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Abstract The HMT methed apphied mn natnral imege denowsing was thoroughly ~tudied. The HMT method was
compared wiih athers under diffcrent vonditions . such as different complexity of the texture, different-type naise
and ddlerent transform domain. Sume key vonclusons were obtamned. First. the method 1n transform dnmain 1=
betier than the traditional nme which 1s not 1o transform domam. Second, the perfermance of HMT 1n the DCT do-
mawn is simitar 16 that in the wavelet domain. Third . when the noise 13 white, result of HMT 15 excellent. Howev-
er. when the notse s related W the tmage wsell. the perfurmance 1+ determined by the complexity of the texture, as
well as 1he noise density.
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Fig. 1 The quadtree in wavelet dnmain

DCT s ihH R ER R R,
1 /MEFHRM DCT 5 MY X &

1.1 hNEE R

R REOE LIS ] SN R
PO _HEFESTFE. M ERLRRER ¢ —¢
Cr—k) Gy RRELETE. BRMAIETHRE
REEHARLEDAFARENLRC#EH I EELLE.
X /N BB T LAAE R R IR R BE A A 1A
T

hEARHREEE T ASEEESH. -
S /N R B ] L 43 B0 4T #0347 — B )k R 7
F. B 1(b)Frm & Lena BRUE 1a)) 4T j=3 4
BE I ETER (ORTERARATHAOEER
fpEF| L H SR an Bl maEEE. RTREAR
EHRE A RE EXFALAT . ENEREE 4L T
FHE-A-IXTE WE 1P HE ML
[a BF & 7 2 B o
1.2 DCTEHREMI B

DCT T BEAETHMEMEN R BIEMT
Toplits % BERHFHE M) & . i Toplits BEEEI T A
KRBT REGRG SR M. Hk.DCT B8
HHAATEEHERESHATHAERET
B HTHESHEE T KLTY 85 SSmEE
FHAEPHRET DCT T B Akl 8~ 8. a1
EEF XS M DCT TEBal LIF BB 64 T3
FHSE. GFATLE S SMDCT AERERES
IR N 2 R, HE M RWERE
& T E 1) DY X5 B 22
Lena R DCT R# TR BER X 3 MY TR RTE
WomRESBE R MG R LR EE SR
LL#4GBATDOCT $H.AEEHFHESH . X

FHTL SR EEAEEH. TEHE 1) SE 2
(b2 EAEmMBEMA. BRENHH M DCT %
Bt Ll R - mEREE TR A&
B R ELH RPERMFI LM T L4
£ .

ATET ¥ B XFEMS HMT S8 L/
BEUGSUR A . DOT P4 SRR 5 7 00 U
£l

2 HMT #ER R

2.1 HMT #5

mTER ) EREHSAARET LB SR
(GGD) A bk B — > E #7 el 3O U A B S B i i fR
WX —FreE MA L RAERIR S T S HE
VO N B TER HMT BeMRet B 2 B
SHHEBREAME . E#HE v 9{H. KrEa5
B or oloi ol N MERY hFHEE—EW
O EERCORDMERBEEFHENAER
AR TEERK RABREREZREER
BRERRKERN FANARERSN T AELT
FHREF B . 2R Markov i1,

RSt NERE - AT EENER M

dlv]e s]w r|m]e

Zlaje 7| aAl2|M

B9 12 13| 28 o

a,

BL ¢

55 |
s

8,

"
&
%
=
2 grels|s

(a) (b}

Bl 2 DCT #pus
Fig. 2 The quadtree in DCT domain
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#1 MEERHS12-S1IZHLENAEE
Table 1 The tested image is LENA of 512 - 512

HUTERE o HEERE o
Method
1Nk 0.1 0,2 I 0.2 0.4
PSNRD 26, 020 20, 0l 15. 581 a5, 876 [9. 456 I3, 835
winer 3I. [0 28, 2hu 24, 081 30, B¥6 26. 238 20,4101
FEEE med o4 9R7 a7, In2 23, 705 28.837 37,086 25,550
cwim 28, 741 24, BES 14. 432 20,751 24, 853 I5. 344
shrink 30 614 oK, 247 15, 085 20,530 23. 981 [B. 230
ashrink 3u. 30E a7, 350 ML B57 AL 007 27. 83 24.810
T, HMT 32 082 3R, 643 25. 666 20 52] 23. 643 8. 212
uHMT 31 43 a7, 794 a4 828 30, TG 27. 327 14794
shrink 31483 2k, 331 25.03R 79, gu2 24. 300 8. 735
DCT a~hrink 3. F30 27.252 14,165 31.023 27,777 24,533
HMT 32. 328 2B. BEB A5 485 29, 774 23. 554 8. 545
uHMT 31,308 27.636 14,335 30, 977 27. 476 24.474
2 FHREARDS12-512HMAPEER
Table 2 The tested image is APE of 512 - 512
BYEHWE 5 HEHEWRS o
Method
RO [N N 0. [ 0.2 0.1
PS¥Re 6.l a0, 00 3. 9&0 24. 442 18. 421 2. 400
winel 25,119 23. 833 1.R72 24, 835 23, 0RD 4. 444
HiEgy tewzd 22, 73l 20,252 2L RT3 20, 63k 2[. 959 20. 167
cwm 26. 630 an Iy I8 874 06,013 22. 386 I7.630
shrink 28.130 RN 2L 654 27, 143 22820 I8. 835
ashrink 6. 763 23 B35 ac, 903 26,114 23,234 20.723
b, HMT 20,755 95, Q7 20, 547 b 23317 [8.531
uHMT 28. 082 24,009 21,211 29,377 24,548 20.921
shrink 300044 °5. 968 RN 28, 400 73,539 9. 608
DOT 1, arhrook 20, 11D a6, 485 20,471 28,471 2. 575 20.481
HMT 30- 363 26. 346 22.801 28.722 24,057 [e.112
uHMT a8 TID 24160 21. N80 27, 704 23496 20,710
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