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Abstract

Extended reduced difference pyramid(ERDP) is proposed for lossless progressive image
transmission, which is based on a new transform called rounded-transform(RT). The RT is
a nonlinear and reversible transform of integers into integers utilizing two kinds of the
rounding operations such as round up and down. The ERDP can be obtained from an N-
point. RT or a series of RTs or both. For the performance evaluation. the entropy of the
difference images to be transmitted is used as a lower bound transmission rate. Two
examples of the ERDP can be easily shown. which is more effective in the entropy than
the ordinary RDP.
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Table. 2 Entropy of the difference images from

top to 3rd. 2nd, and Ist levels :

(a)CRONK, (b)HOUSE, (¢)LENNA.
CRONK | No.1 | No.2 | No.3 | 4l(15)| 2J(16)
3% | 0.840 | 0.336 | 0.363 | 0.335 | 0.335
2% 1.218 | 1.197 | 1.307 | 1.185 | 1.186
13 | 4.273 | 4.108 | 4.623 | 4.066 | 4.065
| ¥4 7.204 | 7.204 | 7.204 | 7.204 | 7.204
(a)
- - "
HOUSE | No.1 | No.2 | No.3 21(15)| 2](16)
3% ] 0.318 | 0.309 | 0.340 | 0.308 | 0.307
2% 1.199 | 1.174 | 1.279 { 1.155 | 1.153
1% | 4.528 | 4.396 | 4.850 | 4.310 | 4.304
HWd4t| 6.410 | 6.410 | 6.410 | 6.410 | 6.410
(b)
LENNA | No.1 No.2 No.3 21(15) | 2j(18)
3% ] 0.375 | 0.381 | 0.396 | 0.376 | 0.375
S 1.401 | 1.423 | 1.478 | 1.397 | 1.396
T
1% | 5.410 | 5.519 | 5.634 | 5.369 | 5.360
Hedspl 7.442 | 7.442 | 7.442 | 7.442 | 7.442

(c)



(a)CRONK
(b)HOUSE
(c)LENNA
Table 3. Entropy of representive and differ-
ence images(Rk. Dx) and equival-

ent entropy(Qx) :

{a)CRONK,

(b)HOUSE,

(c)LENNA.
(oo T el T | mfxﬁ | wm R aw ﬁ‘
Wl wl o T e [ T Tou el N
LL’ 6.991| 5,187 5.623 5,1087[757,377;3 5 506 $ﬂ9}‘f"~' 5536 5“51 N ‘!
2| 7.044] aoeaz] 067 4.5a3] 5103 4.991 >;w 449“ 3,156 4431 5.159]
1,, 77,1}13 4.044) 4 BEsU '5.844‘ 4.6881] 47347 5.087| 4. 60 :I 4,630 3. ouz‘ 4 b:JUJ
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i 5,'106 4420 48914 4.275] 4.783| 4740} o. 132y 4,187 4,707 lLihi‘ A&.fii‘

LENNG No. 1 No. 2 [ EINRET 4 061

]
-+ I -1
k| wp o @ | b Lo T A A w
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4| 7.325) 5.439] 5.910] 6.524) 5.974] 5.733] 6.131] 5.412] 5.8%0 5401 3“7j
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Fig 4. Histogram of orignal Lenna image.
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Fig 5. Histograms of the difference images
from top to 1st level :
(The curve of Eq.(16) is very similar
to that of Eq.(15)).
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