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◊✲ᡂᯝࡢᴫせ㸦࿴ᩥ㸧㸸࣮ࢪ࣏ࣟࢺ࡟ࣥࢺ࣐ࢺ࣮࢜ࣝࢭไᚚฎ⌮ࢆ㐺ྜࠊࡏࡉᒁᡤฎ⌮࡛ࡳࡢ

࣏ࢺࡢ⢓⳦࣭⣽⬊యࡿ࠶య࡛⏕ࠊ࡟ḟࠋࡓࡋᡂຌ࡟ᡂ⏕ࡢ≦㊥㞳⥺ᙧ▷᭱ࡢ㸰Ⅼ㛫ࠊ࡞ᅔ㞴ࡣ

ࢺ࣮࢜ࣝࢭࠋࡓࡋ໬ࣝࢹࣔࢆᶍᨃࡢ⣽⬊ศ⿣࣭ቑṪࠊࡽ࠿ほⅬࡢάᛶ/Ṛ⁛ኚᙧࠊࢆไᚚ࣮ࢪࣟ

ࢬ࢖ࢧᒁᡤ࡛ࡇࡑࠋ࠸ከࡶ⌮୪ิฎࡿࡍ࡜ᚲせࢆࢬ࢖ࢧᣑᩓ࡞ࠎᵝ࡟ᒁᡤⓗࠊࡣ࡛⌮ฎࣥࢺ࣐

700)ࡓࡋ㛤Ⓨࢆ⌮㧗㏿ᒁᡤฎ࠸࡞ࡋ౫Ꮡ࡟ ୓⏬⣲/⛊480×640ࠊ ゎീᗘ࡛ᐇ᫬㛫ฎ⌮)ࠋ 
 
◊✲ᡂᯝࡢᴫせ㸦ⱥᩥ㸧㸸We developed an efficient CA algorithm for generating quasi linear 
curves based on finding shortest path between two points with topology reservation and CA 
algorithm in which a slime mold changes its body to obtain food effectively. Moreover we 
implemented a fast 2-D diffusion filtering method without kernel-size dependency. Using a 
dual core 2-GHz CPU with our method, the algorithm achieves 4 million pixels per sec 
operation without the need for downsampling, Single Instruction/Multiple Data (SIMD) or 
multi-thread operation. 
 
஺௜Ỵᐃ㢠 
                               㸦㔠㢠༢఩㸸෇㸧 

 ┤᥋⤒㈝ 㛫᥋⤒㈝ ྜ ィ 

2008ᖺᗘ 2,100,000 630,000 2,730,000 

2009ᖺᗘ 1,300,000 390,000 1,690,000 

ᖺᗘ    

ᖺᗘ    

  ᖺᗘ    

⥲ ィ 3,400,000 1,020,000 4,420,000 

 
 
◊✲ศ㔝㸸⥲ྜ㡿ᇦ 
 ศ⛉࣭⣽┠㸸᝟ሗᏛ࣭▱⬟᝟ሗᏛࡢ㈝◊⛉
ࢭࢪ࣮࣓࢖ࠊ㊥㞳᥈⣴▷᭱ࠊయᙧ≧ไᚚ≀ࠊಖᏑ࣮ࢪ࣏ࣟࢺࠊࣥࢺ࣐ࢺ࣮࢜ࣝࢭ㸸ࢻ࣮࣮࣡࢟

 ࢺ࣮ࣞࣉࣥࢸከ್ࠊࢧࣥ
 
㸯㸬◊✲㛤ጞᙜึࡢ⫼ᬒ 

᝟ሗฎ⌮⏝ࠊ࡚࠸࠾࡟࢔࢙࢘ࢻ࣮ࣁ⌧ᅾࡣ
ᇶ࡟௦ᩘ࣮ࣝࣈ࡜ࣕࢳࢡࢸ࣮࢟࢔࣐ࣥ࢖ࣀ
୺ὶ࡛ࡀࢢࣥ࢕ࢸ࣮ࣗࣆࣥࢥLSIࡓ࠸⨨ࢆ♏
ࠋࡿࢀࢃᛮ࡜ࡢࡶ࠸࡞ࡂᦂࡣࢀὶࡢࡇࠊࡾ࠶

ࠊࡸⓎᒎࡢ఍♫࢔࢕ࢹ࣓ࢳ࣐ࣝࡢ㏆᭱ࡋ࠿ࡋ
᝟ሗࡀࡢࡶࡢࡑከ✀ከᵝ࡟⣽ศ໬ࡿࡍഴྥ
ࡢ㏻ᖖࠊ࡛࡜ࡇࡿ࠶࡟ LSIࡣ࡛ࢱ࣮ࣗࣆࣥࢥ
ฎ⌮࠸࡞ࢀࡁࡋၥ㢟ࡶቑࠋࡿ࠸࡚ࡅ⥆࠼ 

ゎᯒࢡ࣮࣡ࢺࢵࢿࡸ⌮㉸㧗㏿⏬ീฎ࡟≉

◊✲✀┠㸸ⱝᡭ◊✲(B) 

◊✲ᮇ㛫㸸2008㹼2009   

ㄢ㢟␒ྕ㸸20700123 

◊✲ㄢ㢟ྡ㸦࿴ᩥ㸧ࡿࡼ࡟ࣥࢺ࣐ࢺ࣮࢜ࣝࢭ▱ⓗ኱ᒁฎ⌮ LSI   ✲◊ࡢ

                     

◊✲ㄢ㢟ྡ㸦ⱥᩥ㸧Study on intelligent-global-processing LSI with cellular automata  

 

◊✲௦⾲⪅ 

  ụ㎶ ᑗஅ㸦Ikebe Masayuki㸧 

໭ᾏ㐨኱Ꮫ࣭኱Ꮫ㝔᝟ሗ⛉Ꮫ◊✲⛉࣭෸ᩍᤵ 

 ◊✲⪅␒ྕ㸸20374613 

 



 

 

ᙳ㡪࡟஫┦ࡀ㛫ࢻ࣮ࣀࡸ㛫ࣝࢭࢡࣆࡢ࡝࡞
࣮࢔ࢱ࣮ࣗࣆࣥࢥࡢᚑ᮶ࠊࡣ⟭₇ࡢ⣔࠺࠶ࡋ
ࡑࠋ࠸ࡋ㞴ࡶ࡚࡜ࠊࡾ࠶ⱞᡭ࡛ࡣࣕࢳࢡࢸ࢟
ࣕࢳࢡࢸ࣮࢟࢔࠸ࡋ᪂ࡢ୪ิศᩓᆺࠊࡵࡓࡢ
࣒ࢬࣜࢦࣝ࢔࡞᭷ຠࡓࡋ㐺࡟ࡇࡑࠊ࡚࠸⏝ࢆ
ࡍᑐᛂ࡟ຠᯝⓗࡶ࡟グၥ㢟ୖࠊࡤࢀࡍ㛤Ⓨࢆ
 ࠋࡿࡁ࡛ࡀ࡜ࡇࡿ

◊✲௦⾲⪅ࠊࡣ௒࡟࡛ࡲ㠀࣐ࣥ࢖ࣀᆺ࣮࢔
࠸⏝ࢆࣥࢺ࣐ࢺ࣮࢜ࣝࢭࡿ࠶࡛ࣕࢳࢡࢸ࢟
⌮᝟ሗฎ࡞ࠎᵝࠊ࡚ LSI࣭ࢆ࣒ࢸࢫࢩ◊✲࣭
㛤Ⓨࠊࡣࣥࢺ࣐ࢺ࣮࢜ࣝࢭࠋࡓࡁ࡚ࡋ୪ิศ
ᩓ⣔ࡢ᝟ሗฎ⌮ࠊࡾ࠶࡛࣒ࢸࢫࢩ┦஫స⏝ࢆ
ࢆᵓ㐀ࡔࢇ୪࡟つ๎ⓗࡀࣝࢭ⟭༢఩₇࠺⾜
ᣢࠋࡿ࠸࡚ࡗ㐺ษ࡞┦஫స⏝࣮ࣝࣝ㸦ࢦࣝ࢔
ࢱࣃ㛫✵࡞ࠎᵝࠊ࡛࡜ࡇࡿࡍタᐃࢆ㸧࣒ࢬࣜ
ࡢ㸯ḟඖᵓᡂࠋࡿࡁ࡛ࡀ࡜ࡇࡿࡍᡂ⏕ࢆ࣮ࣥ
࡚࢜࢝ࡗࡼ࡟⏝஫స┦ࠊࡣࣥࢺ࣐ࢺ࣮࢜ࣝࢭ
ࡿࡁ࡛ࡀ࡜ࡇ࠺࡞ࡇ࠾ࢆᡂ⏕ࡢ࣮ࣥࢱࣃࢫ
⏝฼ࢆ࣮ࣥࢱࣃࡢࡑࠊࡣ⪅⾲ᮏ◊✲⪅௦ࠊࡀ
ࡲࠋࡓࡋ㛤Ⓨࢆ࣒ࢸࢫࢩ⌮ᐦ㘽ᬯྕฎ⛎ࡓࡋ
ࣝ࢕ࣇ㛫✵ࢆ⏝஫స┦ࠊࡣ㸰ḟඖᵓᡂ࡛ࠊࡓ
ࡿࡅ࠾࡟ീ⏬ࠊ࡚ࡋ࡞ࡳ࡜ࢺ࣮ࣞࣉࣥࢸ࣭ࢱ
㧗㏿≉ᚩ㔞᳨ฟ LSIࢆ㛤Ⓨୖࠊࡋࡔࡓࠋࡓࡋ
グฎ⌮ࡢ✵㛫ࡢ࣮ࣥࢱࣃᛂ⏝ࠊࡣ኱ᒁⓗ࡞▱
⬟᝟ሗฎ⌮ึࠊࡔࡲࠊࡣ࡚ࡋ࡜Ṍࡢẁ㝵࠶࡟
 ࠋࡿ

Ⓨ࡟᭦ࢆ஫స⏝࣮ࣝࣝタィᡭἲ┦ࠊ࡛ࡇࡑ
ᒎࠊࡏࡉᅇ㌿ࡓ࠸⏝ࢆࢺ࣮ࣞࣉࣥࢸ≀యࢺࡢ
⏕ࠊࢆᮏᡭἲࠋࡓࡋ᱌⪄ࢆไᚚᡭἲ࣮ࢪ࣏ࣟ
య࡛ࡿ࠶⢓⳦ືࡢసࣔ࡟ࣝࢹ㐺⏝࡜ࡇࡿࡍ
ࢺ࣐ࢺ࣮࢜ࣝࢭࡃゎ࡟㏿㧗ࢆ㊰㏞࡞㞧「ࠊ࡛
ࡢᚑ᮶ࠋࡓࡋᡂຌ࡟⌧ᐇࡢ࣒ࢬࣜࢦࣝ࢔࣭ࣥ
㏞㊰ゎᯒᡭἲ࡟ẚࠊ࡭㸯㸲್ࡽ࠿㸳್ࡢ࡬኱
ᖜ࡞≧ែ㑄⛣ᩘࡢ๐ῶ࡟ᡂຌ࣮ࢦࠊࡘ࠿ࠊࡋ
㏞࡞㞧「࡞࠺ࡼࡿ࠶ࡀ㊰⤒ࡢᩘ「࡟࡛ࡲࣝ
㊰ᙧ≧᭱ࠊࡶ࡚࠸࠾࡟▷⤒㊰ࣝࢭࢆᖜ㸯ࡢ⥺
ࠊࡣࢀࡇࠋࡓࡗ࡞࡜⬟ྍࡀ࡜ࡇࡿࡍᢳฟ࡚ࡋ࡜
ᒁᡤⓗ࡞┦஫స⏝࣮ࣝࣝタᐃࠊࡀ༢⣧࡞⏬ീ
ฎ⌮࣮ࣥࢱࣃࡸ⏕ᡂࠊࡎࡽࡲ␃࡟≀యᙧ≧ኚ
໬ࡿࡼ࡟▱⬟ⓗ࡞኱ᒁฎ⌮ྍ࠺⾜ࡶࢆ⬟ᛶ
 ࠋࡿ࠸࡚ࡋ၀♧ࢆ
 
㸰㸬◊✲ࡢ┠ⓗ 

ᮏ◊✲ࡢ┠ⓗࠊࡣ㠀࣐ࣥ࢖ࣀᆺࢡࢸ࣮࢟࢔
ᒁᡤࠊ࡚࠸⏝ࢆࣥࢺ࣐ࢺ࣮࢜ࣝࢭࡿ࠶࡛ࣕࢳ
ⓗ࣮ࢪ࣏ࣟࢺ࡞ฎ⌮࡟ᇶ࡙ࠊࡓ࠸▱ⓗ኱ᒁฎ
⌮᝟ሗฎࡧཬ࣒ࢬࣜࢦࣝ࢔ࡿࡍ⌧ᐇࢆ⌮ LSI
ࡲ␃࡟ᡂ⏕࣮ࣥࢱࣃࠋࡿ࠶࡛࡜ࡇࡿࡍ㛤Ⓨࢆ
⌮኱ᒁฎࡓࡏࡓᣢࢆព࿡࡟ኚᙧࡢయ≀ࠊࡎࡽ
 ࠋࡿࡍ㔜せどࢆᒎ㛤ࡢ࡬

ᮏ◊✲࡛ࡣጞࢺ࡟ࣥࢺ࣐ࢺ࣮࢜ࣝࢭࠊ࡟ࡵ
ࡳࡢ⌮ᒁᡤฎࠊࡏࡉ㐺ྜࢆ⌮ไᚚฎ࣮ࢪ࣏ࣟ
ᡂ⏕ࡢ≦㊥㞳⥺ᙧ▷᭱ࡢ㸰Ⅼ㛫ࠊ࡞ᅔ㞴ࡣ࡛
ࡋᨵⰋࢆ࣒ࢬࣜࢦࣝ࢔⌮グฎୖ࡟ḟࠋࡴᣮ࡟
᥈ࢆᒎ㛤ࣥࣙࢩ࣮ࢣࣜࣉ࢔ࡿ࡞␗ࡢศ㔝ࠊ࡚
ࢪ࣏ࣟࢺࡢ⣽⬊యࡿ࠶య࡛⏕ࠊ࡚ࡋ࡜౛ࠋࡿ
࣮ไᚚࠊࢆάᛶ/Ṛ⁛ኚᙧࡢほⅬࠊࡽ࠿⣽⬊ศ

⿣࣭ቑṪࡢᶍᨃࣝࢹࣔࢆ໬ࠋࡿࡍᚑ᮶ࡢ཯ᛂ
ᣑᩓ⣔ࡸ㑇ఏ᝟ሗࡿࡼ࡟⣽⬊ศ⿣ࣔ࡟ࣝࢹ
ᑐࠊࡋᮏ◊✲ࠊࡣᙧ≧ኚ໬࡚ࡋ┠╔࡟ࡳࡢ≧
ែᩘࡢ๐ῶྠࢆ᫬ࠋ࠺⾜࡟ 
 
㸱㸬◊✲ࡢ᪉ἲ 
 ✲◊ࡢ࣒ࢬࣜࢦࣝ࢔ไᚚ࣮ࢪ࣏ࣟࢺ(1)

㸦࣒ࢬࣜࢦࣝ࢔タィ㸧 
ࣝ࢔ไᚚࡢ➼⦰ಖᏑᆺ⭾ᙇ࣭཰࣮ࢪ࣏ࣟࢺ 
ᣦᐃ࣭ࡢ᪉ྥᛶࠊ࡚ࡗࡓᙜ࡟✲◊ࡢ࣒ࢬࣜࢦ
࡞ࡁ኱࡟ಖᏑࡢᚩ㔞≉ࡀ≦ᙧࢺ࣮ࣞࣉࣥࢸ
ᙳ㡪ࢆཬࡽࢀࡇ࡛ࡇࡑࠋࡍࡰせ⣲᭱ࡢ㐺タᐃ
ホ౯㛵ᩘࡢᚩ㔞≉࡜⩌ࢺ࣮ࣞࣉࣥࢸసᡂࠊ࡟
ࢆ࣒ࢬࣜࢦࣝ࢔㑇ఏⓗࡓࡋ໬ࢱ࣮࣓ࣛࣃࢆ
㊥㞳⥺ᅗᙧ▷᭱ࡪ⤖ࢆ2Ⅼ㛫ࠊࡓࡲࠋࡿ࠸⏝
0ࠊࡣᒁᡤ㡿ᇦࠊ࡚࠸࠾࡟ᡂ⏕ࡢ ᗘ45ࠊ ᗘࠊ
90 ᗘࡢ⥺ᅗᙧࠊࡵࡓࡢࡑࠋ࠸࡞ࡁูุ࡛࠿ࡋ
⤖ࢆ2Ⅼ㛫ࠊሙྜࡓ࠸⏝ࢆࣥࢺ࣐ࢺ࣮࢜ࣝࢭ
ᅗ⥺ࡓࡗࡉࢃྜࡀศ⥺ࡢグゅᗘୖࠊࡣศ⥺ࡪ
ᙧࠊ࡛ࡇࡑࠋ࠺ࡲࡋ࡚ࡗ࡞࡜ᒁᡤฎ⌮ࡿࡅ࠾
┠ⓗࡿࡍ࡜⥺ศせ⣲࡚࠸ࡘ࡟⪃ᐹࡢࡑࠋࡿࡍ
᫬ࠊ⥺ศせ⣲ࢆ᥈ࡍၥ㢟2ࠊࡣⅬ㛫ࡢ୰Ⅼࢆ
ࠊ࡚ࡋ࡜౛ࠋࡿࡁ࡛╔ᖐ࡟ၥ㢟ࡿࡵồࡋ㏉ࡾ⧞
2 Ⅼࡽ࠿ᖹ⾜ᅄ㎶ᙧࢆ⏕ᡂࡓࡋᚋࠊ㦵᱁ᅗᙧ
2ࠊࡣ୰Ⅼࡢࡑࠋࡿࡍᙧᡂࢆ Ⅼࡢࡽ࠿⭾ᙇᅗ
ᙧࡢᙜุࡾᐃ࡛ࠊぢࡿࡅࡘ஦ࢀࡇࠋࡿࡁ࡛ࡀ
▷᭱࠸࡞ࡋ౫Ꮡ࡟ᒁᡤゅᗘࠊ஦࡛ࡍ㏉ࡾ⧞ࢆ
㊥㞳⥺ᅗᙧࢆ⏕ᡂ࡛ࠋࡿ࠸࡚࠼⪄࡜ࡿࡁᮏ࢔
 ࠋࡿࡍᐇドࡋල⌧໬࡟ᮇ㛫ෆࢆ࣒ࢬࣜࢦࣝ
 
ྜ「ࣥࢺ࣐ࢺ࣮࢜ࣝࢭ࣭ࢧࣥࢭ(2) LSI ◊ࡢ
✲㸦࣒ࢸࢫࢩ LSI タィ㸧 

࣒ࢸࢫࢩ⌮㧗㏿⏬ീฎࠊࡣไᚚ࣮ࢪ࣏ࣟࢺ
࣒ࢬࣜࢦࣝ࢔グୖࠊ࡛ࡇࡑࠋ࠸Ⰻࡀᛶ┦ࡢ࡜
ࢆ HW ໬ࠊࡋCCD ࡸ CMOS ࡢ➼ࢧࣥࢭࢪ࣮࣓࢖
᧜ീ⣲Ꮚྠ࡜᫬㞟✚໬ࠋࡿ࠼⪄ࢆ࡜ࡇ࠺⾜ࢆ
࡟ࡃ㏆ࡢ᧜ീ㒊ࢆ㒊⟭₇ࣥࢺ࣐ࢺ࣮࢜ࣝࢭ
㓄⨨ࡓࡋሙྜࢱ࣮ࢹࠊ㌿㏦ࠊࡣࢡࢵࢿࣝࢺ࣎ࡢ
኱ࡃࡁ㍍ῶࠋࡿࢀࡉᮏ◊✲࡛ࠊࡣ࿘㎶ᅇ㊰ࡶ
ྠ᫬࡟㞟✚ྍ⬟࡞ CMOS ࡢ࡜ࢧࣥࢭࢪ࣮࣓࢖
グୖࠊࡓࡲࠋࡍᣦ┠ࢆྜ⼥ LSI ࢜ࣝࢭࠊࡣ࡛
ᚲせᩘ「ࡀ࣮ࣝࣝ⏝஫స┦ࡢ⏝ࣥࢺ࣐ࢺ࣮
ࣉPS㸦ࠊ࡛ࡇࡑࠋࡿ࡞࡟㞧「ࡀไᚚࡵࡓࡿ࡞࡜
㒊⟭₇࡚࠸⏝ࢆ㸧ࢧࣥࢣ࣮ࢩ࣭ࣝࣈ࣐ࣛࢢࣟ
⌧ᐇࢆ࣮ࣝࣝ⏝஫స┦ࠋࡿࡍ࡟ᐜ᫆ࢆไᚚࡢ
PSࠊࢆࢢࣥࢳࢵ࢖ࢫࡢჾ⟭₇ࡿࡍ ࡜࿨௧ࡢ⏝
ࡀไᚚ࡞ᐜ᫆ࡽ࠿እ㒊࡛࡜ࡇࡿࡍ⩏ᐃ࡚ࡋ
ࢹホ౯࣭ࡢᅇ㊰ࡓࡋタィࠊࡘ࠿ࠊࡾ࡞࡜⬟ྍ
 ࠋࡿࡁ࡛ࡀ࡜ࡇࡿࡍ࡟ࣝࣉࣥࢩࢆࢢࢵࣂ
 
ࢦࣝ࢔యᶍᨃ⏕ࡿࡼ࡟ࣥࢺ࣐ࢺ࣮࢜ࣝࢭ(3)
 タィ㸧࣒ࢬࣜࢦࣝ࢔㸦✲◊ࡢ࣒ࢬࣜ
 ⢓⳦࣭⣽⬊య࡞࠺ࡼࡢ⏕యືస࣮࢜ࣝࢭࢆ
ࣔࡢᛶ≉ࡢࡑࠊࡣ࡟ࡵࡓࡿࡍ⌧ᐇ࡛ࣥࢺ࣐ࢺ
࣮࢜ࣝࢭ⳦㊰᥈⣴⢓㏞ࠋࡿ࡞࡜ᚲ㡲ࡀ໬ࣝࢹ
㛵ࡢ⢓⳦࣭⣽⬊య࡜≀㣗ࠊ࡟ᵝྠ࡜ࣥࢺ࣐ࢺ
ಀࢆᇶࣝࢹࣔ࡟໬ࠋࡿࡍᮏ◊✲࡛ࠊࡣ⢓⳦ࡀ



 

 

㣗≀ࢺࢵࢤ࣮ࢱࡿ࠸࡚ࡕ‶ࡢ✵㛫ࢆຠ⋡ࡼ
⾜ࢆ✲◊ࡢࣝࢹࣔࡿࡍኚయ࡬యࡿࡍ౵㣗ࡃ
ࢱࠕࢆែ≦ࡢ⢓⳦࣭⣽⬊యࠊࡣ࡟ලయⓗࠋ࠺
౵㣗ࡢ㛫✵ࢺࢵࢤ࣮ ไ❧⮬ࡢ⁛⣽⬊యṚࠕࠖ
ᚚ ࡅศ࡟ࡘ㸱ࡢಖࠖ☜ࡢ㛫✵ࢺࢵࢤ࣮ࢱࠕࠖ
ࡒࢀࡑࡀ㌟⮬ࣥࢺ࣐ࢺ࣮࢜ࣝࢭࠊ࡚ࡋࡑࠋࡿ
࣏ࣟࢺࡿ࡞␗ࡢࢱ࣮࣓ࣛࣃࠊࡋᑐ࡟ែ≦ࡢࢀ
ࡼࡿࡁ㑅ᢥ࡛ࢆ࣒ࢬࣜࢦࣝ࢔ࡢไᚚᆺ࣮ࢪ
࡚ࡗࡓ࠶࡟✲◊ࠋࡿࡍ࡟࠺ C++ゝㄒࢭࡿࡼ࡟
ࣝ࢔ࠊࡋ⏝౑ࢆࢱ࣮࣑ࣞࣗࢩࣥࢺ࣐ࢺ࣮࢜ࣝ
 ࠋ࠺⾜ࢆホ౯ࡢ࣒ࢬࣜࢦ
 
㸲㸬◊✲ᡂᯝ 
࢔㸦✲◊ࡢ࣒ࢬࣜࢦࣝ࢔ไᚚ࣮ࢪ࣏ࣟࢺ(1)
 タィ㸧࣒ࢬࣜࢦࣝ
ᙧ≧ไࡢయ≀ࡽࡀ࡞ࡋಖᏑࢆ࣮ࢪ࣏ࣟࢺ 
ᚚࢆ࣒ࢬࣜࢦࣝ࢔ࡿࡍ⪃᱌ࡧ⤖ࢆࡽࢀࡑࠊࡋ
ᐇࢆ࣒ࢬࣜࢦࣝ࢔⌮ฎ࡞஦࡛኱ᒁⓗࡿࡅࡘ
2ࠊ࡚ࡋ࡜౛ࠋࡓࡋ⌧ Ⅼ㛫᭱ࡢ▷⤒㊰ࢆᒁᡤ
ࡿࡍ⌧㞳ᩓ✵㛫ୖ࡛෌࡛ࡳࡢ࣒ࢬࣜࢦࣝ࢔
ၥ㢟ࢆ┠ⓗࠋࡓࡋ࡜ 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᅗ 1 ᒁᡤฎ⌮᭱ࡢ࡛ࡳࡢ▷㊥㞳ᅗᙧసᡂ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᅗ 2 ᭱▷㊥㞳ᅗᙧసᡂࡿࡼ࡟≀యࡢ⡆␎໬ 

2 Ⅼ㛫᭱ࡪ⤖ࢆ▷㊥㞳⥺ᅗᙧࡢ⏕ᡂࠊ࡚࠸࠾࡟
ᒁᡤ㡿ᇦ0ࠊࡣ ᗘ45ࠊ ᗘ90ࠊ ᗘࡢ⥺ᅗᙧ࠿ࡋ
ⓗ┠ࡿࡅ࠾⌮ᒁᡤฎࠊ࡛ࡇࡑࠋ࠸࡞ࡁูุ࡛
ศせ⣲⥺ࠋࡓࡋᐹ⪄࡚࠸ࡘ࡟ศせ⣲⥺ࡿࡍ࡜
2ࠊࡣၥ㢟ࡍ᥈ࢆ Ⅼ㛫ࡢ୰Ⅼࡾ⧞ࢆ㏉ࡋồࡵ
2ࠊࡣ࡟ලయⓗࠋࡓࡏࡉ╔ᖐ࡟ၥ㢟ࡿ Ⅼࡽ࠿
ᖹ⾜ᅄ㎶ᙧࢆ⏕ᡂࡓࡋᚋࠊ㦵᱁ᅗᙧࢆᙧᡂࡍ
2ࠊࡣ୰Ⅼࡢࡑࠋࡿ Ⅼࡢࡽ࠿⭾ᙇᅗᙧࡢᙜࡾ
ุᐃ࡛ࠊぢࡾ⧞ࢆࢀࡇࠊ࡚ࡅࡘ㏉ࡍ஦࡛ࠊᒁ
ᡤゅᗘ࡟౫Ꮡ᭱࠸࡞ࡋ▷㊥㞳⥺ᅗᙧࢆ⏕ᡂ
࣐ࢺ࣮࢜ࣝࢭࠋࡓࡋ᱌⪄ࢆ࣒ࢬࣜࢦࣝ࢔ࡿࡍ
ࡗ⾜ࢆᐇドࡢసືࠊࡾࡼ࡟ࢱ࣮࣑ࣞࣗࢩࣥࢺ
 ࠋࡓ

 
ྜ「ࣥࢺ࣐ࢺ࣮࢜ࣝࢭ࣭ࢧࣥࢭ(2)  LSI ◊ࡢ

✲㸦࣒ࢸࢫࢩ LSI タィ㸧 

࡜࣒ࢸࢫࢩ⌮㧗㏿⏬ീฎࠊࡣไᚚ࣮ࢪ࣏ࣟࢺ
ࢆ࣒ࢬࣜࢦࣝ࢔グୖࠊ࡛ࡇࡑࠋ࠸Ⰻࡀᛶ┦ࡢ
HW ໬ࢱ࣮ࢹࡢࢧࣥࢭࢪ࣮࣓࢖ࠊࡋฎ⌮࠺⾜ࢆ
ᅇ㊰ᵓᡂ᳨ࢆウୖࠋࡓࡋグ LSI ࢜ࣝࢭࠊࡣ࡛
ᚲせᩘ「ࡀ࣮ࣝࣝ⏝஫స┦ࡢ⏝ࣥࢺ࣐ࢺ࣮
ᩘ「ࠊ࡛ࡇࡑࠋࡿ࡞࡟㞧「ࡀไᚚࡵࡓࡿ࡞࡜
ࣥࢸࢆែ≦ࡢ࿘ᅖࠊࡽࡀ࡞ࡕᣢࢆែኚᩘ≦ࡢ
ࡁ࡛⾜୪ิᐇࢆᗘ⮴୍ࡢࡑ࡚ࡋ࡜ࢺ࣮ࣞࣉ
FPGAࠊࡋ᱌⪄ࢆࣕࢳࢡࢸ࣮࢟࢔ࡿ ᐇ⿦ࡢ๓ẁ
㝵ࠊ࡚ࡋ࡜タィグ㏙ゝㄒ࣭ࣥࣙࢩ࣮࣑ࣞࣗࢩ
ᅇ㊰ື࡛ࣥࣙࢩ࣮࣑ࣞࣗࢩࣝ࣋ࣞࢫ࢖ࣂࢹ
సࢆᐇドࠋࡓࡋ 
 
 
 
 
 
 
 
 
 
 
 
 

ᅗ  ᅇ㊰ࣝࢭࡢࣥࢺ࣐ࢺ࣮࢜ࣝࢭ 3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᅗ  ᅗࢺ࢘࢔࢖ࣞࡢᅇ㊰ࣝࢭ 4



 

 

ࣝ࢔యᶍᨃ⏕ࡿࡼ࡟ࣥࢺ࣐ࢺ࣮࢜ࣝࢭ(3) 
 タィ㸧࣒ࢬࣜࢦࣝ࢔㸦✲◊ࡢ࣒ࢬࣜࢦ
ᙧ≧ไࡢయ≀ࡽࡀ࡞ࡋಖᏑࢆ࣮ࢪ࣏ࣟࢺ 
ᚚࢆ࣒ࢬࣜࢦࣝ࢔ࡿࡍ⪃᱌ࡧ⤖ࢆࡽࢀࡑࠊࡋ
ᐇࢆ࣒ࢬࣜࢦࣝ࢔⌮ฎ࡞஦࡛኱ᒁⓗࡿࡅࡘ
ࡲࡉࡁ኱࡞㐺ษࡀ⣽⬊యࠊ࡚ࡋ࡜౛ࠋࡓࡋ⌧
࡛ᡂ㛗ࡓࡋᚋ࡟ศ⿣࠺⾜ࢆ≧ែไᚚࢆ┠ⓗ
ࠊ࡚࠸࠾࡟ែ⏕ᡂ≦ࡢᶍᨃ⣽⬊ศ⿣ࠋࡓࡋ࡜
ᡂ㛗㐣⛬ࠊࢆ㏻ᖖࡢ⭾ᙇ࡛ᐃ⩏ࠊ࡜࠺ࡲࡋ࡚ࡋ
」ᩘ≀యࢆ࣮ࢪ࣏ࣟࢺࡢಖᏑ࡛ࡇࡑࠋ࠸࡞ࡁ
࡚࠸ࡘ࡟ಖㆤ࣮ࢪ࣏ࣟࢺࡿࡅ࠾⌮ᒁᡤฎࠊ࡛
⪃ᐹ࣮ࢪ࣏ࣟࢺࠋࡓࡋಖㆤࡢၥ㢟ࠊࡣ⣽⥺໬
ฎ⌮ࡢ㏫どⅬࡽ࠿᪂つᒁᡤฎ⌮࡟ᖐ╔ࡏࡉ
࠸⏝ࢆࢡࢫᒁᡤ࣐ࡿࡍᅇ㌿ࠊࡣ࡟ලయⓗࠋࡓ
ࠋࡃ࠸࡚ࡏࡉᙇ⭾ࡽࡀ࡞ࡋಖᣢࢆ≦యᙧ≀ࠊ࡚
ศ⿣᫬㛫ࡢタᐃࣝࢭࠊࡣෆ㒊࡟᫬㛫ࡢᴫᛕࢆ
ᣢࠊࡏࡓ௵ពࡢไᚚ᫬㛫ᚋࠊ࡟ᶍᨃᰁⰍయࢭ
⏕ࢆ㊥㞳⥺ᅗᙧ▷᭱ࡢ๓ᖺᗘࠋࡿࡍᡂ⏕ࢆࣝ
ᡂࢆ࣒ࢬࣜࢦࣝ࢔ࡿࡍᰁⰍయ⏕ᡂ࡟㐺⏝ࡍ
ᒁᡤࢆศ⿣ࡓࡏࢃྜ࡟≦ᙧࡢయ≀ࠊ࡛࡜ࡇࡿ
ฎ⌮࡛ࡳࡢᐇ⌧࡛ࠋࡓࡁ 
 
(4)ᒁᡤ࡟ࢬ࢖ࢧ౫Ꮡ࠸࡞ࡋ㧗㏿ᒁᡤฎ⌮ࡢ
◊✲㸦࣒ࢸࢫࢩタィ㸧 
࡞ࡣ࡛ࢧࢵࢭࣟࣉ⏝ᑓࢆࣥࢺ࣐ࢺ࣮࢜ࣝࢭ
ࢬ࢖ࢧᒁᡤࠊሙྜࡿࡍᐇ⿦࢔࢙࢘ࢺࣇࢯࠊࡃ
ࠊࡋ࠿ࡋࠋ࠺ࡲࡋ࡚ࡕⴠࡀస㏿ᗘື࡚ࡋẚ౛࡟
ᒁᡤⓗ࡟ᵝ࡞ࠎᣑᩓࢆࢬ࢖ࢧᚲせࡿࡍ࡜୪
ิฎ⌮ࡶከࢆ࢓ࣇࢵࣂࣥ࢖ࣛࠊ࡛ࡇࡑࠋ࠸ά
࠸࡞ࡋ౫Ꮡࡃ඲࡟ࢬ࢖ࢧᒁᡤࡓࡋ⏝ O(1)ᒁ
ᡤฎ⌮ࢆ㛤Ⓨࠋࡓࡋᒁᡤ㐺ᛂᆺ㍤ᗘ⿵ṇᢏ⾡
400ࠊࢁࡇ࡜ࡓࡋ⏝ά࡟ ୓⏬⣲/⛊ࢆᐇ⌧ࠋࡓࡋ
ᚑ᮶ᅔ㞴࡛ࡓࡗ࠶୰ኸ࡟㔜ࢆࡳᣢࡘᒁᡤ₇
㛤Ⓨࢆᡭἲ࠸࡞ࡋ౫Ꮡ࡟ࢬ࢖ࢧࢆࡋᑐ࡟⟭
⏝౑ࡶ᭱ࡋẚ㍑࡜✲◊ࡢ௚ࠊࡣ✲◊ᮏࠋࡓࡋ
 ࠋࡿ࠶᪉ᘧ࡛࠸࡞ᑡࡢ࣓ࣜࣔ
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ᅗ 4 㧗㏿㍯㒌ಖᏑᆺ࣭ᣑᩓฎ⌮ 

㸳㸬୺࡞Ⓨ⾲ㄽᩥ➼ 
㸦◊✲௦⾲⪅ࠊ◊✲ศᢸ⪅ཬࡧ㐃ᦠ◊✲⪅࡟
 ୗ⥺㸧ࡣ
 
ࠝ㞧ㄅㄽᩥ 㸦ࠞィ㸴௳㸧 
①஬༑ᔒṇᶞࠊụ㎶ᑗஅࠊୗᒣኊ௓ࠊᒣ㔝೺
ኴࠊᮏஂ㡰୍ࡢࢬ࢖ࢧࣝࢿ࣮࢝ࢱࣝ࢕ࣇࠊ౫
Ꮡᛶࢆᣢ࠸࡞ࡓ㧗㏿ 2-Dࣝ࢕ࣇࣝࣛࢸࣛ࢖ࣂ
 Journal of the Institute ofࠊᥦ᱌ࡢᡭἲ⟭₇ࢱ

Image Information and Television Engineersࠊ
ᰝㄞ᭷64ࠊ ᕳ389ࠊ2010ࠊ㸫398 
②ụ㎶ᑗஅࠊ஬༑ᔒṇᶞࠊᮏஂ㡰୍ࠊUsing 

Negative Feedback in CMOS Image Sensors to 

Detect Intra-frame Motionࠊ Journal of the 

Institute of Image Information and Television 

Engineersࠊᰝㄞ᭷62ࠊ ᕳ219ࠊ2008ࠊ㸫228 
 
ࠝᏛ఍Ⓨ⾲ 㸦ࠞィ 10௳㸧 
① S. Shimoyama, M. Igarashi, M. Ikebe and J. 

Motohisa ࠊ Local adaptive tone mapping with 

composite multiple gamma functions ࠊ IEEE 
International Conference on Image Processing 

(ICIP 2009)ࠊNov, 7 (2009)ࠊCairo (Egypt) 

②Y. Makihara, M. Ikebe, and J. Motohisa, A 

Cellular Automata for Converting Object 

Shapes into Simple Polygons, 17th 

International Workshop on Nonlinear 

Dynamics of Electronic Systems, Jun, 21, (2009), 

Rapperswil (Switzerland) 

③M. Ikebe and J. MotohisaࠊQVGA-Size CMOS 

Intelligent Image Sensor using negative feedback 

resetting (invited)ࠊInternational Symposium on 

Multimedia and Communication Technologyࠊ

Jan, 23 (2009)ࠊBangkok (Thailand) 

 
ࠝᅗ᭩ 㸦ࠞィ 1௳㸧 
ụ㎶ ᑗஅࠊ௚ࠊᢏ⾡᝟ሗ༠఍ࠊCCD/CMOS ࢖

ࠊ⏝᪂ᛂ᭱࡜⾡㧗⢭⣽࣭㧗⏬㉁໬ᢏࢧࣥࢭࢪ࣮࣓

➨ 1 ❶➨ 2 ⠇ ⵳✚ᐜ㔞ኚㄪᆺ CMOS ࢪ࣮࣓࢖

 2008ࠊ໬ࢪࣥࣞࢡࢵ࣑ࢼ࢖ࢲᗈ࡜ࢧࣥࢭ

 
㸴㸬◊✲⤌⧊ 
(1)◊✲௦⾲⪅ 

 ụ㎶ ᑗஅ 㸦Ikebe Masayuki㸧 

໭ᾏ㐨኱Ꮫ࣭኱Ꮫ㝔᝟ሗ⛉Ꮫ◊✲⛉ 

 ◊✲⪅␒ྕ㸸20374613 

 
 
 
 
 
 
 
 
 
 

ᅗ 5 㧗㏿ᣑᩓฎ⌮ࡢᛂ⏝㸦㍤ᗘ⿵ṇ㸧 


