The Japan Soci ety of Mechanical Engineers

2B2-3 RITRIL A ¥ a2 —0OKRy MK B3R

SRIEDREER

Reduction of 3D Terrain Measurement Error in Using Aerial Rescue Robots
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Abstract:

In this paper, measurement error in 3D terrain mapping systems by use of aerial rescue robots is analyized and we propose
a method to reduce measurement error. The proposed method consists of (1) attitude estimation by use of EKF, (2)
estimation of sensor install angle, and (3) estimation of magnet deviation. We also show experimental results using an

autonomous unmanned helicopter.
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Figure 1: 3D Terrain Mapping by an Aerial Robot
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Figure 2: A System to Measure Install Angle of LRF
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Figure 3: 3D Terrain Map of KMA Flight Test Field

PHIBESURA L HEE TE 5. LUTICZ DB HE
EELT

1. BAEHIEADIHER EBRORITREM S AF 1+ L,
EHAEMHED 3 RoTHifE 57— 2 B8 3 5. YT
B1BLU2ICk>THLNE 3 KTHIFET— 2 H
BIERRE Nz D%, ZhFNT—X 1, —4& 2
L35,

2. TR 1IBLUET—R 2BFNFNANRZFYEN
Te L ZOBBOMNBZFONC 2 BIEIDICH BB
ERGEE RS,

3. 7—& 1B\ TIMiEtSE 2 & 3 2REFER D
ZREL, BERICETZHEMHEP ZRDS.
4. 22 LEETFIE2, 3ZBVIERL P ZRDED
5, PHARKLZAHMBKIRAHEMRE= 2RD 5.

5 EERER

RAITRIL ZAF 2 —aRy b & UTEHBRMEAANY O
2 [3, 4] ZRAWT 3 THERIEREBRZ1T o Tk R T
9. LRF & LT RIEGL #1% LMS-Q140i-80 % ft 7=,
FATERIIFHHRBKICH 3 BRI TSI BV T
EiL Tz, FERICK DR L RITERBD 3 T v
7% Fig. 31TRY. £, MERADHERROED
iC, RITRRRICK D85 Nz 3 RTHIIETF— R B3
HHIERI D BIZMOBRONIERR% Fig. 41RT. =%
0~20 FZIC 0.01 EF DR T BTz & T DIEARB OHERS
%Z Fig. 51TRY. E OIS X 0 IFITHERIC RN 1
L, 11.26 B & ZHBENER L Eo 7. BEFERIZ
T—X LIBT3 EEYMOBRERLLTS 13 2.5m D
IEFE L Lz, Fighs TIERDE S D TIRAEWVN, T
NiZ EKF OIREEHERZS, HEEF VD5 A4
YIUDBCECBERENEFERNTHZ LEZBNS. Fig.
6 ICHHIERR D BIEMIDBRONIE R RS, Fig. 4 & s

NI | -El ectronic Library Service



The Japan Soci ety of Mechanical Engineers

~14.5

= . : y &
13 CH T — 2
®1 o .15
14 b B2 .
-15 |- JUT N Y E— . IS o e
T 2 W T EE . S = IR S
3 E Lo @ R ERTEN poR0OR0a98. i 00
F o B T IS ke
J . .-"'Mw 00
-18 |- — -16.5 - — - 'E" -oo o°° S ——
-18
A7 b
21 i i i i i i h h 175 i i L
4 0 1 2 3 4 5 6 7 8 2 25 3 35 4
ydm} o ydml
Figure 4: Flight Path and Sampled Area Figure 6: After Correction of Magnet Deviation
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