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Abstract
tern recognition,and so on. Although a NAM-based color image representation method is a better method to represent

The image representation is one of the most important research contents in robotics, image processing, pat-

the color image pattern, the method is only based on single subpatterns (rectangles) and there is still much room left to
optimize the method. Therefore, instead of single subpatterns (rectangles), by adopting multi-subpatterns (such as
some combination of rectangles and triangles) , an improved algorithm for NAM-based color image representation was
presented. Also, the storage structures and the total data amount of the proposed algorithm were analyzed. The theo-
retical and experimental results presented show that the proposed algorithm can greatly reduce the numbers of subpat-
terns or nodes and simultaneously save the storage room much more effectively than the algorithms of the popular linear
and the NAM with single rectangular subpatterns. Therefore, the proposed algorithm is a better method to represent
the color image pattern and it provides an important research approach for approximating the optimal representation of
the color image pattern.

Keywords Image representation, Color image, NAM, INAM, Linear quadtree, Anti-packing problem, Image complexity
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B Arqrops AERTE DU TTAR B9 B8R B 5 INAM [ S0
BHHE, WA .
; S

ALQrepd = S

:z)l(Sn—l‘!-m)Nm @

3 T20N, i)+ et DN, o)+ 20N, )+, i)

Gn—1-+m) :EINLQT 0

- <zn+2>§:"§: [N G N )+ N o) N, (o]
3
i Aompe X — HCIEL, AT DA Ho g INAM AT F LR 4 14T
WEI S . BT 2R T TT R A o AR OE B9 43, Ho 4 8
FRZHRABIFRE, T INAM 4581 238 X RR A 4310, 432
EHRKREME R EE TR, 28 REHE R, K

e 2 a}%u,’"g[zv,(i,jwrw, G )+ N G )N, Gy <
Nigr (KTt 32 S LN, ()N, Gy )+ NG )+,

i3 )T< 3 Nuar () s B Auampa = (G 1m) / 2nt-2) >
1, FHEEBP, Y n=9, m=8 B, NH L LRk,
Arqmesd > 1. 7000>1,

Lx bR, EIS AT R X A R &, 5 AT
LRV TTRI R R T A H, INAM 3578 7 B B 5 A ot s
DY IEEAEZE A,

6 LWHERESH

T HRIE INAM B3k p BRIE 45 R, 75 37 A SL I8 B4 A BE SR
BEEH INAM B AH 3 T NAM Bk #1284 I ST R 3 vk 4 B
B LBHRFRMXNE CEHBELNIHARSH n=
9, BIR/NA 20 X2° X3 B A MBS, RERES T m=38,
Bp 2° =256 . TN ERERZA, ENF-TREAER
BB REHE X, BEEGEANERERSRA
PRV TOAR B SRR RE R, H B B E B RN T ML I T
AT LB
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(a) WaterLily (b) Gloriette (d) Robot_2

i |

(c) Robot_

(¢) Robot_3 (f) Flight (h) Lena

(g) Robot_4
B6 SEiiEg
EBX 1 BaBEREXNERE CcEXH:Cc=(N,+

NetN) /BNy Kt N, N, M N, 533 AR BRI R
B =B 7o g, b BG5BT E 8 40 M DU oA s B
HBIRE N, S BRI EE BB R B BRE 0<Ce<<
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LR HRMAS 8 BEARBRWNE 6 Fix, X &R K
MEREXAER, A BFHARME, B8 HE INAM B
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B2 TE Matlab6. 5 42, A4 A LR T INAM &
B NAMEE KM NTREE, X BB TRER
BEAT T OB, AR OB R IR 1 B .

# 1 INAM,NAM 1 Quadtree ZRABEY I BIE LA
N .

Btk e Quadtree NAM  INAM Disf  ewarar Ao
WaterLily ©0.1953 153621 57078 53223 3855 5.0839 5.9628
Gloriette  0.2216 174309 61140 57241 3899 5, 3851 6.7200
Robot_1 0.7415 583128 445378 422040 23338 12,4734 3.1043
Robot_2  0.8245 648378 392350 375463 16887 3.1216 3.8189
Robot_3  0.8351 656712 426388 410156 16232 2,9088 3.5713

Flight 0.9119 717153 589685 556730 32955 2.2973 2,9070
Robot_4  0,9254 727746 661414 616746 44668 2.0783 2.7019
Lena 0.9862 775593 757957 703449 54508 1,9325 2.5285

E:Co. HEERBERNERE, N FEXHE AN NAM S
& NAM %75 ; INAMLSETE R =M NAM %R ; Quadtree: 2%
ML FER; Diff: NAM 5 INAM H@%ﬁiﬁz%,wmr
Quadtree 5 NAM B2 535 B 22 s ALgress : Quadtree 5 INAM
K BB E 2

% 1 FAH T INAM,NAM Fl Quadtree B FEAH Y
SO BB N SEE B R, INAM Al NAM 75 8k e 5048
BFEARRYSEREHEN, EFERSEHT T

Quadtree ¥k BT S, X R B9 38 BL PR L 3B B 47, T B
2 1 iy DIff A%, INAM J7 88 PR B L NAM 5 8
BT R R E /D 3855 ~54508 4, H ik, 5 NAM F M
Quadtree J A L, INAM J7 3 BB 4 55 A 30 > TR A
HE. 5% 1PHEE T Quadtree 5 INAM M S 5B E
ZH Arompd T TR ER 8 IBEB S , Quadtree B BEIER
£ INAM 9 2. 5285~6. 7200 1%, B 4%, X WL T H
WSR2 n=9,m=8 BT, Bl Argrps >1. 7000>>1,
F2HHEHT 8 EHHKEGA INAM Bk R Ret M F
BB A TE L, N rect_per, tri_ per, line_ per, point_
per KIBUEXE  JEIEFOORSL SR 5 B E o (L B30 KM, Hk
BREABMEER, B=/AM N 5. 32% ~13. 62%. BT
NAM Bk, B =ATERRARAEE REZMN, e =
R i dn b, THHE INAM B3 , B = AR S 20+
240, BARMRE XL =AW RAEERBERRHSRREMHE
ZEfy, I EAR 1 UAEE H 5 Aomps FIER B T @rparar
0, X EH ERERRFE, INAM M E BRI EREEN
BERT NAM MRNEE S, B RES b NAM T 45 30 >
ARSI, it INAM B —#h tb NAM BRI E @RS
FARE, R ERNBIERRET, hZE L BIEF ARG
RREAFRBHRT -~HEENHEER.

# 2 INAM K THEE R B 0L

- INAM FHRE A INAM FERELH AR EL L
rect_num tri_num line_num point_num N rect_per tri_ per line_ per point_ per

WaterLily 35375 2832 5272 9744 53223 66. 47 5.32 9.91 18. 31
Gloriette 26822 4695 8189 17535 57241 46, 86 8. 20 14, 31 30.63
Robot_1 159264 51978 64858 145940 422040 37.74 12. 32 15. 37 34.58
Robot_2 156933 40353 59647 118530 375463 41. 80 10. 75 15. 89 31,57
Robot_3 164966 45605 63773 135812 410156 40. 22 11.12 15.55 33.11

Flight 203279 70393 86000 197058 556730 36. 51 12. 64 15. 45 35.40
Robot_4 207411 81670 93407 234258 616746 33.63 13.24 15,15 37.98

Lena 225606 95781 112613 269449 703449 32.07 13. 62 16, 01 38, 30

1 s rect_num , tri_num, line_num, point_num: 4} $|1FRR INAM BB ER . =R RBMIL S8 rect_per,tri_ per,line_ per, point_
per: SRR INAM B T8 . ZATE RBEMISLAS BTSN E 2t

L5 LR BB AT AL EE RIGR . 5 NAM B3R
AT I TTAR IR H , INAM B3k BE A5 TE 4 S5t ol />
FRAB T ARBOMBE = E, R G ERGH—FER
MR . Bk, MXAE X B3, B FRERERBH G
T R R T A AR A S R o

ERIE  ELN S TRAREWH G RTS8
BB T — R BT NAM (R G ERRRE .
BRASTMERERIGEN: 5ET NAM HEaBERR
BRI HREUT R AR, AR B RR
AUHB RIS BE ARG —MERNRT T E. XML
N7 AT AR T RS A 7R 0 & A T T 7 R AR A s
8] 4 me AL S R BE R Ab BT R R L AL 6 O R R AT
WSS B RN SERR R R E .
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