zBH7 7)) [rtkgps+] " A MH L7z, SHIEHE U2ERH (727 F & 2{EH NEO-
M8P-0") %M L7225, HBEA DG 24T ) 72 DI REICT v 7 F &2 EEL
T, F=FMHHOI Ea—F 2 a0 AT LA—R A2 FHERE L (M1A). 77
B L OV GNSS ZERIIFAT - RE (2021) TR L 728238 & [W A% Tallysman Wireless
o TW2710 (7> 7 F) B X U ublox 4 ® NEO-M8P-0 (% 1E4%) TH 5. ik - I/HE

(3)
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EF, 5 AR =31 3B+, & v b
7 — 7 N7, GNSS H 5 12 # (NEO-
M8P-0, ZED-FOP "), i@t (SHT35
g%ﬁcm¢5mﬁw%@m%ﬁ)%
&

“JEWH GNSS 7 > 7

(ANN-MB-0") . N

s . IR (SENSIRION 0>

A GNSS T 27T SHT-35% /5 4 — S L
- FS400-SHTS35)

Wi-Fi 1) ¥ —% (CPE210%)

B 1 RBEhR (M) OBERD & AR 2Rk

BEEADI)IHRZALRDOL »HOEIZ—EEB X O EIEH GNSS #HEZE T v 7 F % FHE (i
N T —7%EH). TNEFNOT v 7 F TEINEFIEFEEr — TV EDw, ZheEh
TR D5 D B ZERE (ublox #O—JE¥H NEO-M8P-0 5 L " J& i ZED-FOP) IZA%. BEC D
X kB DO FE ORE 2 A A OHMANZ IS EEFT (SENSIRION 00 SHT-35 % /S 7 — V4L L 72 FS400-
SHT35 THIX i EERE 12 1.5%RH, X 01C) 2% EL T, 7= 13T AN =31 21°C A
hEns. WiFi) ¥—% (TP-LINK 4t CPE210) i3 5 ANV —/3 1 #2250 LAN (236 L ¢, %
T =7 OZELHNT— 5 OXEEEZIT). T—FOUNHEOFEIILH B IO 3ICEHK L. &
BEBOL)ICHBRIRERCHEIZL > THINTWS, HAIZATHICHZ SN REBSEAETH
L7z, I L D GNSS HEDOBROZEIRIIIKE S BAL L, K TiHRe LM TH»5 11 H
X TEEM O L ZEIRED LI BIF 2B TH 5.

X 2 & L mIlEkE LR B L OB E R
IIBETCORERE LICERE SNSRI 7 v FFOFMA
*FMHALCGONSS HRET— ¥ ZEHOT7 v T aik@E L. T
YT TR/, —EREERE Gk - I0E
2020 CHE L2 b o LB, REmSCTHA), —EER B
(M FER L b O TR THM), ZEEREIR/H.
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(2021) T, AL ZERT 2 EIIERBEZTTOL » OB Z I L THROZERICTF
TT7 V7 FEEWT, MK THRICHE L2 SRIEE USEETC T >~ 7 F % % EEE L 7.
TR RTK IR T — % #HLF$ 2 726125 A1) —384 3B+ |2 OS & L C Raspbian %
AVAM=NVLTHERALZ RTKUMICUELZTO T T AETATITI)NEL>TVD
RTKLIB" % [II@&RIC & 2 B G EA M O FeRss ] F— A=Y By vu—
FLTI A VBIPA YA M= VLT L. RTKLIB ® 9 L85 HO L 7 o
7 J h (rtkrev) ZEALCLHB EI2H 10 5 HERGICUEZTH) 720D = VA7)
TR alER LT, cron 2 & » CTEMMICETSE /. 2 2T 10 4 MICHUE L 7249 600 18
DT =5 ratio DEHWVFERZ 10 7 HOMRFMEE L CRtgk L7z, 7 AR =311
Wi-Fi) ¥ — ¥ BHTHRENO Wi-Fi 727 2 ARS  MIERLTBY, 22168512
FHLAN 28 CA vy —% v ME L7z, BHT2EERT—FIE4 5 —F v F EIZH
XX A= NFEHTHRIRLZ. rtkrev OFET 7 AVBLIOCEMESEH720DA T ) T
N& cron DB R CRDMNERA BLXOBIZRL:, 7=z X312F &7,

M REL BB T 272012, MELZKMNL 723 v 7 58I R
(SENSIRION 4 SHT35 # A7 Y L AB L T T AF v 7N T ¥ 7 L CHHER K3t %
L 72 FS400-SHT35) #H 0 A7 T (K1C), R L72f55 % I°'C AJJTT AN =31 12K
JDLUTRTK MM 7T =% LRI 10 B ZICHUSF L7z, S50y N7 — 7 BB H 1T

A 12DIZT AN =L THhL WiFIDOT 72 ARAL v P F Yy AFF—NIH L TENE
M ping 4 10 7128 10 AT o 7 R 2 EEF L T 7 A VIS L2, SThiboT7r—%
3T AR =LA HWEBDO T 7 A WIZREE SN D EAEFIZ, 77— OBUSIRIEEZ Y 7V 5 £ 4
THERTE S L9 ﬂ%ﬁ—nm%@%~%pbt.mﬁ&ﬁﬁ@ﬁﬁ%Mk$vF7—7
HARD720D cron iREEAZ ) T F &2 A BLX O CIIRL.

(2) BLES

PR - ARZE (2020) THESE L 2BRER Y AT ADT ¥ FF 5T cm BERLZ2FTIC
EMELTTyTrERELL (M2)., T2RZENFHITTEBY, »oE8Il L@ﬁwm
ICREE ML X ) B R EW X W2, ZEWEE GNSS Bz £ (., < IVF 3
ADZEIIIEF NSV, BE)G & L C ORI L B TRTR o b & 1ZIZRETH
BH, RIBERRE Ay MU — 7 EROERIIIT o T v, IR L T — 5 oz K
4R L7z, HRF - BRZE (2020) OFE#ER Y A7 AT, F v MU —rERIGEER T -5
LR > 5 A1) =34 |2 USB Ko 7 Vv E R L Cw/zhs, &y b7 — 27 JERO7-H0
OS OB 2 RTK 7 — & K5 #¢mtﬁwi70,%@?XNU~N4KU$3F>7

VR LTy BT — 7 He miﬁ%ﬁibﬁf: CTORTKHMNZIZBIS 2B & L
DRGE L EIEL, WEEREFEETHY, B _n"J 10 Mo 7T—7 2L LT 7L

ﬁ%ﬁ%774wumﬁbf,%ﬂm%—ﬂmhkbt
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GNSS ZET7 o7 7 o
(TW2710) . GN%%ETE

dsuA
GNSS ZfEH | [ mmer
LHE (NEO-M8P-0) | | (FS400-SHT35)
1 USB ¥ 312

5 A A1) —s%4 3B+

$n—ou
1o Wi-FivE—%
SN VAL VAW (CPE210)

A

A 4
Wi-Fi 72E€AEKRA >+
(Archer C80)

M3 HE@roamikElEls sty hT—7BIPF—7Dih

FKENE T — % O T, FERITAR, BHRITEROXE, 7 A1) =31 3B+ |21%, GNSS #2175
BEZEHRTZE L T EN/ZRTK =45, YU T7IVR— & LTSN USBREHTAN
END. HERBERIZA Y —Fy P EEHEIF AT —NEZREALTCHAY NT—2 %2 BLTT X
N = DZTHY, RTK 7% L dh b TUB SN CTIEM R EFERASH IS NS, RIBERT
(SENSIRION #t: SHT35) 5 1Z5 AR =S4 D I°CICTF— ¥ WA ENTUHE I NS,

Wi-Fi ##% 13 TP-Link 4t ® Wi-Fi )V — % CPE210% VJ ¥ — % & L Ci%%, Archer C80“ % 7 7 £ X
RA Y MLTEELTHERL.

— R || TANY =23 3B Dl gurrnnnnnnn RTK #8115

> BET TS (—EREER) :
CTEEARE D SRR =1 3B+ Q

e blmEr r T CEpgER) €

—mEA | SRR U—1 B O,
PeE7U s+ (—REBRR) |
> UEEEE SRR B,

BETZUTFT L (CRAEBBE)

SAR1J—/5{ 3B+ ® . 1 -
Kot wm [ U8 oL s P EERY—/

B4 BRERLICGRELAZEERBIVCRE LENORGHEKEEETL Ay PT—2BX Y
T —F D

FKENET — % OWNT, EFRITHER, BEHRITEROXE., 7AX) =41 2O0O~O0 55 % R L
7o, FO)b—EHEHOIEERH, BEBREHB LAy b T — 28k BHHAOGE 3G AHmTT—
SRR L7z, —BEHO 7 » 75 1& Tallysman Wireless #:0 TW-3710* T2 /E# (ublox #1:
NEO-M8P-2) |2#fe. RO 7 v 7B LG e a e ik * v b7 — 78k - Bl
FD 5 XX =784 D USB R— MR L72 USB Ko 7L (¥ + 540 PIX-MT100% 121 F ~ &
INANVDSIM % ANLTHA) 12X > TA vy —3y Mg L. HEFOT—513(4 % —%v ML
WHBEFY AT —NNELNL. BEREIF YA —NRHETERERT— % %22ET5. A2 b
= 7 RO AR =R 1Z 15T Ay P 2R AER LT, U EAE
REZHRETLIEICL > THERT A, SOIHEBOEERAY— 050 ssh#EHT& 5 X912,
sshick b b ArnVzikEL.
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3. AEHREESR

W BESIE 2021 4E 4 B, B B AIEEAE 11 AICRE L CRIEZ B L7, RTK AL
LBREEBENET = %) TIVY A LATHEIZHE, RETLLOICE, YAT40N—FE
VT MEBIZEEL CHEBICEEL, 2B22%y NI =2 RBEHOT— 5 @BEID <
TN BLERHDL. I TIEET VAT LOBERN E LB L o I RFR Y AT L8R
WZoWTH L, TORICH g, B RERTIIE LT — % DT 217> T\ L

H EEFICBNTTI AN =S I2L > TH 107 B EICRTK M2 G L7z, 7—% %
1 APRTIC TEEUS LC, 10 40 BHCHUS L7249 600 o 7 — % 75 RTK Lo B o H % &
% % ratio DA RO RKEVWT =7 ZHMM LT 10 oMo FEOfEE Lz, RTK #Ifzo 17
TEOFTRTCOT—71Zur7 b LTk LT, 1058 &0 RTK B0 FTME & A, B
BLOCAY VT =7 IRROT—71Za 7 LI L7727 7 AV L7z, EEAT -
WZHRE L7z, 22 TIR105 T8 OERTT— 7 2T V2. 1580/ 7V s A
LT —=FIZOonTIE, FaedbozoTiiEd 4. BEENOBERF Y A7 4T, WEEE
oy N7 = 2RI E B 72 RTK RS 1, b bog ol & FAR 2 TIE, Jrik, BT L7z,

(1) >XF7LOEBERRLEAR

WEADOY AT H132021 4 AICERESNTEEXBL, Kimx#EL T\ 5 2022
1 AREELMREL T — 7 2R LT 5. BIfERBL o089 » AR 77
TN EZOMTTEL LRI TO®E) TH 5.

M 2021 4E 8 A, # EEHRTI AR =4 D<A 20SDH—FKDFMTTIVIZLoT,
OSSN —FANWN=Zy 7RI LTCIYATLAZDLON 7)) — A L7z, HEIIEHI N2
YFFIHEMENRTEBY, BEST AN =S OFHIZL > THEDIZ LD HVIRETH -
72, RiEAEW RS, BOBWESHEY T YT FO—EII Y425 MBS TR EE
WEBIZEDD 2012, FAXNY) = NAREEZHLE LTEIRICZSTZEEZOND. Hik
KRR S il 72~ A 7 1 SD 1 — FICAREEN A U2 S w720, THAEDH
HXA270SD A — NIZKELAz LI, AN = RXAI12GEHT7 7 272 20tk
FERED T 7R E Tun e,

@ FH 2 b HAERMO USB K> 7LD 4G D 2 YT, KRR 7 — & 0%E
HIEEY, EHOBHR/KTY Y7 VE— FOUEDARD KL T Lk oz, FANY =34
ZFEGE L 72 USB BEZR DAL e o 72 R IRIE, T AN — 3 1ZHHG S D B D578 4 /)
Eo 2702 USB TG SN DBV S HITNS L o TE L. L1 1A OZf
LFREREHEHL T, WHRELT3A YA TORBERICENEN]LIEDRT AN —
WA BT HE I L. Z2OBRAGEHRA N DB EILBIR L7225, B kbl ik
o7z, USB F ¥ 7))V PIX-MTI100 I3 F#FEE 3 5 2 EPMEARICHRE ST 2 Wz o 125
HHIARBTH 525, REZE ) — 8V a2 ST TELTO BRI %
MELZLOTHY, fHHE GG L THEHT2 2 &2 BE LA TIERL, 600
HEHCHBIUN G CHEREZT O TE RV EXTFHEIND, 200 FICE
E L7ZBENER SN DA, HBNOFERSHL SN EBEZHHT 2 LEN D 5.
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SNI M THESET A L VW) C LB HID 1 DO THo7272012, OB Z ik LT
HZEIZL ZLTCEOXMKE LT, 2y VT —2HEHEZERL T, WhEAI21E 0S
% FREE) L C USB F ¥ 793 4G BEEANF#EAE S 2 £ 9 12 L7z, RTK A#ER R E) -2 fH
HLTWAE T AN =31 D 0S® % Fikeg§ 5 &, RTK MALD 720 OBEASTRE]A L b
ENT, FEAD NI TNVEFIESRITENDED L7200, N5 EIIMIL L 72T AR =8
AIZUSB Ko 7 Vv aikE L ¢, Eitotry T — 7 EHEEB L OEH % TbE72. cron
2 X o TG —%ERED ping D737 v M FHY—NRLELCEASIN TS A V7 —
2y b EOBEEOY— NI LTED, $XTOF—N"PLIREN L WIGEIZIE A Y T —
IR S HWTLC OS #HRE S, ZOLL AT ANTUER, HERF—%
DOEEPETHUEILEFAZ L3R ko7

@ WEEEDOT VT FHROWHKE (2427 ¥#45) 2L > TGNSS HEDE RN E L %E
TELrolz, TENECHHICHRWT > 2 a Yo 220N TR L2 L Bb
N5, fG5M% EOMVFOTN T OOEE LI BEDSH 5705, EFRT— 5 ORSE
AR L 7235 A RN ISR T 2 LB H L. IEFE THRWT — % % HEIAYIZHIBr§ 5 2
HEIBODLMDIIOVTIE, SHROBETH LD, WHFoT—4% 20O THEHRY—NLED
web TR LT, HHICHRETELLHICLA (K5).

RTKOZ
1ER FHER
202201240010 IPaddr:192.168.0.120 : ping-to-WiFiR 0% loss, ave=7.003 ,mdev=22.100 ms : ping-to-CAS 0% loss, ave=25.007

,mdev=14.669 ms: 11C 95% RTK: 2194 54432.000 32.803894182 130.7294966880 52.6343 1 17 0.0069 0.0047 0.0142 0.0029 0.0060
-0.0032 1.01 97.5

2K FAESR
202201240015 RTK: 182.168.0.121 [Paddr:2194 54639.897 32.803888759 130.729501520 44.0576 1 5 0.1958 0.3004 0.4937 0.2393

0.3498 0.2987 1.00 6.6
rtk.conf

202201240010 RTK: 192.168.1.30 IPaddr:2194 54588.000 32.803790556 130.730540772 86.3687 1 21 0.0055 0.0042 0.0114 0.0013
0.0015 -0.0051 1.00 999.9

5 F—AR—VZLRICFERENERTIHE L 2RTTF—%

BHOF— Y DIuER—AR—IJTRELECEICEST, 2y NI — 2 EFLEELSOBERO
VAT ADRTRTCIEFEIHEL TWADPDOMRNRTEL., T/2RTKTIE R v 7 VE— ROk L 72
A IR AT S D OREEDHE L T LW RN D 5 2 & QRIIZ G2 5. 1 EEFHERD
F—ZI3ES, B EBH, TP 7 N L A, ping OFF#, S & M REE, GPST, #JE, &5, &,
WAE— 8, R E bR E PO EFE Jb-REE - FL b - Ibo3a it oK
4y, age (FRHERF— & L OERF) | ratio.
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(2) #_EFESD RTKBIFIFER

4 6 |2 RTK i H 0 9 b fix f# (ratio 75 3 LLE) ™ 0 10 40 Z & R EME Z FEEIEIZ 7
oy b L7z, float fi# (ratio 2% 3 i) (ZFR 72, A EORK6A (dHedhciERE (B), i
Rz &), F26 HMIZBT A 100 oREMERL. 551727 —F O ratio D5y
HIWEFry THHY, FRICLER o TN —THFT5EREL 3OO 7V — T2
HIENTEL. Bidratio ICL B 7NV —T0ENTH ) FEH 3~ 10, #EAT10 ~ 100, 77
B0 LLETHE. 320H57F770DHKRD ETIETRTOTF—% (n=1442) 70 v hTX
57— & #i (328020 B~ 328060 ) TR L7z, ratio AW T IV —7 (FH) IR
52K b0, ZORAT = VTIEIEEOT— % ZHTlZ & A ED8328040 FEAF T IZ 4
LTWwa, FROTIT7IE 07T 7 OMBOEED A r— Ve 105k LT, 77—
3 2 #HIANEEOHFHO R RAFITIZC B L) IZER L7z (3280370 B~ 3280410 ) .
COFREHATIEIHF VT =7 DIESED X 1IKE {7 5553280390 FEAFTIZEF T 5 HAIZH
%. ratio M 7V —7 () &, COFRREFHTIIHFOO 7V — 7 L EFRIZ 3280390 &
EICERT L0, BEOTF—% 2BV CiZI—EHRLICIEATEY, £hoEauviddk
FIZE, b ratio BTNV —T GR) ZT =5 EPL &G 7V — 7 LI3IZRE
O THL. I TOHRBEOHBICBITLT - OETOREXHRT 72012, K
6B ICAREDHHTT = OBE L AN T LFR L7 (M6B D D). thito 3280389
Ji~ 3280390 ED X2 867 DT — & 25 V), MOXEIZIE L TEEMIZZ ., 20
XN TE 527 — & 238EH LT\ 5 328038938 i ~ 32.8038946 FE D #iPH % [XI 6 A O F 12
AL7z. WO T 7OEFRE K00 B L2 Ll sb. 2 TIEMtEo 1 HED
DY 2em ICAHS T 5. FHERBLIOEEBO 7 V—TI3HEO T — % 2B TL&T, Kan s
— 713 4T 32.8038940 FF ~ 32.8038944 FED#HIZ A L. 77 7 TlE—H I O#PHTT —
IWMEARAGLGAL TS L)ICRZAD, EaoT7ay PENTWALIEEMREDH S
DT, EANSFTLELTHG6BOTIIRLZ. CANTTARL, ZOHBADIZIZTHIED
3280389420 E ~ 3280389422 FE D 7 — & XA i & 7 — ¥ #4234 £, IER A ITHWIET
T =I5 H L C LDV hD. Lo TIDEMDIEEDOHEEIZZDOXBOFRTHLB
£ 23280380421 FELHMEET H I ENTE B,

FEEICLTE6CICBWTIREDTFT—% %270y b4 5 &, #riiid 130.7294969 &~
130.7294972 E DN 5 2 & Hrdr A, EHIHOIEIEB L% 3cm TH ) EEFEOLA L I12IT
FfFECTHD. TNELCANTTAICERLTCT—IDPEF LTV LEXHE»OREOEDH %
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H5. ratio l T RTK 77— OME = RITRIETH A D)5, ratio 73800 ~DHEFH TIL, AP
BOIERDBIF R T =P EONTOEIITTH LA, BEEHD L) 2 EEENE VY
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Imm TH 5720, 2FMHOHEELEEIIENY 12mm, B 74mm, AN lmm TH
L. BT - RZE (2021) 2B B ESOBER X OEEICHELB =% A T 2021 FoH
FEHZROTAEREE2IR L. BLICHET—IORHMOY — 7 lHEET 5 &,
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HEE O FEME & DFEHY 0.0000003 EfFEIZF ¥ v 735 5. ratio T 10~100 DA % For L72H DK
T, ratio 28 95T TEDNF v v TOMUUTIZ % 2EEEITHEZ 5.

@ WM R B E RTK 7 — 7 o 5WE

4 9 |2 ratio 283 25 10 DFFEES W E T E N7V —T (£3) OT—F DRIZD
WC, fix EOMEE L MAFME (1) L oZEZ M, MRmERkeiftie Lcray L7
757 TIEELEEETIZTF =0 EF 5 HEPMRTE S, A T OEBIIHIEE
LR TREBEDENEFICRECT =P ET > T L. FiEEEI D2 g,
RNFIRA G DB 2 Z T e T — 7 I X DR EFWIETAREINNSILS DI EhD,
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A HEERDT AR =L BITH AT Y 2 — VEkiE
O RTK MEB LT —FEEDZOD AL ¥ A7) T N DFELT
0,10,20,30,40,50 * * * * /home/pi/TEMP-HUM-RTK sh >/dev/null 2>&1
@ A v b7 =7 BRI OERB X OREO 72D WiFi Y E—=5 24 L7z WiFi 77 ¢
ARA ¥ PO ping &K 10 73 FEAT L CTHE R - fin gk,
0,10,20,30,40,50 * * * * tmpl=3$(ping -w 590 192.168.0.1 | tail -2 ); echo -n $tmpl | cat -e
lcut-d""£6,14 | sed -e s/" "/"¥/"/ | cut -d "/" £ 1,35 | sed -e s/"¥/"/" loss, ave="/|
sed -e s/"¥/"/" mdev="/|sed -e 's/$/ ms/' > /home/pi/log/ping-WIFI
@ F ¥ A7 —r3E (160.16.13472) OFEHIRLOER B L OFLEkD 72912 ping %7 10
AT LR R ik,
0,10,20,30,40,50 * * * * tmp2=$(ping -w 590 160.16.134.72 | tail -2 ); echo -n $tmp?2 | cat
elcut-d""-£614|sed-e s/ "/ ¥/ /| cut-d"/" £135]sed -e s/"¥/"/" loss, ave="/
| sed -e s/"¥/"/" mdev="/| sed -e 's/$/ ms/' > /home/pi/log/ping-CAS
@ MO —o3 (1244111717) 55T ANRY =84 12T7 7 v A L TEMEORERE, RT%
79720 ssh L&D b A VaEIERL THL.

**x**0f | /usr/bin/netstat -ant | grep "124.41.117.17:22 ESTABLISHED" :
then “/usr/bin/ssh -R 1234:localhost:22 -f -N taro2@124.41.117.17 ; fi >/dev/null
2>&1

B MEESTORTKHMEBI YT —YEEDLDODXAL A7) T b

#1/bin/bash
#1055 EICFETTH

DIR="/home/pi"
LOG_DIR="/home/pi/log"
LOG_FILE="date +%Y%m%d%H%M -log"
DATA="$LOG_DIR/pos"
DATA2="$LOG_DIR/pos2"

TIME="date +%H%M™"
#EHOHM 22 %L LM
LOG_FILE2="date +%Y%m%d%H%M --date -1 days"-log"
YEAR2="date +%Y --date -1 days""
MONTH2="date +%m --date -1 days""
DAY2="date +%d -date -1 days"™"

#ping DFERPFPNTZT7 7 A VD HIUTEBIZANTITD 7 7 4 VIdHE
if [ -e SLOG_DIR/ J; then
PING_WIFI="cat $LOG_DIR/ping-WIFT
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PING_CAS="cat $LOG_DIR/ping-CAS
rm -f $LOG_DIR/ping-WIFI

rm -f $LOG_DIR/ping-CAS

fi

# IEFICIERiHoa 7 oBEH %4 4 5
if [ $TIME -eq 0000 ]; then

FILE=$LOG_DIR/${YEAR2|$MONTH2/$/DAY2}????-log #1o0nTnF—%

for FILENAME in $FILE

do

cat $SFILENAME >> $LOG_DIR/$|YEAR2I$IMONTH2I$/{DAY2l-log # HN % Z D727 7 4 Vv
x5

rm $FILENAME #1053 07— 7 & HIk

done

timeout 20 scp $LOG_DIR/$IYEAR2I$SIMONTH2I$IDAY 2l-log taro2@www.shinmura.jp:/home/
taro2/public_html/log

# rm SLOG_DIR/$IYEARZ2ISIMONTH2I$IDAY2l-og # HZ & IZF e DT 7 AV EEELZS
HETH?

mv $LOG_DIR/poslog SLOG_DIR/$|YEAR2I$IMONTH2I$DAY2}-all-log #1 HIZHUS L 7z &5 D
T=8EHMNGDOT 7 ANVIZT S

timeout 30 scp SLOG_DIR/$IYEAR2I$IMONTH2I$IDAY 2}-all-log taro2@www.shinmura.jp:/home/
taro2/public_html/log

# rm $SLOG_DIR/${YEARZ2I$IMONTH2I$IDAY 2}-all-log #1 HIZHUS L 72 &5 D7 — & ik L 72
bIHET S ?
fi

#rtkrev 2SE)CT W72 5 FEAT

isAliveRtkrev="ps -ef | grep "rtkrcv" | grep -v grep | wc -1’

if [ $isAliveRtkrcv = 1 J; then

# 9T TIZEINTW A rtkrev & W o 72 AR

ps aux | grep rtkrev| grep -v grep | awk ' print "kill -9", $2 |' | sh
touch $LOG_DIR/$LOG_FILE

HAEAHBS 2T 7 7 4 VIZEREE

date "+%Y%m%d%H%M" | tr -d "¥n" >> $LOG_DIR/$LOG_FILE
echo " IPaddr:" | tr -d "¥n" >> $LOG_DIR/$LOG_FILE
/usr/shin/ifconfig | grep "inet " | cut -d " " -f 10 | grep -v "127.0.0" | tail -1 | tr -d "¥n" >> $LOG_
DIR/$LOG_FILE

#ping OFI 10 5 OFER T T 77 7 4 )VITELER

echo " : ping-to-WiFiR " | tr -d "¥n" >> $LOG_DIR/$LOG_FILE

echo $PING_WIFI | tr -d "¥n" >> $LOG_DIR/$LOG_FILE

echo " : ping-to-CAS " | tr -d "¥n" >> $LOG_DIR/$LOG_FILE

echo $PING_CAS | tr -d "¥n" >> $LOG_DIR/$LOG_FILE
HIRELEEY T 7 7 1 VL

python $DIR/TEMP-HUM.py | tr -d "¥n" >> $LOG_DIR/$LOG_FILE



Gz —EW sy 4 Fa—H ) - =) T RTK VAT 4L
A NT=2 BB L2 TV E A LEEE N OMEE — 59 —

#10 3 FIFHA L 724718 7 — & JIERE R0 9 B ratio NElRAKDIT 2 IERE LR L a7 7 7 £ VIZEeEk
sed-e's/ //g $DATA > $DATA2

sede's/ / /g $DATA2 > $DATA

sede's/ //g $DATA > $DATA2

sed-e's/ / /g $DATA2 > $DATA

rm -f SDATA2

for DATAFILE in $DATA

do

RATIO="tac $DATAFILE | cut -d " " £ 15| sort | tail -2 | sort -r | tail -1°
done

1=1

while read line

do

RATIO2="echo $line | cut -d"" £ 15

STATUS="echo $line | cut-d"" {6

if [ $i -gt 2 Jthen # Ny OIS 21T 7 AT 5
# if[ "$STATUS" ="1" Jthen #status A1 (FIX) D7 — % % H#R
if [ "$IRATIOZI" = "${RATIO}" Jithen #ratio SR KD T — ¥ % H#IR
MAX="$line" #ELOT—5 BT 5
fi
# fi
fi
let ++1

done < $DATA
echo $SMAX >> $L.OG_DIR/$SLOG_FILE

echo "# " | tr -d "¥n" >> $LOG_DIR/pos.log

date +%Y%m%d%H%M --date -10 minute' | tr -d "¥n" >> $SLOG_DIR/pos.log

echo"-"|tr -d "¥n" >> $LOG_DIR/pos.log

date +%Y%m%d%H%M >> $LOG_DIR/pos.log

cat $DATA >> $LOG_DIR/poslog  #10 Z3HHUT L 727 — ¥ % poslog &\ 7 7 A WIZE
rm -f $SDATA #10 pH O T — & % {HF%

#10 GO T— % % % L 72D T rtkrev % iEEH)

$DIR/RTKLIB/app/rtkrcv/gee/rtkrev -s -d /dev/ttyl -o $SDIR/RTKLIB/app/rtkrev/rtk.conf
#I0 DT =5 2 F D727 7 4 IV ZERE

sleep 20

LOG_FILE3="date +%Y%m%d%H%M -log"

timeout 10 scp $LOG_DIR/$ILOG_FILE3} taro2@www.shinmura.jp:/home/taro2/public_html/log

else
#thkrev DSEIV TV Lo 726 LT — % % § L O D1 I1ZE T2 rtkrev 2B 5 721F
$DIR/RTKLIB/app/rtkrev/gee/rtkrev -s -d /dev/ttyl -o $SDIR/RTKLIB/app/rtkrev/rtk.conf
fi
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#!/usr/bin/env python
import smbus

import time

12¢ = smbus.SMBus(1)
addr=0x44

def signl6(x):
return ( -(x & 0b1000000000000000) |
(x & ObO111111111111111))

#main

12c.write_byte_data(addr,0x23,0x34)

time.sleep(0.5)

12c.write_byte_data(addr,0xe0,0x0)

data = i2c.read_i2c_block_data(addr,0x0,6)

rawT = ((data[0]) << &) | (data[l])

rawR = ((data[3]) << &) | (data[4])

# print (hex(data[0]));printthex(data[1]));print(hex(rawT));print(bin(rawT))
raw_sT = signl6(intthex(rawT),16))

temp = -45 + raw_sT * 175 / 65535

#print (str(temp) +"'C")

# print (hex(data[3]));print(hex(data[4]));print(hex(rawR));print(bin(rawR))
RH = 100 * rawR / 65535

print (" "+str(temp) +'C"+" "+str(RH) +"%"+" RTK: ")
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