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ᒿ๱ࣽמ຾؁ǴεໆޑኧՏቹႽ೏ঁ

Γ܈୘཰ࢲ୏٬ҔǴ܌аճҔቹႽၗૻس

಍(pictorial information system)ᓯӸᆅ౛

аϷཛྷ൨εໆቹႽ൩ᡂளВᖿख़ाǶӢԜ

ӧޜ໔ޕ᛽߄Ңݤ (spatial knowledge  

representation)೭ঁሦୱԖ೚ӭࣴز೏ග

рǶ 

 2007 ԃǴ໳റඁ௲௤ගр΋ᅿޜ໔

ҹϐނҹᆶނǴճҔკТύ[8]ݤҢ߄᛽ޕ

໔ܗޑᐆᜢ߯(topological relation)کБӛ

ᜢ߯(direction relation)ٰ ҹ໔࣬ჹނကۓ

Տ࿼ޜޑ໔ᜢ߯ǶӧҁጇЎകύǴךॺׯ

 ҹ(targetނကрҞ኱ۓǴݤБޑ໳௲௤ؼ

object)ୖکԵނҹ(reference object)໔ޑख़

Ј(centroid)ຯᚆکय़ᑈКٯǴගٮཛྷ൨კ

Т(query picture)کၗ਑৤კТ(database 

picture)ϐ໔࣬ޑ՟ࡋКჹǶךॺӕਔΨග

ᔠ઩(similarity retrieval)ǴࡋΑ48ᅿ࣬՟ٮ

ᡣ٬Ҕޣӧკ׎ၗ਑৤ࢗ၌კТਔૈԖ

ቸ܄ϯޑᒧ᏷Ƕӧനךࡕॺஒ཮٬Ҕٯη

ٰᇥܴךॺޑቹႽ߄ҢݤКϐޑ߻БԄ

 уᆒዴǶ׳

 

Abstract 
 

There are many researches proposed 
in the spatial knowledge representation 
and spatial inference. Spatial knowledge 
representation is a technique of abstr- 
action to describe spatial relationship 
between objects in an image. Spatial 

inference is a technique of similarity 
inference based on spatial relationships 
among image objects. In this paper, we 
provide a method to define the tuple of 
the distance and size between target 
object and reference object upon spatial 
inference. Making the spatial inference 
can represent image more precise. We 
also provide 48 similarity measure types 
to support flexible matching between the 
query picture and the database pictures 
for satisfying user’s different 
requirements. Finally, we use some 
examples to show that our image 
representation is more accurate than 
spatial inference method. 
 
Keywords :  image database; similarity  
retrieval; spatial representation; spatial 
inference 

 

1. ᆣፕᆣፕᆣፕᆣፕ 
 

ӧ߈ԃٰǴኧՏϯޑቹႽᆶӭ൞ᡏޑ

ᔈҔᆶВॿቚа۳ޑቹႽၗ਑৤ሡाඹ

ၗ਑৤ύ܌ԖቹႽႣӃᓯӸ࣬ᜢޑЎӷ

ຏှǴԜБԄѸ໪җΓπБԄࡌҥၨࣁ઻

ਔ຤ΚǶᒡΕЎӷຏှਔǴඔॊϣ৒ၸܭ

Ьᢀ܈ᙁౣёૈᏤठ٬کҔޣᇡޕ΢ޑ

όӕǴ٬ள٬Ҕޣคݤѝ٬ҔൂᐱޑЎӷ

ٰཛྷ൨ډགྷाޑკТ[10-14]ǶӢԜǴቹႽ

ၗ਑৤(image database)ӵՖᓯӸკТߡԋ

ቹޑЬࣁ᝼ᚒǶаკТϣ৒ޑ΋ঁख़ाࣁ

Ⴝཛྷ൨(Content-Based Image RetrievalǴ

CBIR) ճҔკТޑᚑՅǵદ౛ǵރ׎ǵε

λނ܈ҹϐ໔ޜޑ໔ᜢ߯ബ೷р΋ಔკ



Тޑ઩ЇॶǶ٬Ҕޣёа೸ၸ೭ಔ઩Їॶ

଺࣬՟ޑࡋᔠ઩ǴளډдॺགྷाޑკТ

(query-by-example)Ƕٯӵаϣ৒ࣁЬޑቹ

Ⴝཛྷ൨ǺVisualSEEKǴQBIC

[18-20]Ƕ೭٤೬ᡏϢ೚٬ҔޣճҔե໘ޑ

ຎ᝺੝ቻӧቹႽၗ਑৤ύ຾Չᆶࢗ၌კ

Т(query picture)࣬ ՟ޑቹႽᔠ઩

БԄޑҥቹႽ઩ЇࡌճҔ಄ဦٰݤҢ߄

ӵǺ 2D-string [1]Ǵ2D Cٯ

2D C�-string [3]Ǵ2D-PIR [

[5]Ǵ9D-LT [6]Ǵ9D-SPA [7

model[16]Ǵdirection–relation matrix [

ӧҁጇЎകύǴךॺӧ

΢ǴቚуΑঁٿϡಔ(tuple)

ҢҞ኱ނҹ(target object)ޑख़Ј

ᆶୖԵނҹ(reference object)

ҹނҹᆶୖԵނҢҞ኱߄ຯᚆǶќ΋ঁޑ

ϐ໔ޑय़ᑈКٯǶךॺޑБݤёа׳уᆒ

ዴ߄ޑҢрނҹᆶނҹϐ໔ޜޑ໔ᜢ߯

ԜѦǴךॺӧচٰ߄ޑҢݤ΢ቚуΑ

࣬՟ࡋෳໆёૈޑᜪࠠ(type)

а٩Ᏽόӕޑሡ؃Ǵᒧ᏷όӕ࣬ޑ՟ࡋᔠ

઩(similarity retrieval)Ǵᡣ٬ҔޣёаԖ׳

ቸ܄ϯޑᒧ᏷ǶӧಃΒ࿯ύ

໳௲௤ගрޑБݤǶӧಃΟ࿯ύ

ှញቚуނҹᆶނҹϐ໔ख़Јຯᚆ

ᓬᗺޑࡕᜢ߯ϐٯय़ᑈКک

 

კკკკ 1 ྽྽྽྽ A ҹǴǴǴǴBނҞ኱ࣁҹނҞ኱ࣁҹނҞ኱ࣁҹނҞ኱ࣁ ҹނԵୖࣁҹނԵୖࣁҹނԵୖࣁҹނԵୖࣁ

ޑϪപр܌ҹӧკύނޑϪപр܌ҹӧკύނޑϪപр܌ҹӧკύނޑϪപр܌ҹӧკύނ 8 ঁ୔ୱঁ୔ୱঁ୔ୱঁ୔ୱ

٬Ҕޣёа೸ၸ೭ಔ઩Їॶ

ளډдॺགྷाޑკТ

ቹޑЬࣁӵаϣ৒ٯ

QBICک Wave-Guide 

೭٤೬ᡏϢ೚٬ҔޣճҔե໘ޑ

ຎ᝺੝ቻӧቹႽၗ਑৤ύ຾Չᆶࢗ၌კ

࣬՟ޑቹႽᔠ઩ǶԖ೚ӭ

БԄǶޑҥቹႽ઩ЇࡌճҔ಄ဦٰݤҢ߄

2D C-string [2,15]Ǵ

PIR [4]Ǵ2D Z-string 

SPA [7]Ǵtriangular 

relation matrix [17]Ƕ 

ݤБޑॺӧ໳௲௤ך

(tuple)Ǵځύ΋ঁ߄

ख़Ј(centroid)ޑ

(reference object)ޑख़Јϐ໔

ќ΋ঁ߄ҢҞ኱ނҹᆶୖԵނҹ

уᆒ׳ёаݤБޑॺך

ዴ߄ޑҢрނҹᆶނҹϐ໔ޜޑ໔ᜢ߯Ƕ

΢ቚуΑݤҢ߄ޑॺӧচٰך 4ᅿ

(type)Ǵᡣ٬Ҕޣё

ᒧ᏷όӕ࣬ޑ՟ࡋᔠ

ᡣ٬ҔޣёаԖ׳

ӧಃΒ࿯ύǴךॺஒϟಏ

ӧಃΟ࿯ύǴךॺஒ

໔ख़Јຯᚆᜢ߯

ϐޑࡕᓬᗺǴ٠ϟಏ؂ঁ 

 

ҹǶǶǶǶBނԵୖࣁҹނԵୖࣁҹނԵୖࣁҹނԵୖࣁ

ঁ୔ୱঁ୔ୱঁ୔ୱঁ୔ୱǶǶǶǶ 

ᜪࠠ(type)ӧ࣬՟ࡋᔠ઩߄܌Ңޑཀက

ಃѤ࿯ύǴךॺஒϟಏ࣬՟ࡋᔠ઩ޑϦԄ

٠ЪᖐٯᇥܴӵՖճҔ೭٤ϦԄ଺࣬՟

೽ҽගޑॺஒӧಃϖ࿯ךǴࡕᔠ઩Ƕനࡋ

р่ፕǶ 

 

2. ङඳङඳङඳङඳ 
 

  ӧ 2007ԃǴ໳௲௤ගр΋ᅿཥޜޑ

໔ޕ᛽߄Ң[8]ݤǴճҔୖԵނҹޑύЈϪ

പр 8 16 ک ঁ࣬ᎃޑ୔ୱ

୔ୱٰۓကрቹႽύނٿٿҹϐ໔ܗޑ

ᐆᜢ߯ (topological relation)

(direction relation)Ƕ(ӵკ

ӧკ 1ύǴଷ೛კ 1
,���ҹނঁ �� , ⋯ , �
� Ƕёа٩ᏵቹႽ߄

Ңݤᙯϯԋ R=�
���, ��� , �
��,and 1 � � � � � ��Ƕ೭

Ҟ኱ނҹ(target object)ᆶୖԵނҹ

ence object)ϐ໔ޜޑ໔ᜢ߯

྽ךॺஒ᏾ኧ i ۓࡰ๏ಃ

ႽύނޑҹǶ 
 

O�� ᆀࣁ 
O�,   O�� ೭΋ಔނҹޑጓ

O�� ٬ҔۓޑကϦԄ [7]Ǻ
 

���  �  �� ���� ��
� ! �.        

 
 

 
კკკკ ໔ύёૈޜҹϐ໔ӧΒᆢނҹᆶނ໔ύёૈޜҹϐ໔ӧΒᆢނҹᆶނ໔ύёૈޜҹϐ໔ӧΒᆢނҹᆶނ໔ύёૈޜҹϐ໔ӧΒᆢނҹᆶނ 2

ޑޑޑޑ 8 ᅿܗᐆᜢ߯ᅿܗᐆᜢ߯ᅿܗᐆᜢ߯ᅿܗᐆᜢ߯ǶǶǶǶ 
 

 ک ��Ң߄ ���ύǴځ
ᜢ߯ (topological relation) [9]

ӧ࣬՟ࡋᔠ઩߄܌ҢޑཀကǶӧ

ϦԄǹޑᔠ઩ࡋॺஒϟಏ࣬՟ך

٠ЪᖐٯᇥܴӵՖճҔ೭٤ϦԄ଺࣬՟

೽ҽගޑॺஒӧಃϖ࿯ך

௲௤ගр΋ᅿཥޜޑ

ճҔୖԵނҹޑύЈϪ

ঁ࣬ᎃޑ୔ୱǴճҔ೭٤

୔ୱٰۓကрቹႽύނٿٿҹϐ໔ܗޑ

(topological relation)کБӛᜢ߯

ӵკ 1 ) 

 PǴPх֖ n ࣁ1
ёа٩ᏵቹႽ߄

���, ����#∀��, �� 
೭ 4ঁϡಔж߄

ᆶୖԵނҹ(refer- 
ϐ໔ޜޑ໔ᜢ߯Ƕ 

๏ಃ i ঁӧቹۓࡰ

೭΋ಔނҹޑጓဦǴ 
Ǻ 

             (1) 

 

໔ύёૈޜҹϐ໔ӧΒᆢނҹᆶނ໔ύёૈޜҹϐ໔ӧΒᆢނҹᆶނ໔ύёૈޜҹϐ໔ӧΒᆢނҹᆶނ໔ύёૈޜҹϐ໔ӧΒᆢނҹᆶނ

 �� ϐ໔ܗޑᐆ

(topological relation) [9]Ƕ��� жނ߄



ҹᆶނҹ໔ӧΒᆢޜ໔ύёૈޑ

ᜢ߯ǴҔаΠ  8 ঁॶ߄Ң

ȸdisjointȹ , 1 ж߄ȸmeet
ȸoverlapȹ , 3 ж߄ȸcover
ȸcover-byȹ, 5 ж߄ȸcontain
ȸinsideȹ, 7ж߄ȸequalȹ

 

��� Бӛᜢ߯ޑ��ϐ໔ک��Ң߄ 

�Ң߄���,(ҹਔނԵୖࢂ��
ӛᜢ߯(྽ୖࣁ��Եނҹਔ

ঁᡂኧ
%��, &��, '�� , (��, )��
БՏޑϪപр܌��Ң��ύЈӧ߄ ��% 

୔ ୱ ύ ޑ Տ ࿼ Ǵ �� ࣁ ୖ Ե ނ ҹ

%�� ∈ +,|1 � , � 8�. 
 &��
/0 '���Бޑӧ܌Ң��வύЈ߄ 

Տ୔ୱ଍ਔଞᐉၠΑ൳ঁҗ

୔ୱޑ໩ਔଞᐉၠࢂ܈ ) БՏ୔ୱޑ

ӢԜ &��
/0 '��� ∈ (0 � &��,
  (��
/0 )��� ߄ Ң �� ᜐ ࣚ ޑ ଆ ۈ ᗺ

(start-point)״่ࢂ܈ᗺ(end

ୖԵނҹޑύЈբࣁಂьғ০኱ޑسচ

ᗺǴ ᡣ҅ޑ x Бӛື଍ਔଞ௽ᙯ࿘ډҞ

኱ނҹޑಃ΋ঁϪᗺ྽ԋҞ኱ނҹޑଆ

ᝩុ଍ਔଞ௽ᙯسᗺǶᡣಂьғ০኱ۈ

࿘ډҞ኱ނҹޑಃΒঁᗺ྽ԋҞ኱ނҹ

ᗺǶ (ӵკ״่ޑ 3 )Ƕ 

 

 

კკკკ 3  ଆۈᗺଆۈᗺଆۈᗺଆۈᗺ(start-point)ǵǵǵǵ

point)ҢཀკҢཀკҢཀკҢཀკǶǶǶǶ 

 

೸ၸ��� , ��� , %��, f��, b��,
௤ගрΑ 12ᅿ࣬՟ࡋෳໆޑᜪࠠ

ճҔ೭٤ϡಔۓကр࣬՟ࡋෳໆޑϦԄ

ҹᆶނҹ໔ӧΒᆢޜ໔ύёૈޑ 8ᅿܗᐆ

ঁॶ߄ҢǺ  0 ж߄

meetȹ , 2 ж߄

coverȹ , 4 ж߄

containȹ, 6 ж߄

ȹ(ӵკ 2 )Ƕ 

ϐ໔ޑБӛᜢ߯(྽

Бޑ��ϐ໔ک��

���ҹਔ)ǶނԵୖࣁ  х5 ࡴ 

���ǴᇥܴӵΠǺ 

БՏޑϪപр܌

ࣁ ୖ Ե ނ ҹ Ƕ

வύЈ܌ӧޑБ

Տ୔ୱ଍ਔଞᐉၠΑ൳ঁҗ܌��Ϫപр

୔ୱ ) Ƕޑ໩ਔଞᐉၠࢂ܈
, '�� � 8)Ƕ 

ᜐ ࣚ ޑ ଆ ۈ ᗺ

(end-point)Ƕଷ೛ᡣ

ୖԵނҹޑύЈբࣁಂьғ০኱ޑسচ

Бӛື଍ਔଞ௽ᙯ࿘ډҞ

኱ނҹޑಃ΋ঁϪᗺ྽ԋҞ኱ނҹޑଆ

ᡣಂьғ০኱سᝩុ଍ਔଞ௽ᙯǴ

࿘ډҞ኱ނҹޑಃΒঁᗺ྽ԋҞ኱ނҹ

 
ǵǵǵǵ่״ᗺ่״ᗺ่״ᗺ่״ᗺ(end- 

, e���sک�Ǵ໳௲

ᅿ࣬՟ࡋෳໆޑᜪࠠ(ӵ߄ 1)Ƕ

ճҔ೭٤ϡಔۓကр࣬՟ࡋෳໆޑϦԄǴ

аΠࢂ೸ၸ R=�
���, ���, �
��,and 1 � � � � � ��Ƕӧ

[8]ύǴჹӚঁϡಔ(tuple)ۓ܌ကрޑ

΋஭კύ߄ෳໆϦԄǺ67жࡋ

΋஭კύ߄ᔠ઩Ƕ 68жࡋ՟࣬ޑ

ᔠ઩Ƕ6ࡋ՟࣬ޑᐆᜢ߯ܗ
ᔠ઩ࡋ՟࣬ޑҹख़ЈՏ࿼ނ

კύǴނҹБӛᜢ߯�dire
 ᔠ઩Ƕࡋ՟࣬ޑ

 

1.  67�<, =�  � #>?∩A>B#A
#>?∪A>B#A    

  

2.   68
DE, DF�  � ∑ HIJKL|M|
NOP

       6′8�0�, 0��  � 1 R S�T

 

3.   6U
DE, DF�  � 
∑ HIVKLW�N�

? .XP, LW�N�
B .XPY�∑|M|

NOP
|M|
NOP

�Z|[|
     
     

     SI]�α, β� � 1 R `�aa�
b

 
4.   6c
DE, DF�  � 

 
∑ HIdeKLW�N�

? .cP, LW�N�
B .cPY�∑|M|

NOP
|M|
NOP

�Z|[|

    6′cf�g, '� � ∑ h�iejP
WOk

∑ h�iejP
WOk

 
߄߄߄߄ 1  ໳௲௤ޑБݤ໳௲௤ޑБݤ໳௲௤ޑБݤ໳௲௤ޑБ[8][8][8][8]ݤύύύύ

ᅿ࣬՟ࡋᔠ઩ᜪࠠᅿ࣬՟ࡋᔠ઩ᜪࠠᅿ࣬՟ࡋᔠ઩ᜪࠠᅿ࣬՟ࡋᔠ઩ᜪࠠǶǶǶǶ 

(u)\(v) No span &�� &
0= none Type-00  Type

1=��� Type-10  Type

2=%�� Type-20  Type

3=���+%�� Type-30  Type

 
ӧკТύǴӵ݀ךॺѝԵቾҞ኱ނҹ

(target object)ୖکԵނҹ(reference object)

���, ����#∀��, �� 
ӧ໳௲௤ޑБݤ

՟࣬ޑကрۓ܌

ж߄΋஭კύǴނҹঁኧ

ж߄΋஭კύǴނҹ

6Uж߄΋஭კύǴ

΋஭߄ᔠ઩Ƕ6cжࡋ՟࣬ޑҹख़ЈՏ࿼ނ

ection relation�

A A
A A        (2) 

KLW�N�
? .8, LW�N�

B .8Y
|[|   

(3) 
 

�fP,fs�
b      (4) 

HIVKLW�N�
? .Xs, LW�N�

B .XsY|
P   

   
    (5) 
�t,u�
b      (6) 

HIdeKLW�N�
? .cs, LW�N�

B .csYP  

  (7) 
i�∩v�i�
i�∪v�i�   (8) 

ύύύύǴǴǴǴ܌ගр܌ޑගр܌ޑගр܌ޑගрޑ 12121212

& '�� )��  & (�� 

Type-01  Type-02  

Type-11  Type-12  

Type-21  Type-22  

Type-31  Type-32  

ӵ݀ךॺѝԵቾҞ኱ނҹ

(reference object)



ϐ໔ܗޑᐆᜢ߯کБӛᜢ߯Ǵךॺஒ཮۹

ౣ௞Ҟ኱ނҹᆶୖԵނҹϐ໔ޑख़Јຯ

ᚆᜢ߯کय़ᑈКٯᜢ߯Ƕӧკ 4ύǴӢࣁ

ѬॺԖ࣬ӕܗޑᐆᜢ߯کБӛᜢ߯Ǵ܌а

ճҔ໳௲௤ޑБ[8]ݤǴךॺ཮ளډ΋ಔ࣬

ӕޑ઩Їॶ(index value)Ǻ(1,0, (2,0,0,0,1), 
(5,0,0,0,1))Ƕӧკ 4(a)ύǴҞ኱ނҹ A ᆶ

ୖԵނҹ Bޑख़Јຯᚆࣁ 5.5ǶԶӧკ 4(b)
ύǴҞ኱ނҹ A ᆶୖԵނҹ B ख़Јຯᚆޑ

ࣁ 7.5Ƕךॺёаܴࡐᡉډ࣮ޑკ 4(a)کკ

4(b)Ǵࢂό࣬ӕٿޑ஭კТǶ 

 ӧ໳௲௤܌ගрޜޑ໔ޕ᛽߄Ңݤ

ύ[8]ᗋԖќѦ΋ঁୢᚒǶӧკ 5ύǴӢࣁ

ѬॺԖ࣬ӕܗޑᐆᜢ߯کБӛᜢ߯Ǵ܌а

ճҔ໳௲௤ޑБךݤॺ཮ளډ΋ಔ࣬ӕ

 ,઩Їॶ(index value)Ǻ(1,0,(2,0,0,0,1),(5,0ޑ

0,0,1))Ƕӧკ 5(a)ύǴҞ኱ނҹ A ελޑ

ࣁ 4ǶԶӧკ 4(b)ύǴҞ኱ނҹ A ελޑ

ࣁ 1Ƕךॺёа࣮ډ೸ၸΟفϩപрٰޑ

୔ୱᡂϯǶӧӕ΋୔ୱύǴ྽Ҟ኱ނҹ

(target object)ޑख़Јຫ᎞ୖ߈Եނҹ

(reference object)ޑख़ЈਔǴϩപрޑ୔ୱ

ຫλǶ࣬ϸޑǴ྽Ҟ኱ނҹޑύЈᚆୖԵ

୔ୱຫεǶӢޑύЈຫᇻǴϩപрޑҹނ

ԜӧቹႽޑᔠ઩΢Ǵёૈ཮೷ԋషౄǶך 

ॺޑБݤёаԖਏׯޑ๓а΢܌ගޑډ

ୢᚒǴёа׳уᆒዴޑᒣ᛽рკТύނҹ

ᆶނҹϐ໔ޜ໔ᜢ߯ޑৡ౦Ƕ 

 

კკკკ4444        AࣁҞ኱ނҹࣁҞ኱ނҹࣁҞ኱ނҹࣁҞ኱ނҹǴǴǴǴBୖࣁԵނҹୖࣁԵނҹୖࣁԵނҹୖࣁԵނҹǶǶǶǶ(a)A

ᆶᆶᆶᆶBޑख़Јຯᚆޑࣁख़Јຯᚆޑࣁख़Јຯᚆޑࣁख़Јຯᚆ5.5ࣁǴǴǴǴ(b) AᆶᆶᆶᆶBޑख़Јຯޑख़Јຯޑख़Јຯޑख़Јຯ

ᚆࣁᚆࣁᚆࣁᚆ7.5ࣁǶǶǶǶ 

 

 

 ݤБޑݤБޑݤБޑݤБޑॺךॺךॺךॺך .3
 

   ӧҁጇЎകύǴךॺޑБݤቚуΑკ

ТύҞ኱ނҹ(target object)ୖکԵނҹ

(reference object)ϐ໔ޑख़Јຯᚆᜢ߯а

ϷҞ኱ނҹୖکԵނҹϐ໔ޑय़ᑈКٯ

ᜢ߯ǶᡣךॺޑБૈݤ୼КӃޑ߻БԄ׳

уᆒዴǶӵ݀ךॺѝӧკТύуΕҞ኱ނ

ҹୖکԵނҹϐ໔ख़Јຯᚆᜢ߯Ǵ٩ᙑค

य़ᑈৡ౦ǶޑҹނҢрǴҞ኱߄ޑዴܴݤ

ӢԜǴךॺѸሡќѦуΕҞ኱ނҹᆶୖԵ 

ޑᜢ߯Ǵٰᗉխషౄٯय़ᑈКޑҹϐ໔ނ

௃ݩวғǶ 

ނԵୖکҹނҢҞ኱߄��ॺճҔwך

ҹϐ໔ख़Јຯᚆᜢ Ǵ߯x��Ҕٰ߄ҢҞ኱ނ

ҹୖکԵނҹϐ໔य़ᑈКٯᜢ߯Ƕᡣচٰ

���)}=໣ӝᡂԋRޑ ,  ��� , ���,  ���,  w�� ,  x��) 
|∀��, ��  ��}ǶࣁΑග٬ٮҔޑޣቸ܄ϯ

ᒧ᏷Ǵךॺӧচҁ12ޑᅿ࣬՟ࡋෳໆᜪࠠ

΢ǴቚуΑ4ᅿёૈ܄аᅈ٬ىҔޣόӕ

 ကӵΠǺۓޑ��xک��ሡ؃Ƕwޑ

 w��  ��ϐ໔ख़Јຯᚆᜢ߯ک��Ң߄ 
 Ƕ( ҹނԵୖࣁ��)

 x߄��Ңک����ϐ໔य़ᑈКٯᜢ߯(��
 ҹ )ǶނԵୖࣁ

 
 

 
კკკკ5555     AࣁҞ኱ނҹࣁҞ኱ނҹࣁҞ኱ނҹࣁҞ኱ނҹǴǴǴǴBୖࣁԵނҹୖࣁԵނҹୖࣁԵނҹୖࣁԵނҹǶǶǶǶ(a)A

 1ǶǶǶǶࣁय़ᑈޑࣁय़ᑈޑࣁय़ᑈޑࣁय़ᑈޑ4ǴǴǴǴ(b) Aࣁय़ᑈޑࣁय़ᑈޑࣁय़ᑈޑࣁय़ᑈޑ

 

ॺஒаკך 4 ཀޑ��ᇥܴϡಔwٯࣁ

ကǺ ଷ೛ୖԵނҹࣁ B ԶҞ኱ނҹࣁ 

A ǶճҔ໳௲௤ޑБݤǴךॺ཮ளډ΋ಔ

࣬ӕޑ઩Їॶ(1,0,(2,0,0,0,1),(5,0,0,0,1))Ƕ

(a) (b) 

(a) (b) 



ՠࢂ೸ၸ౳࿊ךॺёаޕၰკ 4(a)ᆶკ

4(b)ٿࢂ஭όӕޑკТǶӧკ 4(a)ύǴA

ᆶBޑख़Јຯᚆ5.5 ࣁ ǶԶӧკ4(b) ύǴ

A ᆶ B ࣁख़Јຯᚆޑ 7.5Ƕ྽ךॺуΕw��  
ಔ઩ЇॶǴკٿޑόӕډॺஒ཮ளך 6(a)Ǻ

კک ((5.5,(5,0,0,0,1),(2,0,0,0,1),1,0) 6(b)Ǻ

(1,0,(2,0,0,0,1),(5,0,0,0,1),7.5))ǶӵԜךॺ

ஒёа೸ၸ w�� Кၨрკޑᆒዴ׳  4(a)ک

კ 4(b) ٿ஭კϐ໔ޑৡ౦Ƕ 

ॺஒаკך 5 ཀޑ��ᇥܴϡಔxٯࣁ

ကǺଷ೛ୖԵނҹࣁ B ԶҞ኱ނҹࣁ A Ƕ

ӧკ 5ύǴA ᆶ B Ƕ 5.5 ࣁख़Јຯᚆࣣޑ

კ 5(a)ύǴA Ƕӧკ 2 ࣁελޑҹނ 5(b)

ύǴA ࣁελޑҹނ 1Ƕ೸ၸ౳࿊ךॺё

аޕၰკ 5(a)ύޑ A ҹКკނ 5(b)ύ A ނ

ҹεǴՠࢂճҔ໳௲௤߄ޑҢ[8]ݤǴךॺ

཮ளډ΋ಔ࣬ӕޑ઩ЇॶǺ (1,0,(2,0,0, 

0,1),(5,0,0,0,1))Ƕᗨฅკ 5(a)ᆶკ 5(b)ٿࢂ

஭όӕޑკТǴՠࢂӧ೸ၸၗ਑৤ཛྷ൨ࠅ

คݤᒣ᛽рٿ஭კϐ໔ޑৡ౦ǶฅԶǴӵ

݀ѝуΕނҹ໔ख़Јຯᚆᜢ߯Ǵךॺ཮ว

౜೭஭ٿ஭კޑ઩Їॶࣣ2,0,0,0),1,0)ࣁ, 

1),(5,0,0,0,1),5.5))ǶӢԜନΑނҹ໔ख़Ј

ຯᚆޑᜢ߯ѦǴךॺќѦуΕx�� ǴԜਔ

ಔ઩ЇॶǶკٿޑόӕډॺஒ཮ளך 5(a)Ǻ

კ5(b)Ǻک((5.5,0.5,(5,0,0,0,1),(2,0,0,0,1),1,0)

(1,0,(2,0,0,0,1),(5,0,0,0,1),5.5,0.25))ǶӵԜ

Кၨрკޑуᆒዴ׳��ॺёа೸ၸxך 5(a)

კک 5(b)ٿ஭კϐ໔ޑৡ౦܄Ƕ 

೸ၸа΢ٯޑηǴךॺёаว౜ךॺ

ᐆᜢ߯ܗ஭ᏱԖ࣬ӕٿёаᒣձǴݤБޑ

(topological relation)کБӛᜢ߯(direction   
relation)ǴՠࢂҞ኱ނҹୖکԵނҹࠅԖό

ӕख़Јຯᚆᜢ߯ࢂ܈य़ᑈКٯᜢ߯ޑკ

ТǶ٬Ҕךॺ܌ගрޑБԄૈ୼׳ᆒዴޑ

ᒣձрٿ஭კТޑόӕϐೀǶӕਔǴӢࣁ

Ҟ኱ނҹୖکԵނҹϐ໔ख़Јຯᚆᜢ߯

аϷय़ᑈКٯᜢ߯ࢂӚԾᐱҥޑϡಔǴӢ

Ԝךॺӧচҁ࣬ޑ՟ࡋᔠ઩ᜪձ΢у΢

ΑаΠ 4 ᅿёૈ܄Ǻ 
 

 
 ●  S=0 : όԵቾ G���A ک � Ƕ 
●  S=1 : ѝԵቾ G�� Ƕ 
●  S=2 : ѝԵቾ A�� Ƕ 
●  S=3 : G�� and A�� ೿ԵቾǶޣٿ 
 
12ᅿޑуӧচҁ܄ॺஒ೭4ᅿёૈך

࣬՟ࡋෳໆᜪࠠǴᡣკТ࣬ޑ՟ࡋᔠ઩ૈ

ᒧޑϯ܄ԖቸૈޣуᆒዴǴӕਔᡣ٬Ҕ׳

᏷Ǻ(ӵ2߄)  

 

    ᔠ઩ᜪࠠࡋᔠ઩ᜪࠠᅿ࣬՟ࡋᔠ઩ᜪࠠᅿ࣬՟ࡋᔠ઩ᜪࠠᅿ࣬՟ࡋ48484848ᅿ࣬՟        2222߄߄߄߄

s=0 

(u) \ (v) No span &��  & '��  )��  & (��  

0= none Type-000  Type-010  Type-020  

1=��� Type-100  Type-110  Type-120  

2=%�� Type-200  Type-210  Type-220  

3=���+%�� Type-300  Type-310  Type-320  

s=1 

(u) \ (v) No span &��  & '��  )��  & (��  

0= none Type-001  Type-011  Type-021  

1=��� Type-101  Type-111  Type-121  

2=%�� Type-201  Type-211  Type-221  

3=���+%�� Type-301  Type-311  Type-321  

s=2 

(u) \ (v) No span &��  & '��  )��  & (��  

0= none Type-002  Type-012  Type-022  

1=��� Type-102  Type-112  Type-122  

2=%�� Type-202  Type-212  Type-222  

3=���+%�� Type-302  Type-312  Type-322  

s=3 

(u) \ (v) No span &��  & '��  )��  & (��  

0= none Type-003  Type-013  Type-023  

1=��� Type-103  Type-113  Type-123  

2=%�� Type-203  Type-213  Type-223  

3=���+%�� Type-303  Type-313  Type-323  

 

 



4.࣬՟ࡋᔠ઩࣬՟ࡋᔠ઩࣬՟ࡋᔠ઩࣬՟ࡋᔠ઩ 
 

೭λ࿯ஒ཮ှញӧךॺቹႽ߄ҢޑӚ

ঁϦԄᆶ಄ဦǴ٠Ъӧനޑࡕ೽ҽךॺஒ

཮ҔٯηٰᇥܴѬॺǶচٰޑቹႽ߄Ңݤ

಄ဦϷ฻ԄǴёаୖྣ Ref[ 8 ]Ƕޑх֖܌

аΠךࢂॺޑቹႽ߄Ң܌ݤҔޑډϦԄǺ

6{ж߄΋஭კύǴނҹ໔ख़Јຯᚆᜢ ߯

ҹय़ނ΋஭კύǴ߄ᔠ઩ǶS|жࡋ՟࣬ޑ

ᑈКٯᜢ߯࣬ޑ՟ࡋᔠ઩ǶϦԄӵΠ܌

ҢǺ 

 

  6′{ (}�,}�) = 1ɡ
~ S�T(LW(N)

B )  S�T(LW(N)
?  ~

S�T(LW(N)
B )� S�T(LW(N)

?   (9) 

 
 

  6{(Rq, Rp1)= ∑ � ��′K��(�)
� �,��(�)

� �Y��(�)
P

|�|   (10) 

 

6 ′|(��, ��) = |S���LW�N�
B .| LW(N)

? .|)|
S���LW�N�

B .|�LW(N)
? .|)     (11) 

 

S|(Rq, Rp1) = ∑ ( ��′
��
��,��

���)�P
|�|     (12) 

 
}�: ӧࢗ၌კТύǴҞ኱ނҹᆶୖԵނҹ

ϐ໔ޑຯᚆǶ 

��: ӧࢗ၌კТύǴҞ኱ނҹᆶୖԵނҹ

ϐ໔ޑКٯǶ 

 

��: ӧၗ਑৤ჹКޑკТύǴҞ኱ނҹᆶ

ୖԵނҹϐ໔ޑКٯǶ 

კۈϦԄٰᗋচচޑॺёа٬ҔаΠך

Тᆶၗ਑৤კТϐ໔ޑຯᚆϷελǺ 

 

  }� = 
S�TKLW�N�

B  LW�N�
? Y� S�T(LW(N)

B �LW(N)
? )

�   (13) 

 

  �� = 
S��KLW(N)

B  LW(N)
? Y� S��(LW(N)

B �LW(N)
? )

�   (14) 

 

 

 
კკკკ 6        ࣬࣬࣬࣬՟ࡋᔠ઩ጄٯ՟ࡋᔠ઩ጄٯ՟ࡋᔠ઩ጄٯ՟ࡋᔠ઩ጄٯ

 

 



ᔠ઩ύуΕΑࡋ՟࣬ޑॺӧচٰך

wک��x��ǴǴǴǴ೸ၸ ��� ,  ��� , ���,  ���,  w�� ,  x��೭
6 ঁϡಔǴךॺёаճҔ67 , 68 , 6X , 6c��, 
6{ , 6|೭൳ঁ࣬՟ࡋෳໆޑϦԄǴٰ ຾Չٿ

஭კϐ໔࣬ޑ՟ࡋᔠ઩ǶаΠճҔ߄ 2 ύ

s=3 ೭ঁᜪࠠ(type)߄Ң࣬՟ࡋෳໆࠠǺ 

 

1.Type-003: 6���  = 67 × 6{ × 6| 
2.Type-013: 6���  = 67 × 6c� × 6{ × 6| 
3.Type-023: 6���  = 67 × 6c�� × 6{ × 6| 
4.Type-103: 6���  = 67 × 68 × 6{ × 6| 

5.Type-113: 6��� = 67 × 68 × 6c� × 
      6{ × 6| 

6.Type-123: 6��� = 67 × 68 × 6c�� × 
         6{ × 6| 

7.Type-203: 6��� = 67 × 6X × 6{ × 6| 
8.Type-213: 6��� = 67 × 6X × 6c� × 

      6{ × 6| 
9.Type-223: 6��� = 67 × 6X × 6c�� × 

      6{ × 6| 
10.Type-303: 6��� = 67 × 68 × 6X × 

      6{ × 6| 
11.Type-313: 6��� = 67 × 68 × 6X × 

      6c� × 6{ × 6| 
12.Type-323: 6��� = 67 × 68 × 6X × 

      6c�� × 6{ × 6| 
 

ӧკ 6 ύǴךॺஒҔٯηٰᇥܴӧך

ॺޑБݤύǴ࣬՟ޑࡋෳໆБԄǶ౜ӧך

ॺଷ೛Ԗ΋஭ࢗ၌კТ(query picture)

 3஭ᓯӸӧၗ਑৤ύკТ(p�, p�, p�)ک
(ӵკ 6 ) 

ቹႽ߄ҢݤύǴךॺҔDF,DE�,DE�, 
DE�ٰڗжკ 6 ύ0(��ޑ� picture ,��,��
ҹᆶނӚ஭კύډॺёаளךࡕ��Ƕฅک

  ઩ЇॶǺޑҹϐ໔ނ

DF  ={(1,0,(6,0,0,0,0),(2,0,0,0,0), 

8.13,0.23),(2,6,(8,8,8,1,1),(5,8,8,

1,1),0.36,4),(3,0,(2,0,0,0,0),(6,0,

0,0,0),8.07,17.2)},DE�={(1,0,(7,0,0
,0,0),(3,0,0,0,0),6.36,0.44),(2,6,(

8,8,8,1,1),(5,8,8,1,1),0.36,4),(3,0

,(3,0,0,0,0),(7,0,0,0,0),6.30,9)},

DE� ={(1,0,(7,0,0,0,0),(3,0,0,0,0),

7.81,1),(2,6,(8,8,8,1,1),(5,8,8,1,1

),0.36,4),(3,0,(3,0,0,0,0),(7,0,0,0, 

0),7.72,4)},DE� ={(1,0,(6,0,0,0,0), 

(2,1,1,0,0),6.76,0.32),(2,6,(8,8,8,

1,1),(5,8,8,1,1),0.36,4),(3,0,(2,1,

1,0,0),(6,0,0,0,0),6.66,12.5)} 

Type-323 ࢂനᆒዴ࣬ޑ՟ࡋෳໆᜪ

ࠠǴӢԜךॺճҔѬٯࣁηٰीᆉ��)0� 
picture ,��,ک����ϐ໔ޑৡ౦ࡋǶᗨฅӧ

კ 6 ύǴ��)0� picture ,��,ک����೭Ο஭

კ Ԗ ᡉ ๱ ޑ ό ӕ Ǵ ՠ ࢂ Ӣ ࣁ ��)0� 
picture ,��,ک����Ԗ࣬ӕނޑҹঁኧǵܗ

ᐆᜢ߯ǵނҹޑख़ЈՏ࿼аϷБӛᜢ߯Ƕ

ӢԜǴ྽ךॺ٬Ҕ໳௲௤܌ගр࣬ޑ՟ࡋ

ෳໆБԄਔǴނҹ࣬՟(�6)ࡋǵܗᐆ࣬՟

Бک(6U)ࡋख़ЈՏ࿼࣬՟ޑҹނǵ(68)ࡋ

ӛ࣬՟ࡋ(6S)Ǵीᆉрٰࣣࣁ 1ǶԜਔך

ॺค҅ݤዴޑКၨрკ 6 ύ ��)0� 
picture ,��,ک����ϐ໔ޑৡ౦ǶӢԜӧך

ॺޑБݤύǴךॺቚуΑނҹᆶނҹϐ໔

ख़Јຯᚆᜢ߯࣬ޑ՟ࡋෳໆނکҹय़ᑈ

Кٯᜢ߯࣬ޑ՟ࡋෳໆǶ 

ӧ଺࣬՟ࡋᔠ઩߻ǴѸ໪೸ၸ࣬ӕޑ

��ҹಔጓဦٰКၨǶԶނ
F ೭ঁ಄ဦύǴ

Ң߄߾ Ң picture pǴi߄ ॺճҔ DEך

 ጓဦ[8]Ƕޑҹಔނ

೸ၸϦԄ(9)ޑीᆉךॺёаளډ

��)0� picture ҹಔϐނ஭კӚঁٿ��ک

໔ख़Јຯᚆᜢ߯࣬ޑ՟ࡋǺ 

 

6′{ (��
Fw,��

E�w) =0.878,  
6′{ (��

Fw,��
E�w) =1,     

6′{ (��
Fw,��

E�w) =0.877. 
 

೸ၸϦԄ(10)ךॺёаள6ډ{(Rq, Rp1)Ǻ  

 ∑ � 6wȽ K�i(�)
F w1, �i(�)

E w1Y�i(�)
�

3  = 0.918. 
 

ਥᏵϦԄ(9) ޑीᆉךॺёаளډ Query 
pictureکP1ٿ஭კނ؂ঁҹಔϐ໔य़ᑈ

 Ǻࡋ՟࣬ޑ

 

6 ′|(��
F . x,��

E�. x) = 0.688,  
6′|(��

F . x, ��
E�. x) = 1, 

6′|(��
F . x,��

E�. x) = 0.687. 
 

ӢԜǴךॺёаਥᏵϦԄ(12) ளډ

SA(Rq, Rp1)࣬ޑ՟ࡋǺ 

  
∑ ( H|Ƚ
LW

B|�,LW
?|��)WP
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ᆉǴკ 6ύ��)0� picture ,��,࣬ޑ��ک��

՟ࡋനࣁ่ࣣ݀ࡕ 1Ǵคݤᒣ᛽рკ 6 ύ

��)0� picture ,��,ޑ��ک��ৡ౦܄ǶԶך
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0.92Ǵय़ᑈК࣬ޑٯ՟ࣁࡋ 0.74Ǵ٬Ҕ

Type-323 ीᆉ Query picture ک P2 ՟࣬ޑ


���6ࡋDF , DE��ࣁ  0.73Ƕӧ Query picture
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