
IJBAF: 0 =_g_jZlhj Kbkl_f IhgbfZgby Bah[jZ`_gbc

B1<1=jb[dh\/ :1<1AZoZjh\/ :1<1Dh]Zgh\/ I1I1Dhevph\/
G1<1Dhlh\bq/ :1:1DjZ\q_gdh/ :1K1DmpZ_\, <1D1GbdheZ_\

GZmqgh0Bkke_^h\Zl_evkdbc Bgklblml Kbkl_fguo Bkke_^h\Zgbc J:G
Fhkd\Z/ Jhkkby

:gghlZpby

< ijhp_kk_ jZajZ[hldb kbkl_f ihgbfZgby
bah[jZ`_gbc nhjfbjm_lky iZd_l f_lh^h\ k_]f_glZpbb/
nhjfbjh\Zgby oZjZdl_jguo ijbagZdh\/ b^_glbnbdZpbb
h[t_dlh\/ ZgZebaZ kp_g b ^jm]bo bgkljmf_glZevguo
kj_^kl\1 < ^Zgghc jZ[hl_ ij_^eZ]Z_lky ih^oh^/
iha\heyxsbc h[t_^bgblv wlb kj_^kl\Z \ _^bgmx
bgl_]jbjh\Zggmx kbkl_fm/ h[eZ^Zxsmx k\hckl\Zfb
\bamZevgh]h ijh]jZffbjh\Zgby1 Ij_^eZ]Z_fZy kbkl_fZ
IjbafZ iha\hey_l ih aZ^Zgghfm gZ[hjm bah[jZ`_gbc b
wlZehgh\ ih^h[jZlv ih^oh^ysb_ ^ey g_]h f_lh^u
h[jZ[hldb/ b^_glbnbdZpbb/ iZjZf_lju wlbo f_lh^h\ b
k]_g_jbjh\Zlv ki_pbZebabjh\Zggmx b hlqm`^Z_fmx hl
IjbafZ kbkl_fm ihgbfZgby bah[jZ`_gbc1

Dexq_\u_ keh\Z= Kbkl_fu ihgbfZgby bah[jZ`_gbc/
ZkkhpbZlb\gZy iZfylv/ wlZehgu/ f_lh^u h[jZ[hldb1

41 <<?>?GB?

JZkkfZljb\Z_lky aZ^ZqZ h[jZ[hldb b ihgbfZgby
bah[jZ`_gbc \ ke_^mxs_c ihklZgh\d_= kbkl_fZ
ihgbfZgby bah[jZ`_gbc 0 KIB kgZ[`_gZ gZ[hjhf
wlZehgguo bah[jZ`_gbc/ ij_^klZ\e_ggufb
ki_pbnbq_kdbf ^ey KIB h[jZahf/ b aZ^ZqZ
aZdexqZ_lky \ lhf/ qlh[u gZ ij_^ty\e_gghf
bah[jZ`_gbb gZoh^blv \k_ ijbkmlkl\mxsb_ gZ g_f
wlZehggu_ h[t_dlu b khhlghr_gby f_`^m gbfb1
LZdbfb kbkl_fZfb y\eyxlky=

• Kbkl_fu h[gZjm`_gby h[t_dlh\ gZ
l_e_\babhgguo b l_ieh\babhgguo bah[jZ`_gbyo1

• Kbkl_fu jZkihagZ\Zgby fZrbghibkguo b
jmdhibkguo l_dklh\1

• Kbkl_fu h[jZ[hldb Zwjhnhlhkt_fdb1
• Kbkl_fu h[jZ[hldb ljZ_dlhjbc we_f_glZjguo
qZklbp b fgh]b_ ^jm]b_1

IjZdlbq_kdb ex[Zy KIB fh`_l [ulv ij_^klZ\e_gZ dZd
kbkl_fZ/ khklhysZy ba ke_^mxsbo [ehdh\=

• IZg_ev mijZ\e_gby1
• Ij_h[jZah\Zl_ev kb]gZeh\ iZg_eb mijZ\e_gby \h
\gmlj_ggb_ iZjZf_lju kbkl_fu1

• ;ehd nhjfbjh\Zgby ij_^klZ\e_gby bah[jZ`_gby1

• ;ehd b^_glbnbdZpbb1
• IZfylv kbkl_fu1
Kms_kl\mxsb_ KIB oZjZdl_jbamxlky [hevrbf
jZaghh[jZab_f wlbo [ehdh\, ijbq_f jZaebqby qZklh
ghkyl ijbgpbibZevguc oZjZdl_j1 D gZklhys_fm
fhf_glm g_ kms_kl\m_l gb l_hj_lbq_kdbo/ gb
ijZdlbq_kdbo ih^oh^h\/ iha\heyxsbo jZkkqblu\Zlv gZ
jZajZ[hldm b j_ZebaZpbx mgb\_jkZevghc kbkl_fu
ihgbfZgby bah[jZ`_gbc/ lh _klv lZdhc kbkl_fu/
dhlhjZy ihke_ gZkljhcdb kihkh[gZ j_rZlv
ijhba\hevgmx/ ihklZ\e_ggmx i_j_^ g_c aZ^Zqm
ihgbfZgby bah[jZ`_gbc1 ?^bgkl\_gghc lZdhc kbkl_fhc
y\ey_lky kbkl_fZ aj_gby q_eh\_dZ1 D kh`Ze_gbx/ hgZ
\k_ _s_ g_^hklZlhqgh bamq_gZ/ Z l_ nZdlu/ dhlhju_
ba\_klgu/ b ihiuldb bo bgl_jij_lbjh\Zlv b
bkihevah\Zlv aZklZ\eyxl khfg_\Zlvky \ lhf/ qlh fh`gh
ihkljhblv ZgZeh]bqgmx kbkl_fm gZ hkgh\_
\uqbkebl_evguo mkljhckl\1 K ^jm]hc klhjhgu ykgh/
qlh g_ kms_kl\m_l ijZdlbq_kdbo aZ^Zq ^ey j_r_gby
dhlhjuo lj_[h\ZeZkv mgb\_jkZevgZy KIB1
<f_kl_ k l_f \ jy^_ h[eZkl_c/ gZijbf_j \
i_j_qbke_gguo \ur_/ j_Zebah\Zgu ^hklZlhqgh
gZ^_`gh jZ[hlZxsb_ KIB1 Ijb wlhf/ k h^ghc klhjhgu
kljmdlmju lZdbo kbkl_f ih^qbgyxlky
\ur_ijb\_^_gghc ko_f_/ Z k ^jm]hc 0 ijhp_kku bo
jZajZ[hldb bf_xl h^bgZdh\u_ wlZiu1 Wlh iha\hey_l
klZ\blv aZ^Zqm jZajZ[hldb kbkl_fu/ ijhba\h^ys_c
ki_pbZebabjh\Zggu_ kbkl_fu ihgbfZgby bah[jZ`_gbc.

51 :G:EH=BQGU? J:;HLU

< ihke_^gb_ ]h^u jy^hf Z\lhjkdbo dhee_dlb\h\ 0 >5@0
>44@ bgl_gkb\gh jZajZ[Zlu\Zxlky bgl_]jbjh\Zggu_
kbkl_fu ihgbfZgby bah[jZ`_gbc1 LZdb_ kbkl_fu
ihemqbeb aZdj_ib\r__ky gZa\Zgb_ ©Kj_^Z IhgbfZgby
Bah[jZ`_gbcª 0 ,8( 0 ,PDJH 8QGHUVWDQGLQJ (QYLURQPHQW1
Ieh^hl\hjghklv bgl_]jZevgh]h/ kbgl_lbq_kdh]h
ih^oh^Z hkhagZgZ fgh]bfb/ ijb\_^_f \ dZq_kl\_
ijbf_jZ fg_gb_ ^hdlhjZ *1 6LPSVRQ +8QLYHUVLW\ RI
Southampton ): «Ideally, we would be able to integrate
many different image understanding technologies into a
common framework and exploit the synergies among them
WR JHW WKH EHVW SRVVLEOH LQIRUPDWLRQ RXW1ª1 G_dhlhjh_
hlebqb_ gZr_]h ih^oh^Z aZdexqZ_lky \ lhf/ qlh
IjbafZ ijh_dlbjm_lky g_ dZd kj_^Z ihgbfZgby
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bah[jZ`_gbc/ Z dZd kj_^Z ^ey jZajZ[hldb kbkl_f
ihgbfZgby bah[jZ`_gbc1
< jy^_ jZ[hl ih Z\lhfZlbaZpbb iZjZee_evgh]h
ijh]jZffbjh\Zgby >45@0>48@ ij_^eZ]Zxlky lZd
gZau\Z_fu_ ]b[jb^gu_ kbkl_fu/ j_Zebamxsb_ ih^oh^
ijb dhlhjhf kj_^kl\Zfb \bamZevgh]h
ijh]jZffbjh\Zgby \ _^bgh_ p_eh_ bgl_]jbjmxlky
jZaghjh^gu_ we_f_glu 0 dZd ijh]jZffu/ gZibkZggu_
gZ jZaguo yaudZo/ lZd b jZaebqgu_ \uqbkebl_evgu_
kj_^kl\Z1 < Ijbaf_ j_Zebah\ZgZ ijbf_jgh wlZ `_
ko_fZ= ]jZnbq_kdbc bgl_jn_ck kdju\Z_l hl
ihevah\Zl_ey mjh\_gv ijh]jZffbjh\Zgby/ b iha\hey_l
khkj_^hlZqb\Zlvky gZ ki_pbnbq_kdbo ^ey nhjfbjm_fhc
KIB ijh[e_fZo1

61 H;S:Y KLJMDLMJ: KBKL?FU

Kljmdlmjgh kbkl_fZ IjbafZ khklhbl ba ke_^mxsbo
we_f_glh\=
1. ;Zah\u_ kljmdlmju kbkl_fu

1.1. Ij_^klZ\e_gby bah[jZ`_gby1
1.2. OZjZdl_jbklbdb bah[jZ`_gby1
1.3. F_lh^u h[jZ[hldb 0 ij_h[jZah\Zgby b

b^_glbnbdZpbb1
1.4. IZjZf_lju f_lh^h\ h[jZ[hldb1
1.5. P_ib h[jZ[hldb1

2. Yaud hibkZgby p_i_c h[jZ[hldb1
3. :kkhpbZlb\gZy iZfylv1
4. ;Zah\Zy [b[ebhl_dZ h[jZ[hldb bah[jZ`_gbc1
5. ;ehd nhjfbjh\Zgby p_i_c h[jZ[hldb1
6. ;ehd gZkljhcdb iZjZf_ljh\ p_ib h[jZ[hldb1

6141 Ij_^klZ\e_gby bah[jZ`_gbc1
Ij_^klZ\e_gb_f bah[jZ`_gby [m^_f gZau\Zlv kihkh[
ojZg_gby bah[jZ`_gby beb j_amevlZlZ _]h h[jZ[hldb \
iZfylb1 Fh`gh kdZaZlv/ qlh ij_^klZ\e_gb_
bah[jZ`_gby wlh K.. deZkk/ \dexqZxsbc \ k_[y \kx
bgnhjfZpbx/ hlghkysmxky g_ihkj_^kl\_ggh d
bah[jZ`_gbx1 Ijb wlhf ij_^klZ\e_gb_ bah[jZ`_gby
fh`_l kh^_j`Zlv \ k_[_ bgnhjfZpbx h g_kdhevdbo
bah[jZ`_gbyo dZd lZdh\uo/ gZijbf_j ^\Z bah[jZ`_gby/

khklZ\eyxsb_ kl_j_hiZjm1 < Ijbaf_ kms_kl\m_l
g_dhlhjh_ hq_gv g_[hevrh_ dhebq_kl\h [Zah\uo
kihkh[h\ ij_^klZ\e_gby bah[jZ`_gby/ b hl ex[h]h
bgh]h ij_^klZ\e_gby lj_[m_lky/ qlh[u hg bf_e ^\Z
f_lh^Z= export b import, dhlhju_ iha\heyxl
ij_h[jZah\u\Zlv ^Zggh_ ij_^klZ\e_gb_ \ h^gh ba
[Zah\uo b h[jZlgh1 Ykgh/ qlh \ lZdhf kemqZ_ dZ`^uc
nhjfZl fh`_l [ulv \ ^\Z ijb_fZ ij_h[jZah\Zg \ ex[hc
^jm]hc/ Z ijb kms_kl\h\Zgbb N jZaebqguo nhjfZlh\
^ey wlh]h lj_[m_lky 2*N dhg\_jl_jh\/ ijb wlhf dZ`^h_
ij_^klZ\e_gb_ bah[jZ`_gby ijbghkbl k kh[hc \
kbkl_fm ^\Z dhg\_jl_jZ/ g_h[oh^bfuo ^ey lh]h/ qlh[u
klZlv h[s_c __ qZklvx1
IjhkljZgkl\h ij_^klZ\e_gbc bah[jZ`_gby [m^_f
h[hagZqZlv kbf\hehf 5/ Z kZfb ij_^klZ\e_gby 0
[md\Zfb r beb R/ \hafh`gh k bg^_dkZfb1
WlZehggu_ bah[jZ`_gby y\eyxlky ^ey Ijbafu \oh^ghc
bgnhjfZpb_c/ ihklmiZxs_c \f_kl_ k l_f gZ[hjhf
bah[jZ`_gbc/ ^ey dhlhjh]h nhjfbjm_lky KIB1
WlZehggh_ bah[jZ`_gb_ 0 wlh b^_Zevguc j_amevlZl
h[jZ[hldb bah[jZ`_gby g_dhlhjuf f_lh^hf1
GZijbf_j/ ^ey f_lh^h\ k_]f_glZpbb wlZehggufb
bah[jZ`_gbyfb y\eyxlky ]jZgbpu \u^_ey_fh]h
h[t_dlZ1 Ijhp_kk ihemq_gby wlZehgguo bah[jZ`_gbc
ljm^h_fhd/ h^gZdh [_a gbo kh\_jr_gh g_\hafh`gh
dhebq_kl\_ggh hp_gb\Zlv dZq_kl\h jZ[hlu KIB - kf,
gZijbf_j [1]1 Bah[jZ`_gby kgZ[`_ggu_ wlZehgZfb
gZau\Zxlky \ ^Zevg_cr_f Zgghlbjh\Zggufb1
IjhkljZgkl\h wlZehgguo bah[jZ`_gbc [m^_f
h[hagZqZlv kbf\hehf E/ Z kZfb ij_^klZ\e_gby 0
[md\Zfb ebeb E/ \hafh`gh k bg^_dkZfb1

6151 OZjZdl_jbklbdb bah[jZ`_gby.

OZjZdl_jbklbdb bah[jZ`_gby ^_eylky gZ \g_rgb_ b
\gmlj_ggb_1 D \g_rgbf hlghkylky l_/ dhlhju_ g_ fh]ml
[ulv \hkklZgh\e_gu ih bah[jZ`_gbx1 LZdbfb
oZjZdl_jbklbdZfb y\eyxlky= mkeh\by ihemq_gby
bah[jZ`_gby/ lbi bah[jZ`_gby/ mkeh\by kt_fdb/
ijb[hj k ihfhsvx dhlhjh]h ihemq_gh bah[jZ`_gb_ b
lZd ^Ze__1
<gmlj_ggb_ oZjZdl_jbklbdb fh]ml [ulv \uqbke_gu ih
bah[jZ`_gbx1 D gbf hlghkylky= iehlghklv
jZkij_^_e_gby yjdhklb/ __ fZl_fZlbq_kdh_ h`b^Zgb_ b
^bki_jkby/ iehlghklv jZkij_^_e_gby ijhba\h^guo
yjdhklb b bo klZlbklbq_kdb_ oZjZdl_jbklbdb/ ki_dlj
Nmjv_ bah[jZ`_gby b l1 ^1
G_\hafh`gh ij_^mkfhlj_lv aZjZg__ \k_ jZaghh[jZab_
dZd \g_rgbo/ lZd b \gmlj_ggbo oZjZdl_jbklbd
bah[jZ`_gby/ ihwlhfm ijb fZgbimebjh\Zgbb k gbfb \
Ijbaf_ bkihevam_lky ke_^mxsbc ih^oh^= \\h^blky
deZkk BaseFeature, dhlhjuc kh^_j`bl ihey/
oZjZdl_jbamxsb_ lbi bah[jZ`_gby b nmgdpbb
kjZ\g_gby lbih\1
>Ze__/ dZ`^Zy oZjZdl_jbklbdZ bah[jZ`_gby/
ihy\eyxsZyky \ Ijbaf_ ^he`gZ [ulv hnhjfe_gZ dZd
gZke_^gbd wlh]h deZkkZ b h[yaZl_evgh bf_lv f_lh^
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float featcmp( NameFeature* list ),
dhlhjuc kjZ\gb\Z_l ^\Z wda_fieyjZ oZjZdl_jbklbd
bah[jZ`_gby h^gh]h b lh]h `_ lbiZ1 LZdbf h[jZahf/
oZjZdl_jbklbdb bah[jZ`_gby h[jZamxl ^_j_\h
oZjZdl_jbklbd/ lZd qlh ^\mf oZjZdl_jbklbdZf fh`_l
[ulv khihklZ\e_gZ kl_i_gv bo [ebahklb1
IjhkljZgkl\h oZjZdl_jbklbd bah[jZ`_gby [m^_f
h[hagZqZlv kbf\hehf )/ Z kZfb oZjZdl_jbklbdb 0
[md\Zfb f beb F/ \hafh`gh k bg^_dkZfb1

6161 F_lh^u h[jZ[hldb1
F_lh^u h[jZ[hldb ^_eylky gZ ljb deZkkZ=
ij_h[jZah\Zgby bah[jZ`_gbc/ f_lh^u b^_glbnbdZpbb
b \kihfh]Zl_evgu_1
Ij_h[jZah\Zgbyfb gZau\Zxlky nmgdpbb \b^Z=
int methTran( ReprImage* Rinp, MethParam* P,
ReprImage*Rout );
]^_ Rinp, Rout 0 \oh^gh_ b \uoh^gh_ ij_^klZ\e_gb_
bah[jZ`_gbc/ Z P 0 iZjZf_lju f_lh^Z1 GZ f_lh^u
h[jZ[hldb/ \dexqZ_fu_ \ kbkl_fm/ gZdeZ^u\Zxlky
fbgbfZevgu_ lj_[h\Zgby1
F_lh^Zfb b^_glbnbdZpbb [m^_f gZau\Zlv nmgdpbb
\b^Z=
float* methIden(ReprImage* r, int num, ReprImage* R )
]^_ r 0 ij_^klZ\e_gb_ bah[jZ`_gby/ R 0 fZkkb\ \
dhebq_kl\_ num ij_^klZ\e_gbc bah[jZ`_gbc
+wlZehgguo,/ Z \ha\jZsZ_fh_ agZq_gb_ y\ey_lky
fZkkb\hf f_j koh^kl\Z f_`^m r b we_f_glZfb R. LZdb_
fZkkb\u [m^_f gZau\Zlv b^_glbnbpbjmxsbfb1
IjhkljZgkl\h f_lh^h\ h[jZ[hldb bah[jZ`_gby [m^_f
h[hagZqZlv kbf\hehf 0/ Z kZfb ij_^klZ\e_gby 0
[md\Zfbmbeb M/ \hafh`gh k bg^_dkZfb1

6171 IZjZf_lju f_lh^h\ h[jZ[hldb1
IZjZf_lju f_lh^h\ ^he`gu [ulv hnhjfe_gu \ \b^_
deZkkZ/ \ dhlhjhf ijbkmlkl\mxl nmgdpbb wdkihjlZ b
bfihjlZ iZjZf_ljh\ b \uqbke_gby jZkklhygby f_`^m
jZaebqgufb agZq_gbyfb1
Wlb nmgdpbb g_h[oh^bfu ^ey lh]h/ qlh[u iZjZf_lju
jZaebqguo f_lh^h\ fh]eb jZkkfZljb\Zlvky dZd _^bgh_
ijhkljZgkl\h/ \ qZklghklb/ qlh[u [ue \hafh`_g
mgb\_jkZevguc Ze]hjblf ihkljh_gby iZjZf_ljh\
f_lh^Z/ bkihevamxsbc ih^fgh`_kl\Z iZjZf_ljh\
^jm]bo f_lh^h\ b l1 ^1
IjhkljZgkl\h iZjZf_ljh\ [m^_f h[hagZqZlv kbf\hehf
3/ Z kZfb ij_^klZ\e_gby 0 [md\Zfb p beb P/ \hafh`gh k
bg^_dkZfb1

6181 P_ib h[jZ[hldb1
P_ivx h[jZ[hldb gZau\Z_lky ]jZn k ^\mfy
\u^_e_ggufb \_jrbgZfb 0 \oh^ghc/ \ dhlhjhc
gZoh^blky h[jZ[Zlu\Z_fh_ bah[jZ`_gb_ b \uoh^ghc 0 \

dhlhjhf gZoh^blky j_amevlZl h[jZ[hldb1 DZ`^uc ma_e
wlh]h ]jZnZ y\ey_lky beb f_lh^hf ij_h[jZah\Zgby beb
f_lh^hf b^_glbnbdZpbb1 J_[jZ ]jZnZ ihdZau\Zxl dZd
f_`^m f_lh^Zfb ijhbkoh^bl i_j_^ZqZ iZjZf_ljh\1
P_iv h[jZ[hldb b iZjZf_lju f_lh^h\ nhjfbjmxlky k
ihfhsvx ijhklh]h b m^h[gh]h ]jZnbq_kdh]h
bgl_jn_ckZ/ ij_^hklZ\ey_fh]h kbkl_fhc1
P_ib h[jZ[hldb h[jZamxl ijhkljZgkl\h/ h[hagZqZ_fh_
C.

6191 :kkhpbZlb\gZy iZfylv1
:kkhpbZlb\gZy iZfylv 0 wlh fZkkb\ iZj <f,c>, ]^_ f∈ F,
c∈ C. GZ i_j\hf wlZi_ h[jZ[hldb ^ey dZ`^h]h
bah[jZ`_gby ba aZ^Zggh]h gZ[hjZ kljhblky _]h
\gmlj_ggbc lbi/ \ j_amevlZl_ q_]h nhjfbjm_lky fZkkb\
iZj ?r,t> ( r∈ R, f∈ F, f fh`_l kh^_j`Zlv b \g_rgb_
oZjZdl_jbklbdb bah[jZ`_gby ,1 >ey dZ`^hc lZdhc iZju
<r,f! \ ZkkhpbZlb\ghc iZfylb hlukdb\Z_lky iZju
<f*,c>/ lZdb_ qlh jZkklhygb_ f_`^m f b f* fbgbfZevgh1
LZdbf h[jZahf nhjfbjm_lky gZ[hj p_ihq_d C*,
hlijZ\eyykv hl dhlhjh]h/ ihevah\Zl_ev fh`_l gZqZlv
nhjfbjh\Zlv p_iv h[jZ[hldb hilbfZevgmx ^ey
aZ^Zggh]h fZkkb\Z bah[jZ`_gbc1 Ihke_ lh]h/ dZd ^ey
aZ^Zggh]h gZ[hjZ bah[jZ`_gbc ihkljh_g gZ[hj
hilbfZevguo p_ihq_d/ \ ZkkhpbZlb\gmx iZfylv
^h[Z\ey_lky khhl\_lkl\mxsbc gZ[hj iZj <f,c> .

71 IHEVAH<:L?EVKDBC BGL?JN?CK
< j_`bf_ nhjfbjh\Zgby p_ib h[jZ[hldb ihevah\Zl_ev
bf__l \hafh`ghklv knhjfbjh\Zlv p_iv h[jZ[hldb b
\u[jZlv ^ey dZ`^h]h f_lh^Z khhl\_lkl\mxsb_
iZjZf_lju/ y\eyxsb_ky gZqZevgufb ijb[eb`_gbyfb b
mlhqgy_fufb ijb jZ[hl_ \ j_`bf_ gZkljhcdb
iZjZf_ljh\1 Ijbf_jguc \b^ hdgZ h[jZ[hldb \ fhf_gl
aZ^Zgby gZqZevguo iZjZf_ljh\ p_ib h[jZ[hldb ihdZaZg
gZ jbkmgd_ 51 K ijZ\hc klhjhgu hdgZ hldjul ^bZeh]
\\h^Z iZjZf_ljh\1
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7141 >_j_\h f_lh^h\ h[jZ[hldb
F_lh^u ij_h[jZah\Zgby bah[jZ`_gby _kl_kl\_gguf
h[jZahf h[jZamxl ^_j_\h1 GZ i_j\hf _]h mjh\g_

gZoh^ylky ]jmiiu f_lh^h\/ dhlhju_ hlebqZxlky ^jm]
hl ^jm]Z lbihf bah[jZ`_gbc/ d dhlhjuf hgb fh]ml
ijbf_gylvky= h[jZ[hldZ hl^_evgh]h bah[jZ`_gby/ iZju
bah[jZ`_gbc/ k_jbb dZ^jh\1 GZ ke_^mxs_f mjh\g_
f_lh^u jZa^_eyxlky gZ ]jmiiu \ khhl\_lkl\bb k
ijbf_gy_fufb kihkh[Zfb h[jZ[hldb= klZlbklbq_kdb_/
nbevljZpbhggu_/ fhjnheh]bq_kdb_/ nmjv_ih^h[gu_ b
l1 ^1 GZ lj_lv_f mjh\g_ gZoh^ylky dhgdj_lgu_
j_ZebaZpbb ^Zggh]h kihkh[Z h[jZ[hldb bah[jZ`_gby1
Kbkl_fZ IjbafZ ij_^hklZ\ey_l ihevah\Zl_ex ^hklmi d
f_lh^Zf h[jZ[hldb k mq_lhf wlhc _kl_kl\_gghc
kljmdlmju1

7151 Hdgh ZkkhpbZlb\ghc iZfylb
Ijb \dexq_gbb khhl\_lkl\mxs_c hipbb \ ijZ\hc
gb`g_c iheh\bg_ hdgZ hldju\Z_lky iZg_ev
ZkkhpbZlb\ghc iZfylb/ gZ dhlhjmx kbkl_fZ ihf_sZ_l
p_ib h[jZ[hldb/ gZdhie_ggu_ kbkl_fhc d wlhfm
fhf_glm/ h[jZ[Zlu\Z\rb_ gZ[hju bah[jZ`_gbc/
gZb[he__ [ebadb_ d l_dms_fm1 Wlb p_ib mihjy^hq_gu
ih kl_i_gb [ebahklb d l_dms_fm gZ[hjm bah[jZ`_gbc1

7161 Nhjfbjh\Zgb_ p_ib h[jZ[hldb
GZ ijZ\hc \_jog_c iZg_eb bah[jZ`Z_lky nhjfbjm_fZy
p_iv h[jZ[hldb1 Ihevah\Zl_ev bf__l \hafh`ghklv
gZqZlv nhjfbjh\Zgb_ p_ib h[jZ[hldb k gmey beb
kdhibjh\Zlv gZb[he__ ih^oh^ysmx p_iv ba hdgZ
ZkkhpbZlb\ghc iZfylb1 < ex[hc fhf_gl hg fh`_l
^h[Z\blv2m^Zeblv \u^_e_ggmx \_jrbgm p_ib
h[jZ[hldb1
>ey dZ`^h]h f_lh^Z h[jZ[hldb ihevah\Zl_ev ^he`_g
aZ^Zlv gZqZevgu_ agZq_gby _]h iZjZf_ljh\1 Wlh lh`_

fh`_l [ulv k^_eZgh eb[h k ihfhsvx dhibjh\Zgby
ih^oh^ysbo iZjZf_ljh\ ba hdgZ ZkkhpbZlb\ghc iZfylb/
eb[h g_ihkj_^kl\_gguf \uah\hf ^bZeh]Z/ dhlhjuf
^he`_g [ulv kgZ[`_g dZ`^uc f_lh^ h[jZ[hldb ijb
\dexq_gbb _]h \ kbkl_fm/ eb[h mklZgh\dhc iZjZf_ljh\
ih mfheqZgbx1

7171 Ijh]hg b hlh[jZ`_gb_ j_amevlZlh\
Ihke_ lh]h dZd p_iv h[jZ[hldb knhjfbjh\ZgZ/
ihevah\Zl_ev i_j_oh^bl \ j_`bf gZkljhcdb __
iZjZf_ljh\1 < wlhf j_`bf_ \uihegy_lky ihbkd
hilbfZevgh]h gZ[hjZ iZjZf_ljh\1
Ihevah\Zl_ev fh`_l \u[jZlv Z\lhfZlbq_kdbc beb
jmqghc \ZjbZgl b \ dZ`^hf ba gbo hj]Zgbah\Zlv k\hx
jZ[hlm jZagufb kihkh[Zfb1
< jmqghf j_`bf_ ijhp_kk \u[hjZ hilbfZevguo
iZjZf_ljh\ ihevah\Zl_ev [_j_l \ k\hb jmdb b
\uihegy_l ijh]hg aZ ijh]hghf/ baf_gyy iZjZf_lju ih
k\h_fm mkfhlj_gbx1

< Z\lhfZlbq_kdhf j_`bf_ ihevah\Zl_ev \u[bjZ_l
g_dhlhjuc f_lh^ ihbkdZ hilbfZevgh]h j_r_gby/
aZimkdZ_l _]h b \iehlv ^h aZ\_jr_gby ijhp_kkZ
hklZ_lky \ jheb gZ[ex^Zl_ey1 Kms_kl\m_l \hafh`ghklv
i_j_dexq_gby k j_`bfZ gZ j_`bf/ ijbhklZgh\db
bl_jZpbhggh]h ijhp_kkZ b baf_g_gby iZjZf_ljh\ beb
f_lh^h\ hilbfbaZpbb1
Ijb jZ[hl_ k Zgghlbjh\Zggufb h[mqZxsbfb
bah[jZ`_gbyf bf__lky \hafh`ghklv hlke_`b\Zlv
hrb[db/ ihy\eyxsb_ky gZ maeZo h[jZ[hldb/ bamqZlv
kdhjhklv gZdhie_gby hrb[hd/ bo aZ\bkbfhklv ^jm] hl
^jm]Z1 Gh kZfh_ ]eZ\gh_ 0 ihy\ey_lky \hafh`ghklv
hilbfbabjh\Zlv g_ \kx p_ihqdm \ p_ehf/ Z __
hl^_evgu_ wlZiu/ qlh wnn_dlb\g__1

7181 Bl_jZpbhgguc oZjZdl_j gZkljhcdb/
deZkl_jbaZpby
?keb \ ijhp_kk_ \u[hjZ p_ib b gZkljhcdb __
iZjZf_ljh\ g_ m^Z_lky ih^h[jZlv iZjZf_lju ^ey \k_]h
aZ^Zggh]h gZ[hjZ bah[jZ`_gbc/ IjbafZ ij_^hklZ\ey_l
\hafh`ghklv jZa^_eblv \k_ bah[jZ`_gby gZ qZklb b ^ey
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dZ`^hc ba gbo hl^_evgh ih^h[jZlv p_iv h[jZ[hldb b __
iZjZf_lju1 GZb[he__ _kl_kl\_gghc kljZl_]b_c y\ey_lky
hl^_e_gb_ hl \k_]h ihlhdZ bah[jZ`_gbc lhc qZklb/ ^ey
dhlhjhc ihemqZxlky m^h\e_l\hjbl_evgu_ j_amevlZlu/
^hh[mq_gb_ wlhc ]jmiiu bah[jZ`_gbc \ hlkmlkl\b_
hklZevguo b i_j_oh^ d h[jZ[hld_ hklZ\r_cky qZklb1
Bf_ggh ijb lZdhc ihke_^h\Zl_evghklb ^_ckl\bc
IjbafZ ij_^hklZ\ey_l ihevah\Zl_ex gZb[he__ m^h[gu_
kj_^kl\Z/ \iehlv ^h Z\lhfZlbq_kdh]h \uiheg_gby
ijhp_kkZ deZkl_jbaZpbb1

7191 JZ[hlZ k hl^_evguf bah[jZ`_gb_f
< kblmZpbyo/ dh]^Z hklZ_lky dZdh_0lh dhebq_kl\h
bah[jZ`_gbc/ dhlhju_ g_ m^Z_lky h[jZ[hlZlv/ kbkl_fZ
IjbafZ ij_^hklZ\ey_l ihevah\Zl_ex \hafh`ghklv
\u^_eblv bgl_j_kmxsbc _]h njZ]f_gl bah[jZ`_gby b
jZkkfhlj_lv dZ`^uc wlZi _]h h[jZ[hldb ^_lZevgh dZd \
]jZnbq_kdhf/ lZd b \ l_dklh\hf \b^_ b khojZgblv \
\u[jZgghf \b^_ wlm bgnhjfZpbx1 ?keb lZdh_
bah[jZ`_gb_ y\ey_lky Zgghlbjh\Zgguf/ lh \
^hiheg_gb_ d wlhfm ihevah\Zl_ev fh`_l ihemqblv
bah[jZ`_gb_/ gZ dhlhjhf j_amevlZlu h[jZ[hldb
kjZ\gb\Zxlky k wlZehghf1

5. F?LH>U IJBAFU

< gZklhysbc fhf_gl \ kbkl_fm IjbafZ
bgl_]jbjh\Zgu ke_^mxsb_ f_lh^u h[jZ[hldb
bah[jZ`_gbc=
1. H[jZ[hldZ hl^_evguo bah[jZ`_gbc \uihegy_lky

ih deZkkbq_kdhc ko_f_= ij_^h[jZ[hldZ/
k_]f_glZpby/ \u^_e_gb_ oZjZdl_jguo ijbagZdh\/
kjZ\g_gb_ k wlZehghf1 Ijb wlhf bkihevamxlky
ke_^mxsb_ f_lh^u1
1.1. Nbevlju =ZmkkZ/ -1&DQQ\ [16],  Marr &

Hildreth [20]-[22], Gabor [31]-[33],
khojZgyxsb_ agZq_gby ijhba\h^guo
%XWWHUZRUWK0nbevlju ,1 :HLVV [23]-[26],
Z^Zilb\gu_ nbevlju [28]-[30].

1.2. F_lh^u hij_^_e_gby ]jZgbp -1&DQQ\ [16],
f_lh^u jZklmsbo h[eZkl_c/ ehdZevgh0
fgh]hdZgZevguc hij_^_ebl_ev ]jZgbp 01
Fleck [27@/ f_lh^u Zdlb\gh]h dhglmjZ.

1.3. F_lh^u b^_glbnbdZpbb= ij_h[jZah\Zgb_ OZm
[18]/ f_lh^u hkgh\Zggu_ gZ ij_h[jZah\Zgbb
Nmjv_/ f_lh^u ghjfZebaZpbb/
kmij_fZlbq_kdh_ b emq_\h_ jZaeh`_gby1

2. H[jZ[hldZ kl_j_hiZj1 P_evx ZgZebaZ kl_j_hiZju
bah[jZ`_gbc y\ey_lky ihemq_gb_ dZjlu ^Zevghklb1
Wlhl ih^oh^ bgh]^Z iha\hey_l \u^_eylv
g_h^ghjh^gh hdjZr_ggu_ h[t_dlu dZd h^gh p_eh_1

3. <u^_e_gb_ ^\b`msboky h[t_dlh\ dZd gZ
g_ih^\b`ghf/ lZd b gZ ih^\b`ghf nhg_1

91 J?AMEVL:LU B <U<H>U
Kbkl_fu IjbafZ [ueZ Zijh[bjh\ZgZ gZ lj_o gZ[hjZo
bah[jZ`_gbc= l_ieh\babhggu_ bah[jZ`_gby/
bah[jZ`_gby f_klghklb/ ihemq_ggu_ k ihfhsvx
Zwjhnhlhkt_fdb b gZ[hj bah[jZ`_gbc [Z[hq_d1
Wdki_jbf_glu/ ijh\_^_ggu_ k kbkl_fhc iha\heyxl
k^_eZlv ke_^mxsb_ \u\h^u=
• IjbagZdb bah[jZ`_gbc/ gZdhie_ggu_ \
ZkkhpbZlb\ghc iZfylb kbkl_fu/ iha\heyxl q_ldh
jZaebqZlv bah[jZ`_gby dZ`^h]h ba wlbo deZkkh\1

• >ey dZ`^h]h ba i_j_qbke_gguo deZkkh\ m^Z_lky
ihkljhblv p_iv h[jZ[hldb b ih^h[jZlv ^ey g__
hilbfZevgu_ iZjZf_lju1

• Ijb ij_^ty\e_gbb gh\h]h gZ[hjZ bah[jZ`_gbc/
kbkl_fZ k ihfhsvx ZkkhpbZlb\ghc iZfylb gZoh^bl
p_ib h[jZ[hldb/ [eb`Zcrb_ d ij_^ty\e_gghfm
gZ[hjm/ b khhl\_lkl\mxsb_ iZjZf_lju y\eyxlky
ohjhrbf ijb[eb`_gb_f d hilbfZevguf agZq_gbyf1

< p_ehf ij_^eZ]Z_fuc ih^oh^ ihdZaZe k\hx
`bag_kihkh[ghklv b wnn_dlb\ghklv1
< ^Zevg_cr_f \ Ijbafm ij_^iheZ]Z_lky \dexqblv
g_cjhk_l_\u_ f_lh^u h[jZ[hldb bah[jZ`_gbc1
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PRISM - Generator of Image
Understanding Systems

I.V.Gribkov, A.V.Zakharov, A.V.Koganov, P.P.Koltsov,
N.V.Kotovich, A.A.Kravchenko, A.S.Koutsaev,
V.K.Nikolaev.
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Moscow, Russia

Abstract  At the development the image understanding systems
the package of methods of segmentation, feature extraction,
identification of objects, scene analysis and other tools is created.
In the given work the approach is offered allowing to combine
these tools in integrated system, having properties of visual
programming. The offered system Prism allows for the given set
of the images and their samples to choose processing and
identification methods, suitable for it, to select optimal parameters
of these methods and to generate the image understanding system,
specialised and alienated from Prism.

Àäðåñ:  Ðîññèÿ, Ìîñêâà, 117218, Íàõèìîâñêèé ïðîñïåêò, äîì
36, êîðïóñ 1, ÍÈÈÑÈ ÐÀÍ.

E-mail: nik@genebee.msu.su, koltsov@niisi.msk.ru,
nikolaev@niisi.msk.ru

International Conference Graphicon 1998, Moscow, Russia, http://www.graphicon.ru/


