5536 % 5510 b/ = = SO Vol. 36, No. 10
2016 4F 10 A ACTA OPTICA SINICA October, 2016

He T2 e SR BEIB A S 10 B4 17 2 5 4% Il o
BNE IWE EEL AU OB R

op [ R RS . YTOR VIR 214431

(4

FEE o KB R Rh A 2 0 R G 45 M B 2% WD SR R 25 L LR = A TR, R TR AT R IR (FOG) SRR 5 R 4t
(SINS) R TR R 2 RAE M P20 7 LB FNAR B2 W W s A il THE M RGE W IEN
ShAE R 22 TR B AIAL RO 43 BT oK BE PR AL 1 45 AR WD SR T/INEUAR 8 AT SR AR 1 FOG SINS 4 G
ST B REE T BB T AR IR IR . T FOG SINS (1 2 UK {7 28 1 4% 285 0 5 )5 325 42 52 B0 5 IR B A
e T AR 1 — oA AR AR

KER W LRI FERRI S R G mIRAGIT

hESFEE TP212.1;TN249; U666.1 XEKFRIRED A

doi: 10.3788/A0S201636.1012001

Precise Measurement of Carrier Position and Attitude
Based on Fiber Optic Gyroscope Strap-Down
Inertial Navigation System
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Abstract Aiming at the complex structure, poor reliability and high cost of the large special carrier position and
attitude measurement system, a new method for precise measurement of carrier navigation information is proposed
by using the two-level integrated navigation of satellite navigation and celestial navigation based on the fiber optic
gyroscope (FOG) strap-down inertial navigation system (SINS). The filtering structure, error equation and
mathematical model of the integrated navigation system are presented. The results of data analysis and accuracy
assessment show that the integrated navigation method, based on FOG SINS with small size, high reliability and
low cost, can achieve the precise measurement of carrier velocity, position and attitude. The precise measurement
method of carrier position and attitude based on FOG SINS is an effective way to realize low cost and high
performance of navigation.
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Fig. 1 System composition and information flow
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Table 1 Performance of the INS/GNSS tightly integrated navigation system

GNSS signal Positioning Position error /m Velocity error /(m/s) Attitude error /(%)
outage time /s mode Horizontal Vertical Horizontal Vertical Roll Pitch Heading
RTK 0.020 0.050 0.010 0.010 0.007 0.007 0.010
PPP 0.060 0.150 0.010 0.010 0.007 0.007 0.010
0 SP 1.200 0.600 0.010 0.010 0.007 0.007 0.010
PP 0.010 0.020 0.010 0.010 0.007 0.007 0.010
RTK 0.720 0.450 0.035 0.025 0.009 0.009 0.015
PPP 0.760 0.550 0.035 0.025 0.009 0.009 0.015
00 SP 1.900 1.000 0.035 0.025 0.009 0.009 0.015
PP 0.040 0.030 0.010 0.010 0.007 0.007 0.010
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Table 2 Experimental data of the INS/CNS loosely integrated navigation system

Test order Attitude error for INS ( ) Attitude error for INS ()
number AK /(D AW /(D A0y /(D AK /(D AW, /(D A, /()
1-1 149.83 36.92 —7.97 251.04 27.08 6.56
1-2 134.23 40.88 —9.88 268.48 32.08 7.30
1-3 103.62 50.45 —7.06 280.39 37.42 10.08
2-1 —124.13 5.50 —16.99 —122.20 —16.11 0.27
2-2 —117.92 3.78 —16.23 —111.94 —18.48 1.44
2-3 —130.69 4.65 —15.52 —114.39 —18.54 2.04
3-1 212.00 15.50 25.49 —120.06 8.10 28.13
3-2 208.42 14.06 27.74 —120.13 8.05 30.50
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