
Ijh]jZffgZy kbkl_fZ ^ey ijh\_^_gby \uqbkebl_evguo
wdki_jbf_glh\ k bah[jZ`_gbyfb gZ hkgh\_ \kie_kdh\1

DbkebpugZ F1:1/ Dmfkdh\ F1B1
Fhkdh\kdbc =hkm^Zjkl\_gguc Mgb\_jkbl_l bf1F1<1 Ehfhghkh\Z

Bgklblml Hj]Zgbq_kdhc Obfbb J:G bf1 G1>1 A_ebgkdh]h
Fhkd\Z/ Jhkkby

:gghlZpby
< j_amevlZl_ bamq_gby klZg^Zjlguo iZd_lh\/ ijbf_0

gyxsbo \kie_kdb ^ey k`Zlby bah[jZ`_gbc/ [ueZ ih0
klZ\e_gZ aZ^ZqZ gZibkZgby ijh]jZffu/ fbgbfbabjmx0
s_c bo g_^hklZldb1 Ijh]jZffZ \uihegy_l ijyfh_ b
h[jZlgh_ ZDYHOHW0ij_h[jZah\Zgb_ kh kj_adhc/ \_ebqbgZ
dhlhjhc aZ^Z_lky ihevah\Zl_e_f1 GZjy^m kh klZg^Zjl0
gufb hjlh]hgZevgufb \kie_kdZfb/ ihevah\Zl_ev fh0
`_l aZ^Z\Zlv kh[kl\_ggu_ nbevlju b aZihfbgZlv bo \
[Za_ ^Zgguo1 Bf__lky \hafh`ghklv gZdhie_gby b h^gh0
\j_f_ggh]h ijhkfhljZ \hkklZgh\e_gguo bah[jZ`_gbc1
< klZlv_ ^Z_lky hibkZgb_ ijh]jZffu b ij_^klZ\e_0

gu \hafh`ghklb bkihevah\Zgby \kie_kdh\ ^ey deZkkb0
nbdZpbb bah[jZ`_gbc b ihbkdZ \ [hevrhc [Za_ ^Zg0
guo1 IeZgbjm_lky jZa\blb_ ijh]jZffu ^ey j_ZebaZpbb
ij_^eh`_gghc ko_fu1

Dexq_\u_ keh\Z= k`Zlb_ k ihl_jyfb/ \kie_kd/ deZk0
kbnbdZpby bah[jZ`_gbc1

1. <<?>?GB?
>ey k`Zlby bah[jZ`_gbc rbjhdh bkihevam_lky

ZDYHOHW0ZgZeba >4@/ >5@1 FZljbp_ bah[jZ`_gby/ we_f_g0
lZfb dhlhjhc y\eyxlky agZq_gby yjdhkl_c ibdk_eh\/
klZ\blky \ khhl\_lkl\b_ fZljbpZ dhwnnbpb_glh\
\kie_kdZ lh]h `_ jZaf_jZ1 AZ^Z_lky ijZ\beh hlk_q_gby
g_gme_\uo dhwnnbpb_glh\ +gZijbf_j/ hl[jZku\Zlv
dhwnnbpb_glu/ ih fh^mex f_gvrb_ g_dhlhjh]h gZi_0
j_^ aZ^Zggh]h qbkeh\h]h ihjh]Z,1 Q_f [hevr_ ihjh]/
l_f [hevr_ k`Zlb_ b om`_ dZq_kl\h \hkklZgh\e_ggh]h
bah[jZ`_gby/ b gZh[hjhl >7@1

2. A:>:Q:
P_evx jZ[hlu [ueh kha^Zgb_ ijhklh]h/ m^h[gh]h b

e_]dh jZkrbjy_fh]h bgkljmf_glZ ^ey bkke_^h\Zgby
ijbf_gbfhklb jZaebqguo deZkkh\ hjlh]hgZevguo
\kie_kdh\ ^ey ZgZebaZ bah[jZ`_gbc +\ lhf qbke_ k`Z0
lby,/ Z lZd`_ ^ey hp_gdb dZq_kl\Z \hkklZgh\e_gguo
bah[jZ`_gbc ijb baf_g_gbb ihjh]Z kj_adb1
Ijbeh`_gb_/ k h^ghc klhjhgu/ ^he`gh bf_lv ^jm0

`_kl\_gguc bgl_jn_ck/ g_ lj_[h\Zlv agZgby kbglZdkb0
kZ nmgdpbc b jZ[hlZlv k bah[jZ`_gbyfb \ klZg^Zjlghf
nhjfZl_> k ^jm]hc klhjhgu/ hgh ^he`gh iha\heylv ba0
f_gylv nbevlju/ e_`Zsb_ \ hkgh\_ ZDYHOHW0
ij_h[jZah\Zgby1 Djhf_ lh]h/ ihevah\Zl_ex g_h[oh^bfh
^Zlv \hafh`ghklv \\h^blv kh[kl\_ggu_ nbevlju1

3. J?AMEVL:LU
JZajZ[hlZggZy ijh]jZffZ \uihegy_l ijyfh_ b h[0

jZlgh_ ZDYHOHW0ij_h[jZah\Zgb_ k ijhf_`mlhqghc kj_a0
dhc b ij_^klZ\ey_l kh[hc bgkljmf_gl/ iha\heyxsbc=
4, KjZ\gb\Zlv dZq_kl\h \hkklZgh\e_gguo bah[jZ`_0

gbc ijb ijbf_g_gbb d gbf jZaebqguo nbevljh\ +dZd
klZg^Zjlguo/ lZd b \\_^_gguo ihevah\Zl_e_f,1
5, Hp_gb\Zlv dZq_kl\h \hkklZgh\e_gguo bah[jZ`_0

gbc ijb baf_g_gbb kl_i_gb k`Zlby +qbkeZ h[gme_gguo
dhwnnbpb_glh\ ZDYHOHW0ki_dljZ,1
L_dmsZy \_jkby ijh]jZffu jZ[hlZ_l k q_jgh0

[_eufb bah[jZ`_gbyfb \ nhjfZl_ EPS/ bf_xsbfb 589
hll_gdh\1 ?keb bah[jZ`_gb_ g_ [ueh d\Z^jZlguf kh
klhjhghc/ jZ\ghc kl_i_gb ^\hcdb/ hgh h[j_aZ_lky beb
^hihegy_lky ih djZx kemqZcgufb \_ebqbgZfb \ aZ\b0
kbfhklb hl lh]h/ k\_jom beb kgbam hgh [ebadh d kl_i_0
gb ^\hcdb1
Ihfbfh klZg^Zjlguo nbevljh\ ++DDU/ 'DXEHFKLHV/

6\PPOHW/ &RLIOHW/ %H\ONLQ/ 9DLG\DQDWKDQ,/ dhlhju_ g_ev0
ay baf_gblv/ ihevah\Zl_ev fh`_l \\h^blv k\hb kh[kl0
\_ggu_ nbevlju/ g_ h[yaZl_evgh ihjh`^Zxsb_ hjlh0
]hgZevgu_ \kie_kdb1 Ijh\_jdZ gZ hjlh]hgZevghklv g_
ijhba\h^blky/ l1q1 ihevah\Zl_ev fh`_l ijh\h^blv jZa0
ebqgu_ \uqbkebl_evgu_ wdki_jbf_glu1 GZb[he__
m^Zqgu_ nbevlju fh]ml [ulv khojZg_gu \ [Za_ ^Zgguo
nbevljh\1
Ijb ijh\_^_gbb ij_h[jZah\Zgby dhwnnbpb_glu

ZDYHOHW0ki_dljZ hlh[jZ`Zxlky \ \b^_ bah[jZ`_gby1 Wlh
^Z_l \hafh`ghklv m\b^_lv ^_lZeb ijb i_j_oh^_ hl h^0
gh]h fZkrlZ[Z d ^jm]hfm1 Ijb \hkklZgh\e_gbb k aZ^Zg0
guf ihjh]hf hlh[jZ`Z_lky j_amevlZl kj_adb/ \hkklZ0
gh\e_ggh_ bah[jZ`_gb_ b \uqbkey_lky ijhp_gl h[gm0
e_gguo dhwnnbpb_glh\ ZDYHOHW0ki_dljZ1
>ey hij_^_e_gby \_ebqbgu ihjh]Z kj_adb fh`gh

bkihevah\Zlv ]bklh]jZffm dhwnnbpb_glh\1 =bklh]jZf0
fZ ij_^klZ\ey_l kh[hc ]jZnbd/ ih hkb O dhlhjh]h hl0
eh`_g fh^mev ZDYHOHW0dhwnnbpb_glZ/ Z ih hkb < 0 qbk0
eh dhwnnbpb_glh\/ ihiZ\rbo \ khhl\_lkl\mxsbc bg0
l_j\Ze hkb O1 I_j_f_sZy ^\b`hd \^hev hkb ;/ ihevah0
\Zl_ev +g_ ijh\h^y h[jZlgh]h ij_h[jZah\Zgby, ihemqZ0
_l ijhp_gl dhwnnbpb_glh\/ dhlhju_ [m^ml h[gme_gu/
_keb ijh\h^blv ij_h[jZah\Zgb_ k lZdbf ihjh]hf1
AZ^Z\Zy jZaebqgu_ agZq_gby ihjh]Z b jZaebqgu_

nbevlju/ ihemqZ_f \hkklZgh\e_ggu_ bah[jZ`_gby jZa0
gh]h dZq_kl\Z1 >ey bo \bamZevgh]h kjZ\g_gby g_h[oh0
^bfh bf_lv \hafh`ghklv h^gh\j_f_ggh]h ijhkfhljZ1
>ey wlhc p_eb fh`gh bkihevah\Zlv :ev[hf 0 ki_pbZev0
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gmx nhjfm ^ey ihdZaZ dZjlbghd ba [Zau ^Zgguo bah0
[jZ`_gbc1 ;ZaZ fh`_l ihihegylvky +hqbsZlvky, \ ijh0
p_kk_ jZ[hlu ijh]jZffu1

4. I?JKI?DLB<U
IeZgbjm_lky jZa\blb_ ijh]jZffu k p_evx bkihev0

ah\Zgby ehdZevguo ZDYHOHW0ki_dljh\ ^ey \u^_e_gby
ijbagZdh\ bah[jZ`_gbc1
Ij_^iheh`bf/ m gZk _klv bah[jZ`_gb_ jZaebqguo

]_hf_ljbq_kdbo nb]mj +djm]/ d\Z^jZl/ lj_m]hevgbd,1
GZf ij_^ty\ey_lky ^jm]h_ bah[jZ`_gb_/ ijh dhlhjh_
ba\_klgh/ qlh wlh h^gZ ba bf_xsboky m gZk nb]mj/ b
lj_[m_lky hij_^_eblv/ dZdZy bf_ggh1 Nb]mjZ fh`_l
[ulv ^jm]h]h jZaf_jZ b jZkiheh`_gZ \ ^jm]hf dhgp_
ebklZ +wdjZgZ,1 >ZggZy ijh]jZffZ iha\hey_l hl\_lblv
gZ \hijhk/ fh`_f eb fu jZaebqblv nb]mju/ bf_y dhwn0
nbpb_glu bo ZDYHOHW0ij_h[jZah\Zgby1
Imklv bf__lky [hevrZy [ZaZ bah[jZ`_gbc +gZijb0

f_j/ nhlh]jZnbb khljm^gbdh\ nbjfu beb hli_qZldb
iZevp_\,1 IhklmiZ_l gh\h_ bah[jZ`_gb_/ b lj_[m_lky
hij_^_eblv/ _klv eb hgh \ [Za_/ beb gZclb gZb[he__
[ebadh_ d g_fm1 Wlh ZdlmZevgZy aZ^ZqZ jZkihagZ\Zgby/
b ^ey __ j_r_gby ij_^eZ]Z_lky bkihevah\Zlv \kie_kdb1
JZah[v_f bah[jZ`_gb_ gZ fZe_gvdb_ yq_cdb/ dhglm0

ju bah[jZ`_gby h[jZamxl g_dhlhju_ nb]mju1 Imklv m
gZk _klv [ZaZ jZaebqguo nb]mj1 Lh]^Z/ bf_y %nmgdpbx
[ebahklb% +gZijbf_j/ fZljbqgmx ghjfm hrb[db,/ fh`0
gh kjZ\gb\Zlv jZaebqgu_ yq_cdb +lhqg__/ dhwnnbpb_g0
lu bo ZDYHOHW0ij_h[jZah\Zgby, b hlghkblv [ebadb_
yq_cdb d h^ghfm deZkkm1 Ijbibku\Zy dZ`^hfm deZkkm
k\hc kbf\he/ ihemqbf kbf\hevgmx jZaf_ldm bkoh^gh]h
bah[jZ`_gby1 ?keb l_i_jv ih hij_^_e_gghfm ijZ\bem
h[jZah\u\Zlv ba kbf\heh\ keh\Z/ lh \f_klh bah[jZ`_0
gby [m^_f bf_lv gZ[hj ^_kdjbilhjh\/ dhlhju_ b [m^ml
jZkkfZljb\Zlvky dZd we_f_glu [Zau >6@1
>Ze__/ \f_klh bah[jZ`_gbc +^\mf_jguo kb]gZeh\,

fh`gh [jZlv lj_of_jgu_ nhjfu1 JZa[b\Zy nhjfm gZ
dm[bdb b ijbf_gyy d gbf lj_of_jgu_ \kie_kdb ih lhc
`_ ko_f_/ ihemqbf kbf\hevgmx jZaf_ldm nhjfu/ dhlh0
jZy iha\hebl hlg_klb __ d lhfm beb bghfm deZkkm1
Wlh h[sZy ko_fZ bkihevah\Zgby \kie_kdh\ ^ey hkm0

s_kl\e_gby ihbkdZ \ [hevrhc [Za_ bah[jZ`_gbc +lj_o0
f_jguo h[t_dlh\,1 I_j\uf rZ]hf \ jZajZ[hld_ lZdh]h
ih^oh^Z y\ey_lky wdki_jbf_glbjh\Zgb_ k ZDYHOHW0
ki_dljZfb bah[jZ`_gbc k ihfhsvx ^Zgghc ijh]jZf0
fu1
JZ[hlZ qZklbqgh ih^^_j`ZgZ ]jZglZfb JNNB <;0

34033657/ <:03:0<363:1

5. EBL?J:LMJ:
[1] ,1'DXEHFKLHV1 7HQ OHFWXUHV RQ ZDYHOHWV1 9RO 94 RI
&%06216) 5HJLRQDO &RQIHUHQFH 6HULHV LQ $SSOLHG 0DWK1
6,$0/ 4<<51

>5@ %1 -DZHUWK DQG :1 6ZHOGHQV1 $Q RYHUYLHZ RI ZDYHOHWV
EDVHG PXOWLUHVROXWLRQ DQDO\VLV1 6,$0 5HYLHZ/ 4<<71

>6@ F1B1 Dmfkdh\1 Kljmdlmjgu_ kbf\hevgu_ ki_dlju
dZd bgkljmf_gl Z^Zilb\ghc deZkkbnbdZpbb kljmdlmj0
guo h[t_dlh\1 L_abku ^hdeZ^Z ,,, Dhgn_j_gpbb %JZkih0
agZ\Zgb_ h[jZah\ b ZgZeba bah[jZ`_gbc% JH:B0<:/ q1,/
klj1 7707;/ G1Gh\]hjh^/ 4<<:1

>7@ <1<1 Ihki_eh\/ F1:1 DbkebpugZ1 Bkihevah\Zgb_
ij_h[jZah\Zgby OZZjZ ^ey fh^bnbdZpbb Ze]hjblfZ
-3(* k`Zlby bah[jZ`_gbc1 L_abku ^hdeZ^Z ,,, Dhg0
n_j_gpbb %JZkihagZ\Zgb_ h[jZah\ b ZgZeba bah[jZ`_0
gbc% JH:B0<:/ q1,/ klj1 5430545/ G1Gh\]hjh^/ 4<<:1

:\lhju=
DbkebpugZ F1:1 0 klm^_gldZ Fhkdh\kdh]h =hkm^Zj0

kl\_ggh]h Mgb\_jkbl_lZ bf1 F1<1 Ehfhghkh\Z/ f_oZ0
gbdh0fZl_fZlbq_kdbc nZdmevl_l/ dZn_^jZ \uqbkeb0
l_evghc fZl_fZlbdb
:^j_k= 44:567/Fhkd\Z/ <hjh[v_\u =hju
(0PDLO= NLVOLWVLQD1P#SJ1FRP
Dmfkdh\ F1B1 0 ^1n10f1g1/ Bgklblml Hj]Zgbq_kdhc

Obfbb J:G bf1 G1>1 A_ebgkdh]h
:^j_k= 44:<46/Fhkd\Z/ E_gbgkdbc ijhki_dl/ 7:
(0PDLO= NXPVNRY#FDFU1LRF1DF1UX

PROGRAM SYSTEM FOR NUMERICAL EXPERI-
MENTS WITH IMAGES BASED ON WAVELETS
Kislitsina M.A., Kumskov M.I.

7KH SUREOHP RI ZRUNLQJ RXW D SURJUDP IRU :LQ0
GRZV<8217 ZKLFK FDQ EH XVHG IRU QXPHULFDO H[SHULPHQWV
ZLWK HLWKHU FODVVLFDO ZDYHOHWV RU ZLWK ILOWHUV FRQVWUXFWHG E\
XVHU LV VWDWHG1 7KLV SURJUDP PXVW EH HDVLO\ GHYHORSHG ZKHQ
QHHGHG1 7KH RSSRUWXQLWLHV IRU DSSO\LQJ ZDYHOHWV IRU FODVVL0
ILFDWLRQ RI LPDJHV DQG WKUHH0GLPHQVLRQDO REMHFWV DUH GH0
VFULEHG1 7KH GHYHORSPHQW RI WKH SURJUDP XVLQJ RIIHUHG
VFKHPH LV SODQHG1
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