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Measurement Software for Road Signs
Using 3D Point Clouds and Camera Images

YOSUKE ISHIWATARI:'®  HIDEAKI MAEHARA! KoJ1 MivaHARA! TETSUYA Kuno!

Received: March 31, 2011, Accepted: July 8, 2011

Abstract: We have developed an application software that measures the positions and the sizes of road signs
using camera images and point clouds that have the absolute 3D coordinates. Our software extracts a subset
of point clouds which might be on the surface of a road sign assuming that the points on the road sign are
dispersed uniformly. Thus, the software can measures the road signs, even if an obstacle is located in front
of the sign. The evaluation results show that the error ratio is less than 5 percent. We will study how much
the precision of user’s manual location of a road sign region will affect the measurement precision in order
to improve the performance.
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Fig. 1 Observed laser points in occluded scene.
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Fig. 2 GUI of the application software.
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Fig. 4 Flow of point extraction.
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Fig. 5 Distribution of the points on the image.

AT ONEDPS —EFANICH 5 HHEE NG LT 5.
4) 3) TEIRL-mBEEOFH»S, FHIFROFEHRIZHTIET
BB T 5. ML OFENIZRE TR 5.
5) 4) THiE L7 Sl oE B E IS X > TH Y LS LA HT
ﬁ@@ﬁﬁ@%@%%é.:@%@#%,%ﬁ@k%
(g - &%) #HEBTL. /42, WHOEMIEZ
ERAE L T 5.
6) FHERICEMI - FEMH5 L, @ - K33k Ld
12 GUI BICFERT 5. T2, 7= 7 R= 2 DEEF

P

479 .

2.3 mBHHH

BB A I V-V 3 Y REETALENH L. 1-
EZIEE 5 IZBWT, B TRENTEFEREZFHIN G E L
7ol E&, FHOBHEBIOHBEBYSA I V—Ta v bho
TWh, M5 ko7 7I3NAHIC L > T RSz
FHAMETN LICHREZELLELDOTHL. INHD AR 2
D 7V — T35 2 EHRTE, ZiUL, (A) 7HllxF

© 2012 Information Processing Society of Japan

SFOEWESEE, BXO, (B) BELEY LEH, ©H

b, INHOREE SOHICHEEREHICKE T b L EhE

N5 HLETORICRDL., ZOBIO L) IEHIRE 25

B SRR — 1206 T 5. SOZEZFHLT

HEEE T 5.

a) Ajshi-piftz, ST V-Y 5.
ZZC, F—=7 V=T NOK SR o DT L
T 5.

b) &7 NV—T7ORBEORMTHEELL, AJJLA4TH
TEHRSNLUMAEHLSZ ORMFRTE YRS NS
Wi 225, &7V —7OHBEOIE H#M (IFw B X
S h) &Rkdb.

¢) KITN—TORBEE LR REELOLE KD
L. WEHEICH 720, L — PRI O HE R S
BIFBHALART PV E e(i) (727200130525 180 £
TOBKRME) &L, HBEEOPITIcRbEVTICH 7
L =% e(j) = (exj eyj e25) ELT2EE, Hrid
UTorcapleansg, 7272 LHEmEERIT MMS
HEATHIE X 0, HWEE A e Y W, ETA
FHIM%E Zh e T HHEERTH 5.

d2+d2-Dy(lezj|/exi—lezrn)l/exii1))
w-h

(1)
72720,

=(v/f) - (lexjl/exs)s dy=(v/f) - (eyj/ex;) (2)

T, n@3 V=TI EENL HEONE, v i
MMS O ¥, D, (& MMS 5 ffEdiF ToHf

T EEAE X BB, XL — T OEREEKTH 5.

d) %Fmrﬁ%ﬁﬁéﬁi BN AT EGRA
WD T NV — T FEWOFREE LTHD 1.

3. FEER &R
KETE, BWEHNT 70— 3 212 X % s
BB LV, KE SRR L L B L 72ROV Tl

N5, MEFHIFERICE LT, MEREE S RO
RLEAG RV ARAFE S 5 720 & 2 CTUEEHE L 2 e,

3.1 BIEMNR & AFRERER
K77V r—varyxfHLT, MiliNEE 6 F#i5
MIHHLUT D4 OOFEROPERIEEZ T 72 (K 6).
%K®H%Wﬁﬁﬁﬁé%&'%ﬁ%%%bf“ﬁ?é

BN B WIRECHENIFHEIIBIT 587 A =513,
v=10.0(m/s), f=75Hz), a = 0.28( ), 3=09¢&L
TWw5,

T QOEMONI AL BT, I L7 BT — 5 197 b %k
WROT— 5 7% <, T B o 2.

381



BERIEF=EHEE Vol.53 No.1 379-384 (Jan. 2012)

X 7 1 XOQOFEROFHNZAT ) B, $8E L 75BN 12
WE2EHEL, ZIOOARTETHM LAz
Tuy NL2bDTH D, i LGB ORI 125 5 B
TR BrE, BORROMM I SN TV L 2 &350 5.

3.2 WESBICL SIS - S E & FME
FhEn, EFME R, %S BLOWESHRER1
DY) THDH., B, IE- HIOEERIL [((IFor & %)
FEHAME — (1 or 5 2) BIEMOMKHE) / (16 or %5 2)
FRHIE) | TRDTVS.
EOfE S EAIMEE 5S%MADBETHY, T L
DO L7 MBEIEER (0—8) ThorrEIbh5.

3.3 BEER

FHIERZOER & LT, AtoflEszs (HxsiR) ol
DL —HFORET UL B UERAENEIN) S, M6
TR LB TIER 1.5em~2cem/ ¥ 27 LIVEEEE D (L
FRlE S RITH LT, BRAERTRRKI%EE) 27EL9 5.
F1OMBREKNRTEHATELVEDOREIILRY ) 72
9, L—HFOIREHPADOWPE I T2 HEEERETL L) %
(L= FOIREDVEBOBEROFHHA ST VWE ) %) 4R
EFLEERHTILEN DL EEZOND.

F7z, RFECTIEROBKRELFHE LCEHHELTEY,
ZI) THRWBIRTIRZ050AEN L. H 6QDHITIX
BT ARE IR O W AFE IR T, TRIEZ O RE TR
ENDH, BONLEBIIEN EICESTBY, 20EE
PHENERAS & a5 (B Wll) iISkoshs.

4. ¥bY)I(Z

KT, AATWEGRE R L:, A7 0=V 3
VEEEEATVWEROME - KESFHIETH 77 r—
¥ a ZZDWTGRNRT W OFRROHI Z 21— I
ELEONLEHLEECI VYT, £7V—F
DB B — 25T 5 2 L 2 FIH L CHEWRO L
DIN—=TDORERINGT LTI NV—V 3 VERET
EbZERRLI. EF—FICL M AT, ANOFE

&1 WERR - BE

Table 1 Calculation results.

No. | FZatillfiE (&, M) | AERMR E, SS) | IEGER | s iEg
1) 3.50m, 3.80m 3.54m, 3.87m 0.011 0.018
N (2) 1.80m, 3.60m 1.74m, 3.56m 0.033 0.011
6 et REN (3) 4.00m, 3.27m 3.91m, 3.28m 0.023 0.003
Fig. 6 Target signs. (@ 5.00m, 4.00m 5.21m, 4.09m 0.042 0.023
EREREENICINED AR e
REFEICEST
Lo
L
L] [) “" 0
."‘.‘ ‘:‘L
,
K 'f*
000 '_.h
""""" ",
.... *
‘‘‘‘‘ o'L.;.:
7
/7 O \ "*
\ " 1™
~ = .'___ M~
VT — 'y
............ LR
P | D
7 REHhERER
Fig. 7 Result of point extraction.
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Table A-1 Specification of cameras and laser range finders on

MMS.
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