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W OB KT SN SRS BN SRER A B A AN N B . 2R TR SRS (global
navigation satellite system, GNSS)7EFRMR. AT S5 SIS T mfd e fr 45 AT HE, fEZ= N B T
St P S I B TVE AL A SCENST GNSS i FE 7 [ 78 1L 45 S 52 SRS R0 52 (60K P8 A1 DA S A5 6 1A 5 ) s AR A BN
HELE I, @A GNSS 5 TR AN T = S S A i AR IS, R DL R B IR SE L= A ]
SRR HRAIE S . ASCERIGER I, GNSS/ AR TS P SE LA N /S () S AR E LA T, m ARG TR B AT
RKL, ERER VG 4. 2 KA N T 5= N ANESE A RS B = RS FE AT ik 100%, )2 8] & Z Al -7
BIRZEN 0. 504 Ko ASCHEH 1 GNSS/ A TRl A T vl SEIL = WA S (R S o4 R e o, S MEReE, nlil
SRR B RS R RS B K.
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A Study of GNSS/Barometer Integrated Elevation Estimation and Floor

Identification
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1 State Key Laboratory of Information Engineering in Surveying, Mapping and Remote Sensing, Wuhan University, Wuhan 430079, China

Abstract: Objectives: Accurate and reliable elevation information is of great value to emergency personnel
safety and UAV applications. The global navigation satellite system (GNSS) is not reliable in the environment
where signals are blocked, such as forests and urban canyons, and even cannot be located in indoor or
underground spaces. Method: To resolve the problems of low elevation positioning accuracy of GNSS and
discontinuous elevation information in indoor space, this paper integrates two kinds of sensors, GNSS and
barometer, which do not depend on local ground infrastructure, and adopts robust Kalman Filter to realize
continuous elevation estimation and floor identification in indoor and outdoor space. Result: The experiment
shows that the GNSS/ barometer fusion can realize the continuous estimation of indoor and outdoor space
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elevation, the accuracy of elevation estimation can reach sub-meter level, the accuracy of floor identification

can reach 100%, and the estimation error of height difference between floors is 0.504 meter. Conclusion: The

GNSS/barometer fusion method proposed in this paper can realize continuous elevation positioning in indoor

and outdoor space with strong robustness, it may meet the requirements of some location services for elevation

information.

Key words: barometer; robust Kalman Filter; elevation estimation; floor identification; indoor positioning
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Fig. 1 Flowchart of GNSS/Barometer Integrated Elevation Estimation and Floor Identification
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Tab. 1 International Standard Atmospheric Parameters
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Fig. 2 Pseudo Code for Floor Identification Algorithm
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Elevation Estimation
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