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ữ ʺῚẴἉḥϐυḕ♦϶Ьдυ Σ ϙϡϤνΚϣʻ ₮ρπξḕ♦϶Ьдֱ Ϫ ΰϣςΘζϢʺ

ρֱ Ρϡ υ Ϫ ΰ⌂ỖΣ ορϣʻήΡήʺ ︡ςϠϣΪϤϡυ⌂Ỗφ ρⱭḥο Ϫ ΰ

ϣζϙʺᵈ ςϠϢ ώ┘Ϫ◘יΰϣṨ ΣẎϙϡϤνΚϣʻδΪξᵆˏφ ᵈ Ρϡ︡ᴹ ⱬυ Ϫ

ΰϣΪοςϠϢ Ϫ‚ρΜΪοϪי◘Ϣ₃ϗυ‏ οήνΚϣʻ ώ┘υζϙςφώ ϤϪΚΡςᾘϡ

ΰΡΣ ορϣΣʺ1 υᵈ Ρϡ︡ᴹ ⱬυ Ϫ ΰϣ ‴ʺ ςϠϢ︡ᴹ ΣԚϤνήϖΚ ήΦ

ξΤρΚ ‴ΣΘϣʻδΪξʺ ⁬ξφ ῡΡϡ╔ְάϤζ ᵈ Ϫ ήζ︡ᴹ ⱬ ︡ Ϫ әΰ

ϣʻΪϤςϠϢʺώ Ϥυ ρ⌐ᾘϪכᾛήζʻ

ḕ♦϶Ьдʺ︡ᴹ ʺ ⱬ ʺ ῡ

A study on detection of the type of a baggage
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Abstract Recently, the number of surveillance cameras in public space is increasing. We need to search a target

person in an enormous amount of data. However, manual search consumes a lot of time and labor. Thus, image

processing technology which supports manual search is required. Therefore, we aim at the detection of belongings

from a human image so that human operators can filter specific persons. Though it is important for human search-

ing system to reduce the failure of detection, baggage detection from a human image is sometimes difficult when a

baggage is occluded by a human body. In this report, we propose a method for the detection of belongings utilizing

multiple-viewpoints human images. We realized a large improvement of recall ratio.
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2 ︡ᴹ ӻυ ο╔ְ ῡςϠϣӶΚ
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3 ә︡ υ υ ϤˠϸЮе˒ЛЎϻϪ οήζ ‴ˡ

ΡʺΰρϧθʺΚΡςώ ϤϪ ρΦΰϣΡΣ ορϣζ

ϙʺ ︡ ξφᶄ ῡυ Ὡᴬυ ORϪδυ υ︡ᴹ

ⱬυ υὩᴬοήν⅔ ΰϣʻ

2. 4

︡ ξφ︡ᴹ οήνϸЮе˒ЛЎϻ̋ еаЎϺЀЎϺʺЂв

жЋЛЎϻˠּגˡ̋ ЂвжЋЛЎϻˠ ˡυ 4 Ϫ ΰϣʻ

ΪΪξʺ︡ᴹ υ ςϠϢ ῝ρᵈ ΣӮρϣο–Ξ

ϡϤϣʻζηήʺπυ︡ᴹ ςλΚνϚ ΠϠϊ︡ᴹ υ

ᶒς℗Ϛ Σ ϤϜΰΚο–ΞϡϤϣυξʺϳЎЃ ξΘ

ϣ HOGˠHistograms of Oriented Gradients [l6]Ϫ ΰϣʻ

ϸЮе˒ЛЎϻοеаЎϺЀЎϺςλΚνφʺⱬλ Ϝ︡ᴹ

υ ΤάυӶΚςϠϢʺӟ υχϡλΤΣ ΤΚο–ΞϡϤ

ϣʻδΪξʺӟ αϤϪẈ ΰϣζϙςỗ οήν HOG

Ϫ Κζ BoFˠBag of Features [l7]Ϫ οήν⅔ ΰϣʻ

BoFφФϺГж ◑ᴝάϤζỗ Ϫ ΚϣΪοξᵈ Ϫỗ

υ ‴οήν–ΞϣϚυξΘϣʻЂвжЋЛЎϻξφ

υдϯоΣ℗ϚЂвжЋЛЎϻϡήΚ Σ ϣο–ΞϡϤϣʻ

ϖζʺ ӻϪḿ οΰϤχⱬλ ςϠϣӟ αϤΣ ή

ςΦΚʻΪϤϡυ ςϠϢ HOG Ϫδυϖϖ ΰϣʻ

ꜟ Ḿςφʺӿ ς 2ϺдЄꜟ ς ήνΚ‮ Ϫⱬ

λοάϤϣ SVMˠSupport Vector Machineˡꜟ ḾϪ Κϣʻ

3.

ә︡ υ ῝ Ϫᶌ ΰϣζϙςʺ2 ῡΡϡ╔ְάϤζ

ᵈ Ϫ Κζʺ︡ᴹ υ ⱬ ᾑϪ‚ρκζʻכ

3. 1

⌂ᾑϪ‚ρΜςΘζϢʺВ˒ЊІЎГϪכ ήζʻׂ ςΘ

ϣӿ ρḕ♦϶Ьдφʺ3∼4m υυά‮ ςʺ30∼40

υ ᶏξ άϤνΚϣʻ ⌂ᾑξכ ήζВ˒ЊІЎГςΠ

ΚνϚʺḕ♦϶Ьдֱ υ Ϫ ήνʺ υ Ὥςρϣ

ϠΜς϶ЬдϪ ή╔ְήζʻ︡ᴹ οήνϸЮе˒ЛЎϻʺ

еаЎϺЀЎϺʺЂвжЋЛЎϻˠּגˡ̋ ЂвжЋЛЎϻˠ ˡ

υ 4 Ϫ ӨήʺΪϤϡυ︡ᴹ υ ⱬυ ʺ ʺ╔ְ

ῡϪ ΞρΣϡʺ‴ὑ 2,112 υᵈ Ϫ╔ְήζʻ 4 ς

В˒ЊІЎГ υᵈ υ Ϫ⸗ΰʻ Ρϡ ςϸЮе˒ЛЎϻʺ

еаЎϺЀЎϺʺЂвжЋЛЎϻˠּגˡ̋ ЂвжЋЛЎϻˠ ˡ

ξΘϣʻΪϤϡυᵈ ς ήνʺ ︡ξ︡ᴹ ⱬυ ʺ

ӻο︡ᴹ ӻυӟ ʺ IDʺ╔ְ ῡυ Ϫ

ήζʻρΠʺ︡ᴹ ӻφ 2υ ς⸗άϤϣϠΜρ ӻο

ΰϣʻЂвжЋЛЎϻςλΚνφ υдϯоΣ υἷς

Ϡϡα℗ϚЂвжЋЛЎϻϡήΚ Σ ϜΰΚο–ΞϡϤϣ

ζϙʺ υ υϗϪ οήζʻ

2 ῡΡϡ╔ְάϤζ ᵈ Ρϡʺ︡ᴹ υ ⱬυ Ϫ
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ĭ ĭ ĭ ĭ

4 В˒ЊІЎГ υᵈ υ

1 כ ᾑ Ὡ ᴬ

︡ ‴ №ᾛ F

ᶑ︡ ˠ1 ῡˡ 0.666 0.827 0.736

ә︡ ˠ2 ῡˡ 0.682 0.965 0.797

5 ᶏ ₭Ϋου υӶΚ

ΰϣכᾑϪ‚ρκζʻ ᶑ︡ οήνʺ1 ῡυᵈ Ρϡ

︡ᴹ ⱬυ Ϫ ΰϣ︡ Ϫ Κζʻ ᴡςφ№ᾛ ο

‴ ʺΠϠϊδυ ‴ ρ ᴡξΘϣ F Ϫ Κζʻ

3. 2

1ς︡ υ︡ᴹ υ ⱬ υ ᵒ υ ᶑϪ⸗ΰʻ ᶑ

︡ φ 8 ῡυὩᴬϪʺ ә︡ φ 2 ῡυΰϑνυ ϗ‴ϧ

βυὩᴬϪ ởήζϚυξΘϣʻ ә︡ ςϠϣὩᴬΣΰϑν

υ◗ ςΠΚν℗ϚυδʺΦ‮ ῝ Ϫᶌ ήζʻ ς№ᾛ

φʺ1 ῡυϗϪ Κϣ ᶑ︡ υ ‴φ 0.827ξΘϣυς

ήʺ2 ῡϪ Κϣ ә︡ φ 0.965ο ςῡ ήζʻΪϤ

ςϠϢʺ ώ┘ЂЄБЫυכᾛυζϙςφ ᴤὥρʺώ

Ϥυ⌐ᾘϪכᾛξΤζΪοϪᶌ ήζʻ

5φ 2 υ ᵈ υᶏ ₭Ϋου υӶΚϪ⸗ΰʻᶏ

₭ 0 φ 1 ῡυϗυᵈ Ρϡ ⱬυ Ϫ ΰϣΪοο

ᴡξΘϣʻΪυϻдРΡϡʺ2 ῡΡϡυ ᵈ Ϫ Κϣ

ΪοςϠϢʺπυᶏ ₭ξϚ 1 ῡυϗϪ Κϣ ‴ϠϢΚ‮

ξΘϣΪοΣϧΡϣʻ

6ςʺеаЎϺЀЎϺꜟ ḾςΠΚνʺ ί υ 2 ῡ

υὩᴬϪ ‴ΰϣΪοςϠϢ ς Ίήζ Ϫ⸗ΰʻ1 ῡ

υϗξ ήζ ‴ʺ 6(b)ξφеаЎϺЀЎϺφ ς ϚϤ

νήϖΚʺ ήΚ φ₇ ξΘκζΣʺ 6(a) υϠΜρ

ᶑ Σḙ ρ υ ῡΡϡυὩᴬϪ ΚϣΪοξ℗ ρ

Ὡᴬοήνφ ήΚ Ϫ‚ρΜΪοΣξΤζʻζηήʺΪυ

(a) True Positive

ˠ1 ῡυϗυὩᴬˡ

(b) False Negative

ˠ1 ῡυϗυὩᴬˡ

6 еаЎϺЀЎϺꜟ Ḿξυ Ί

︡ ξφώ Ϥφ ΤΦᾘϡΰΪοΣξΤϣΣʺᵁώ φ

ᴣΰϣο–ΞϡϤϣʻδυζϙʺδϤεϤυ ῡςΠΨϣ

Ϫ– ήζΜΞξ 2 ῡυὩᴬϪ ‴ΰϣΪοςϠϢʺϠ

Ϣ ᶌρ ΣξΤϣο–ΞϡϤϣʻ

4.

⁬ξφʺḕ♦϶Ьдֱ υ ώ┘Ϫ◘יΰϣΪοϪ

οήνʺᵈ ςϠϢ ᵈ Ρϡ υ︡ᴹ υ ⱬ

υ Ϫ ΰϣ︡ Ϫ әήζʻӮρϣ ῡΡϡ╔ְάϤζ

2 υ ᵈ Ρϡʺ︡ᴹ ⱬυ Ϫ ΰϣכᾑϪ‚ρ

ΚʺδυὩᴬΡϡ ә︡ υ ῝ Ϫᶌ ήζʻἅ ςφʺ

1 ξφ︡ᴹ Σ ςԚϤνΚϣΪοςϠϢ Σ ήΚ ‴

ξϚʺӮρϣ ῡΡϡ╔ְάϤζ υᵈ Ϫ ΚϣΪοςϠ

ϢʺΚ‮ ξ ξΤζʻ

₆ῄυᴽ οήνʺ υ╔ְ ῡϪ ΰϣ︡ υ Ϝʺ

︡ᴹ υ ρπυάϡς ↕ρ ςϠϣώ┘ρπΣΘΩ

ϡϤϣʻ

ᾄẓυӿ φʺ ᴪᶖ ᴪᶖṨ ᵩ

ỰʺΠϠϊᴪᶖṨ ᴪ ⁪
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