ERFTT—HFREBICKLHKERS
BEEHI R T LD R FE
hi2 Ef. ZEEBAHE
KRKEFEHAIN—AT AT A—

{nakazawa,yasufuku}@cmc.osaka-u.ac.jp




e HIY

BHEREIO/RY MRV TEREO 3 XTIk
MZEEEL. SRR DIBIEZ TSI AT
ILZIBERT S,

O/Ry M3 L—Y—RRfE>UhMES S
N3, BREBE UL SHERLZ
PRI - EIEL. WERRAYY T ZBET D,

O HIFFENBMAMRRUVEER
BAKEBCRDWEDOKRETWENETRE
KitTh R SND & NBE. EEME
DOME CASRERNDD. FEEMNED
BTt FEERDBARKE (CE LOEIMNE
NOER - MEFECEDRTENDZLIC
HRDENWDSEDSEKRT. KRERXHLZHY -
RBENNRNDD.

Az OMDBE

&

BEIOR b
B2 E#EE- ADEERROMH -2

K’ﬁ%ﬁiﬂ?‘yj’ %

!_,

B o 2 i AR BO A

IREEE{R D T—IE
BIZED—DER
B wmEIR R DR

7. 0. S
& A%




i L——EsT—4&(E?

s L2 F>T=REMR(FR+RTE)EERTD
= BFE XEHOTUAIVEFICFA



i SEA ]S

RIS R T L
» L——XFXroORyb, BEEUH—
s 3DT—ADMLDI—RH
= 3DT AN DYIIKREEH
« WHEBEORE
s 3DT—ANSDHFEERL
s A3 —2 Y (Google Map) DI E IR
» REREADEFE
« PARZEHEREDOHE I AL —2 a0 ~DIE




L—H—LoTtry

Bt (H43)

EREy

[iméﬂ'tihﬁaﬁ%

.L\E}F'Jl/ 'U' L “st./-'j--tsjéniﬂn-l- ﬂ“

‘ = RTHEFAT—4

nEi;Q’&'n...\nﬁk(LfF% BAR- N-BEligE)

=RxTT “‘9»7u?°(3D’7 " ’7)1/7‘/7"



- U

Ladar

Rotation Stage

Omnidirectional Laser Sensor
|

3D Geometry]

N

Laser scan

\ Mobile robot

[ Environemntal Map ]




A DFRF (ORYE)




IR DHAL
‘L (BEEL—Y—toY)

il & FAPC

NAS
(BCHIEH#TE)

INITY) L—FLoot F(RREHA) s



ETRIDFRF (S EE

BEIFFE TV Sew TMILNL 15 Jewl [0] e 1FO0F, JEF Cosescs Foso AD81E3 O00TEED 30550 S R BRI DN Ve (3] Tievkbg Map, quallly geeed Fewsd 1587108 000 FOVEE 1S4/ITL Mag BTR, JEF



i IEEET— 2 DR

o BT AT T AIEH 3 Hh 57
m EEEET_ga)ngnﬁf)\Eig
s [ B

= TS, SR ER 35
= DWIK EY. A B, etc
» ECHNFEFERIT TS HY?

s TURIIALEET—4
» 3DIEMT —FDERH
 FA—THEZ(T-EFRERDITS




Range data (source)

Result




MMM-Classification;&IZ kD
2 R 1880 482 832 58k 1 cra2009]

= MMM-Classfication
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s Micro-classification
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B PTHFE : Local Shape Histogram

m Separate space around point into blocks
m Each block corresponds to bin of a histogram
s Count number of points in each bin
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i Macro: <JLaA75245 L5

s NILOTSUEF LG
= Node potential: P(l)

= Edge potential: large constant if
nodes have same label, small
constant if nodes have different

label

s Find pseudo-optimal solution
using alpha expansion
(Graph-Cut).




Ground Truth Result




TABLE I: Total recognition rate for MMM-classification

Detected Recall
Ground Tree Building Step Car Person !

Ground 284971 144 104 10 1 36 | 99%0%

Tree 147 137121 2607 5 105 384 97.69%

Building 299 10010 72185 0 88 269 87.12%

Actual Step 5 59 2 203 133 0 50.50%
Car 50 32 1398 0 14628 241 89.47%

Person 15 249 0 0 0 26684 99.00%

Precision 99.80%  92.88% 94.61% 91.44%  97.81%  94.30%

TABLE II: Total recognition rate for only local shape histograms with alpha expansion

Detected

Ground Tree Building Step Car Person ! Recall

Ground 284971 144 104 10 1 36 | 99.90%
Tree 148 132492 6913 5 356 455 04.39%
Building 299 0835 72288 0 79 299 87.33%
Actual Step 5 59 2 203 129 4 50.50%
Car 50 478 2466 1 13070 284 79.95%
Person 15 249 0 0 0 26684 09.02%

Precision 99.80%  92.46% BB.40% 01.03%  9586%  93.97%
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4:1% ma 147486 129563 17923 12.2 %
@ [z 109173 107321 1852 1.7 % ]
*2% mae 64172 57567 6605 10.3 %
g & 105554 103475 2079 2.0%
:|:3@ =y 68040 58376 9664 14.2 %




T2 )L3DHE]

— N

s TU2)L3DTYT
s BETEL R T Li(e.g. Google earth)
= M + B2 (MZE) EiR + BYICADET /L
= CADET/)L: B sk, FENERK
m) 3DEERET —RECD KU T OILIDTYTEME

—— . P

- -~

Google Map (Earth) Google Map + Range Image



i REFZ

= Google Map Z L % (Map and Satellite)

= Easy to obtain world-wide map data
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