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Indexing of On-board Captured Images Based on Color Information and Knowledge
Processing
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Mikio SASAKI

In this paper, we propose a method that generates image descriptions relatively easily by using color information
and knowledge processing. At first, for each block of pixels of on-board captured images that are stored in MPEG
format, we generated object indices triggered by color information from decoded DCT (Discrete Cosine Transform)
coefficients. Secondly, by concurrently using a three dimensional model based method and rule based reasoning, we
extracted three dimensional relative locations between major objects and scene features. The results were used to
automatically generate final image descriptions in XML format. Moreover, through the experiments we have

confirmed that it is possible to conduct image retrieval using natural language like queries, on the basis of matching

operations between the image descriptions above and query profiles.
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Table 1 List of color index

Objects to be judged on color
No.| Word "
On road Not specified Out of road
1 Blue Blue sign Blue vehicle Blue signal Sky Blue building
2 Green Green sign Green vehicle Green light Green area | Street trees | Green building
3 Red Red sign Red vehicle Red signal Street trees | Red building
e
Stop light Street light Headlight Red light Red poster | Red flower

4 Orange Orange sign | Orange vehicle | Median divider Sky Construction board| Orange light Orange building

Yellow sign Yellow vehicle | Yellow signal Yellow signboard \f(lzuf:: Street trees | Yellow building
5 Yellow

. Yellow
Headlight flower
Guardrail White vehicle White line Sky X:I)w;er White building
6 White
Marked .

crosswalk Headlight
7 Gray Road Gray vehicle - Sky Gray building
8 Black |Shadow onroad [ Black vehicle Sr;aeﬁci)cvlveof Night sky Wiper - - Black building
- | (unkown) Sign Oncoming Preceding Pedestrian Parking vehicle - - Buildin

9 vehicle vehicle 9 g
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Fig. 3 Examples of color indexed images
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Fig. 7 Three dimensional display of depth

BOE) 12 DROEL] AFRERTOS. Thidl b
MR-V EHELTED, V- VEEET LA
B3 FRENBELE 55,

4.2 ZRHICEBETIVOEE
% Z T, Fig. 8(a) IS/~ a7 .y 7 HAIOYK
BAAICEH L, ZROMBIERA & il ke bk
WEWS R (2 A 2R ETR) ZRE L7z,
Y MBK_mean(mr, I’}’Ic) > Y (3)
==L
YMBK mean (mr mL) l_llf% I:FI % ﬁmfmrﬁ E Zt\

FhHmTmeHHICHA Va7
7y 2 MBK(mr, me)D YK D

Y.
Yoo BE L E WM
THb. ¥k, MPEGUEAD~vrua7a vy (16X

16EE) HIZIZYe 5 Y OIUODY T a v &~ (8X8iH|
%) WEET 780, XA TEET 3.

—62—

T =T =L Ea— Voll2 No.l 2007

3
YMBKimean(WZr, mc) = 712 YBLK?mean(n’lr, Mmec, l) (4)
i=0

Z 2T, Yk mean(mr, me, iV\EMBK(mr, m )P OYiT H v
27(i=0, ..., D RETH 5 .

Z DZEE % Fig. 5O FRHEE#R~ » IS4 5 &,
Fig. 8(d)D XD 5T 4 L4 ) VI ERMEL N B,
kD, Bko [HRveir] oo BT 2R
3KTT#7T CFig. 8(e)D & 5 1B IE X h 7z,

—-
—

—MRIZREBRA SR L LT, KT ARV ERD 2213 &
% TRWVFHIRDO—D2TH b, BEIHZ W THDEIRD

BE R, Ld - TRRFIE by — v
ICBIRIAK T3 EZ 6N 5,

5. 77z MO

51 HEEEN7T M

RS BHERBREIC BT ANAD T ) r—3 3
VRAVF VIV ¥ YILDELZIZONTERE & KB
FTHERRT PLEVWSIEEEEAL, HIREO
Hedms 27 2B EE L2, ARTIE, ZO%RXS b
NaEA VT ADRN A RBIT HMEGHE X2 P
EVIMERICE XA THER S 2 T A MRS 5.
WE, 57V ruTay oIl VT v 7 A4k
TH5ZEIINTAMREEECE LT,
®)

C=(Cy,Cs,...,Gi...,Cn)

AREREIENRY ML LERT 5.

ZOMREERy L@ T oy s hiE, ot 7
Vx s b EOBRE ERkA S HE BB R L
TR RS E RS P LOAIE L TRATEET
5.

M
C=¢)+Y, ¢, ©6)

m=1

727U, e VIARIEE LTHZ BN BTREE R I
L (NKTEHIR 2 b L)

i mBTH (m=1, ..., M) 2t v F L22HER
HIJIZ ﬂﬁ?%%%%&%hﬁ«ab»
(NXRTEH|NR 2 T v)

ThH5., ZOWMEENY MLOBRKEIZE T, kK

WY 24 v Ty s ZAk~voaTay 712550

FTH5F TV b THB LTS,

ZOFHEORERBREROF TV 2 o FEBETHNS



4 0 820G 200 200 200

4 0 8200200200 13 4 -3
-6 -4 0 8200200200 13 4
-7200200 0 8 200 200 21 13 4
=7 200 200 0 200 200 200 200 200 4 200 200 4
=1 -6 200 200 200 200 200 200 200 200 200

0 200 200 200 200 200 200 200
0 200 200 200 200 200 200 0O
0 200 200 200 200 200 4
0 81200200 21 13 4
0 8 38 8 21 13 4
0 8 21 21 21 13 4 0

coo
|
£y
|

-10 -11 -10 -6 -11 -10 -11 =10 -11 -10 -11 =10 -10 -10

(d) Corrected depth map

=10 -11

4 ZOU 200 00 200 200 200 200 -
200 200 200 200 =11

(e) Three dimensional display of corrected depth

Fig. 8 Correction of depth on the basis of sky information
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Fig. 13 Three dimensional expression of estimated
results
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<Scene>
<Picture>

<TargetClass> Building </TargetClass>
<TargetColor> Green </TargetColor>
<TargetCaution> Caution Point </TargetCaution>

(b) Query description

0 </F

<F t
<PartInSight>
<Car>
<Class> Preceding Vehicle </Class>
<State> Stop Light ON </State>
</Car>
<Object>
<Direction> Right Side </Direction>
<Color> Red </Color>
<Class> Building </Class>
</Object>
</PartInSight>
</Picture>
<Picture>

OMITTED
<l 224 </F
<Caution> Caution Point </Caution>
<PartInSight>
<Car>
<Class> Preceding Vehicle </Class>
</Car>
<Object>
<Direction> Left </Direction>

<Color> Red </Color>
<Class> Building </Class>
</Object>
<Object>
<Direction> Left </Direction>
<Color> Green </Color>
<Class> Something (Small) </Class>
</Object>
</PartInSight>
</Picture>

OMITTED

(a) Scene description

(d) Retrieved (Frame No.224)

Fig. 14 Description and retrieval of scene
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(c) Scene No.6 (d) Scene No.7

Fig. 15 Examples of retrieved results
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Table 2 Experimental results of image retrieval

Source Images Retrived results
Time Date of Query words
No. Jone | Weather Road class capture N 4 Nr|Np|Nqg| S |o,]|a,]| F
. X General road in Green building and
1 | Morning | Fine roadantiol aren 2004/6/10 | 300 eaution point 12 | 10 | o |o0.04|1.00] 083|091
General road i
2 | Moming| Fine rez:‘;erﬁ";’zre'; 2005/11/21 | 202 Blue sign 22 | 11 | & [011]065]| 050|056
3 Day Fine Suburban toll road | 2005/10/20 277 Blue sign 34 26 6 0.12 | 0.81 | 0.76 | 0.79
4 | Night | Fine | Bywmassroadwith | o50040,0 | 77 | StoplightONof | 7 4 5 1 4 1503|100 071|083
median devider preceding vehicle
5 Night | Fine [ By-Passroadwith | 5405/10/21 | o |Passingunderstreet| o | o | 1 |0415(0.90| 1.00]0.95
median devider light
6 | Evening| Fine | Mainstrestnearby | 50051020 | 277 | StoplightONof | 3 3 3 [0.01]|050] 1.00] 067
residential area preceding vehicle
7 | Evening| Rain S“b“'brig;°”'free 2004/6/25 | 315 | On-Coming vehicle | 48 | 48 | 31 |0.15 | 0.61 | 1.00 | 0.76
Average| — — — — 244.0 — 193 (160 | 6.7 |0.09 |078 | 083 | 0.78
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