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A power of the reflected light (reflectivity) is available as a side product of the range
value for most laser scanners. Additionally, a reflectance image that depicts reflectance values
as a grayscale image has a similar appearance of the 3D geometric model with a color
image by a camera. Focusing on the fact, we propose a new technique for mapping color
on a surface of a 3D geometrical model utilizing laser reflectivity. The proposed technique
colorizes a reflectance image based on the similarity between color and reflectance images at
first. Then the pixel color on the colored reflectance image is copied to the corresponding
pixel on the range image, and the colorized 3D model is obtained. We carried out evaluation
experiments using a laser scanner and showed the performance of the proposed technique in
several conditions.
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Fig. 1  Acquisition system of a panoramic range
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(b) Reflectance image

Fig. 2 Range and reflectance images

BT NIEOZTICE, V7 Ly 7 AEG%
HT—b (BT VEB—a2) L, TOKMBITKINT
% 3 WITRICAE T UE L.

KETITETI 7L X RAEGOH T ) P — =
YREIZOWTHA L, RIZHOG Wz 7L
Z v A & T1 T — RO RS R OPEFIEIZ DN T
B,

221 YILIYVAVRAEBOASYE—TaY
AR, BTN X MEEO X S Z2BHREBR O
S—b&ATHI ATV B — a UBRANTFE STV
5. BT7VE—T g VIR O 2 E RO IR G
WXL, —HOBEEFREMOBEGRCAFIZLY 52
%L THEBAEROEHEEZIT) O T, ZHETIC
xR FEMER SN 0O KBS, Yatziv
SOFEOEEHL, L—FrFrIhbBELNEY
TV R AEBEDO N T V- g wXD.

Yatziv 501, GBS A AT EE BRI B
T, HEHER L OEFREAETLIEFLEOLA 7 A
FEERE D %ok, 2 ORRBECI U7 EAS A
9252 & CHEABEOEHEE 21T 9 FEEIREL T
Wh., XA A NTHREEL, EREGRT O 7 'LH
OBEEE 2% EICE I S, BEZ Oy ek %A
THEEMOZA 7 A N THHHI NS 8D, —FT,
Ty UEEC KD REEE ORI R TITZ A2
A NTHEHEL K& 8D, (E-T, ¥4 7 A TRk
D/NE, FThbOEIEEMEZA L TV D8Ik
ZOELETWEEEZ BN, BHEEICKE 5T
LI bic/ D, RSB HEE ¢(Ch,Cr) 1E
UFDXoIcikEENS.

. ZjeQCW(i,j)Cj

(1

i

B ZjEQCW(ivj)
w(i, j)=ri; * 2
rij = argminEj; 3)

— 232 —



n—1
B = kZ’l |ka+l B ka'PkJrleN(Pk)aPl:i;Pn:j )

72120 Qo FBENEMA R o e —HOBEDOES, 1y
IS i, OX A 7 2 Tk, o lZEAST B
w(i, ) IZBT D XA 7 AN T W ry; OB SIS
H8F5 A—H, Y, & N(py) ZENERESE py 251
MR & TR E A R LT D,

iR U7z Yatziv 5O FEEZHWTY 7 L7 7 2 A
BENZIVE—arT52ET, 3RITLET LD
HanEBRARETH P ke, VoL
2 ABEDOBFE p \IZBT DY T LT Z A fEE Y,
LLTHWAZ LT 7L X2 RGO T Y ¥ —
a U ELTH.

—J7, U7 v &AM TIE 20b) IZRT LD
WIERR T D2 KX W L— 7 o IR S i
ARETH BN, BATEMEOBICIVEL Ay T
Ty DIFHEICENRNZ ERZHY, BT — g
NCBWTHE OIS E X 2 AR H 5. &
Tk L, RS (X 2(a) TIEY v > 7=y D0t
lcknD. T2 T —B% E (R (4)) (B
S EASTEEMZ, K@) IRATUTFD
TRNF B E] ZERTD.

rij = argminEl-’j 5)

n—1
Ej; = kZ {B(Dpy, —Dp )+ 1} Yy =Yy | (6)
=1

72121, Dy, \XHIFE py IZB T D HEHEE, B 1ZX (6)
(2B 2 BB D < AT T OB % 49
HRTGA—=HTHD., ZOTETIEY 77 X Al
BrhoN—Txy UL EHER POV Y Ty TD
W BRI DHZEMTED.

AT, BTV P— g O E Y, L—
PRF v FNSELNZY 7 L7 F 0 ABGOEGE
EHT D, Ihbb, T T—EBREY LI H
Z GO TOEDOIIS R Z KD, T —EHgED 7
T—lEY 7L Z o AEBOISEICEA D, ED
%, FRLAEFRCLV ) 7Ly ¥ o AEBEED D
FUP—2 a3 &179.

222 HOG ZRW=Y LI AV REBRENS—
ER DTG RDIRE BEFIETIE, VLo ay
AW L T T — BB ORGSR E TE#), HDHVITHET
RETLHVLENSD. 209 b, HEITHIGAZRD
B, BRFHETIESLICIc Ly v/ AT —
var Nk L, HOG" 2 kv i 4
SR L, ®HesZERET S, SLIC 1% Achanta 12 LY
$R%E X7z Superpixel DAL TET, XFGLEi{E & 1L

RSJ2013RS2D1 ©2013 RSJ

SLIC HOG

Fig. 3  Assignment of seed points by local features
with SLIC and HOG
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(a) Scenel (b) Scene2

(c) Scene3

Fig. 4 Experimental setup
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(b) Reflectance image(Scenel)

(a) Range image(Scenel)

(c) Range image(Scene?2)

(e) Range image(Scene3) (f) Reflectance image(Scene3)

Fig. 5 Range and reflectance images

(a)Seed points assigned manually (b)Colorization result

Fig. 6 Proposed method 1 in scene 1 (manual)
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(a) Seed points assigned manually (b) Colorization result

Fig. 9 Proposed method 1 in scene 2 (manual)
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(b)Seed points assigned automatically (c)Colorization result

Fig. 7 Proposed method 2 in scene 1 (automatic)

(b) Seed points given automatically (c)Colorization result

Fig. 10 Proposed method 2 in scene 2 (automatic)
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(c)Proposed method 2

Fig. 11 Colorized 3D geometric model in scene 2
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(a)Colorization

(b)Colorization with

with reflectance image  reflectance and range images

Fig. 12 Comparison of Colorization results
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(c)Proposed method 2 (automatic)

Fig. 13 Colorization of reflectance images from an only

single picture
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(d)Proposed method 2 using three pictures taken from difference viewpoints

Fig. 14 Colorization of the entire 3D geometric model
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