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(57) Abstract: [Problem] To quickly and highly accurately calculate a bearing from an initial period of integrated bearing
calculation. [Solution] A GNSS calculation unit 30 calculates a GNSS bearing using GNSS observation data including
GNSS signal carrier phases. A magnetic bearing calculation unit 60 detects the geomagnetic field and calculates a magnetic
bearing. A gyroscope 51 detects an angular velocity. An error estimation unit 70 uses the amount of variation in the
magnetic bearing or the amount of variation in the GNSS bearing to estimate the angular velocity bias error included
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in the angular velocity. During a first period before the completion of GNSS bearing initialization, the error estimation
unit 70 estimates the angular velocity bias error using the amount of variation in the magnetic bearing. During the first
period, an integrated calculation unit 80 calculates an integrated bearing using the magnetic bearing, and during a second
period after the completion of the initialization, the integrated calculation unit 80 calculates the integrated bearing using
the GNSS bearing.
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AIECES 1 HiREIC, RIS AN ZAVWTHREAMNEEL L.
AIECEE 2 HARIC, RUEEGNS SAHNMAZRAWCHIGHKE AL ZEH

ERCN
HRUEHEE,

[E8RIA2] BRIETICEEHDOAAELEETH > T,
HIECERZE HEE BRI,

AIECHIHRE DT T BER TH S FE I HMBIC. it ALOELE
ZRWTHIEARE/NA P RAREEHE L.

RIECH & BRI,

AIECSE S HAMEIC, RIECGN S S A CRIGSHMIE AU ZEMT 5.
HRUEHEE,
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BERIE1FIEBRB2ICEEOANMNEHEETH > T,
BIEZGNS SEENLBIEEGNS SERFT—4 528X TEEEHIC

. GNSSHIMUEBEZEHTSGNS SEEHZISITHA.

[553K1R4]

[E53KIR5]

[E53KIR6]

RIECHER 5 MDEE BRI,
BIEEGN S SHINEZ AW TRIEEMI AN ZEHT 5.
AR EHRE,
KIS ICRBMOANEHREBETH > T,
RIECEA=HEE BRI,
BIEEGN S SHIAIBICE TS GNS SEEDZE({LEEABWTH
ARE/NA TRABREEHET 3.
AR EHRE,
EREBIDHEFERELOVT IO 1 BICEEHO S UEREETH -
.
RIECIR AR E SR,
AUECEE 2 HARIC, AUGEGN S SAf & RGBSR A EZHFRAL T
. RIS AN EE LT 5.
AR EHRE,
ERIB1HEBRESOVWTNA 1IBICEHOANEREBETH -
.
MEEEZRETIMEE LV HZ2IS5ICEA.
RIECHER 5 MDEE BRI,
RIECIEEN OB LN BRBAEAVT, MBI AMLEELEL

AISCEREHEEERIL.
AIECGNS SEEDEELXAVWTINEENA PRAREDHTE%E
TV,
RIS S TRE TR,
AUGCINRE /N P RABREIC L > TREINMEE &, FIECINE
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[553KIR7]

5 KIR8]

ENOBONZERBAICLI >THEINAREE ZHBWT, AIEH
BHMNEELET 5.
AFUBEHEE,
GNSSESOHERMMBEEZLGNS SEHT—9¥5#RAVWTGN
SSHMEEHL.
HMHSICE D KR AMEEL L.
v OV ERAVWTAREERE L.
RISSHMR AL OEILEFIFRIEEGN S SHUDELLEERWT,
RISSAREICEINIARENM T RARELZHEL.
RIS AL E /2 IFRIEEGN S SHMD VMR &% 1D, FiEZARE
E. BLURIEBARENSM FRAREEZHAVWT, BEAMNEEE L.
AIEEAREE /NS 7 AREDHTE TIE.
AIEEGN S SHMOMIIENZT T 5R10DE 1 RIS, RIS
FUOELEERWTRIEARE /NN T AREDHEEEITUL.
AIECGN S S AR DAL T RDOEREIRETH 5 HE 2 HARIC.
AIECGNS SAHNDENEEAVWTCHIRARENA PTRAREDHE%E
TV,
RIS E AN OE L T,
AIECES 1 HiREIC, RIS AN ZAVWTHREAMNEEL L.
AIECEE 2 HARIC, RUEEGNS SAHNMAZRAWCHIGHKE AL ZEH
75,
FBEEAE,
FERIE7 ICEEOAMEHFETH> T,
AIEEAREE /NS 7 AREDHTE TIE.
RISCHIHE DR T ER TH S EIHEIC. SHIANOEILLE
ZRAWTCHIGARE/NNA 7T RREEHE L,
RIS E AN OE L T,
AIECEE SHIMIC., RISEEG NS SHAM TRIESMAE AN EFH T 5.
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A EEFE
[EEKIE9] GNSSESCAREZRAVWTAHMNEZEH T NEZOVE21—%
WKETIEZ2ANER OIS LTH> T,
AIEcd v Ea—4 13,
GNS SEESDERMEESLGNS SEAF—4%2BAWVWTGN
SSAHMZEH L.
HMBSICE D WTHS AN EESL L.
VA0t Y ERVWTAREERH L.
RIS ANOELELIBRIEEGN SSHMNOELLEERWT,
RIEEAREICEFND2ARENA TIARELCHEL.
AR AL F 2 IFRIEEGN S SHMuDA R &H 1 D, FIEEAR
B, BLURIRARENA FTRBRELZAWVWT, BEAMNEEL L.
RIECARE /NS 7 AREDHE TIE.
AIEEGN S SAMDHHENTT 210D 1 HIFEIC. RIGCHES
FROENEE BV TRIRARE /N 7 ABREDHEEE T,
RIEEGN S SHU DML T TR DEEIRRETH % 5 2 HiFIC,
AIECGNS SAHNDENEEAVWTCHIRARENA PTRAREDHE%E
TN
RIESME AN OBEE TIE.
AIECEE 1 HARIC, RUEERES AN Z AW TIHEANEEH L.
AIECER 2 HARIC, ARG NS SAfZz AW RIEEHE AN ZESY

T 5.
AMNEHTOYS b,
SZRIE10] ERIEIICERHOAMNEH OV SLTH> T,

AIEcd v Ea—4 13,
RIECARE /NS 7 AREDHE TIE.

BIESAIEE DR T ER TH D EIWRBIC. FIEMISANOELLE
ZAWTHIEEARE/NA T ABREZHEL.



WO 2018/066291 16 PCT/JP2017/031920

RIESHIE AL DE L T,
AIECSE S HAMEIC, RIECGN S S A CRIGSHMIE AU ZEMT 5.
FUBHETOTS L,
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