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Absolute Altitude Determination for 3-D Indoor and Outdoor
Positioning Using Reference Station
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ABSTRACT

The topic of this paper is the advanced absolute altitude determination for 3-D positioning using barometric
altimeter and the reference station. Barometric altimeter does not provide absolute altitude because atmosphere
pressure always varies over the time and geographical location. Also, since Global Navigation Satellites system
such as GPS, GLONASS has geometric error, the altitude information is not available. It is the reason why we
suggested the new method to improve the altitude accuracy. This paper shows 3-D positioning algorithm using
absolute altitude determination method and evaluates the algorithm by real field tests. We used an accurate
altitude from RTK system in Seoul as a reference data and acquired the differential value of pressure data
between a reference station and a mobile station equipped in low cost barometric altimeter. In addition, the
performance and advantage of the proposed method was evaluated by 3-D experiment analysis of PNS and CNS.
We expect that the proposed method can expand 2-D positioning system 3-D position determination system
simply and this 3-D position determination technique can be very useful for the workers in the field of

fire-fighting and construction.
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Fig. 1. Absolute altitude determination using reference station

166

A3t Ae] At 23 5 Sk 7A= o)
o] tlekal B E) o] ARE T8 4 9)
W o)A u-$- FIpHel A 1= &R
glom o] X3le Ed AZsluAl st 24 B
ioﬂ/\{ A /K]/\E“l:]_,] B4 9 ZAHE dolr

3, AgkE 71EEe #8838 A 1% A= 7S

) 3AelM= AHE F8l Al S AF
%}l 4702 1 7ol gk ARo R o] WE-S
gt

I &

rhu

2.1 ?id SRHAIARS] I ZAYE EAH

wl=re]  GPS, Al°l¥] GLONASS, =9
BEIDOU®} 72 914 3y Al=gle 3449l i
E Al 84 913 AAdAME 10l w4
5 usko g yEA RxsH = g =
7t ek ol2ldt AHE FAHE ifﬂ‘?} 7/3%
DOP(Dilution of Precision)¢]2} s}x, == <=7} =}
2% 917 A7 AL ok AT,
7(-] _,41] AL Eﬂﬂ ﬂ_,] A Z] ]:ﬂ-b‘]:‘4 H/H_E_,_Ei
09 A Raele) A% 542 o) s
b5 srom WEE mw gahes) Ul B4
Moz 4 97 AL 0m, 44 917 JaEE
20mol ke keiA olek 4 mulel L el
o AL §TEN A
A gk

9A g A" BEAAF AU B, R|EE7
AN S L5 18 2] dlel 4
3 S A et Askerk 2 Yol
oh 28 264 9 S kol A4 W Azl

AT [
o o=

} ‘U2 HA0IA
18.4m Qi W

e 5L

J2 2. 94 3 Alzdle = eap d slskske ]
Fig. 2. GNSS altitude error causing by satellite geometry
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