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1. ͺͣΌͶ 
ΨϓΡηΝ૟ఈͪ͢ڧ؂͵ʹͶ͕͏ͱɾۂແ಼

༲Ώࣧແं͹޹ΊͶ߻Κͦͱौೊ͵௒ޭ੏ޜΝ
எదল໎εητϞ͑ߨ 1)͗఑Ҍ͠Ηͱ͏Ζɿஎద
ল໎εητϞͳͺɾࣧ ແं͗અఈͪ͢໪ඬলౕΝ
੏ࢆ෾͑ߨพͶݺΖΓ͑Ͷɾল໎͹௒ޭΝͤݳࣰ
εητϞͲ͍Ζɿஎదল໎εητϞͺɾ௒ޭՆޜ
೵͵ল໎۫حɾল໎੏ޜૹ஖ɾলౕιϱγ͵ʹΝ
ඍ͓ͪεητϞͳ͢ͱߑ੔͠ΗΖɿলౕιϱγ͹
৚ๅΝϓΡʖχώρέ͢͵͗Δɾචགྷ͵৖ॶͶච
གྷ͵ͫ͜͹লౕΝ఑ڛՆ೵ͳ͵ͮͱ͕Εɾࣧ ແं
͹எదਫ਼ࢊ੓޴৏Ͷͯ͵͗Ζ͞ͳ͗غଶ͠ΗΖɿ
ΉͪɾਈΔ 2)ͺলౕιϱγ౧ܗࡎ LEDল໎Ν༽
͏ͪ௒ޭεητϞΝ఑Ҍ͢ͱ͕Εɾ֐෨αϱφ
ϫʖϧΝචགྷͳ͢͵͏αϱϏέφ͵ߑ੔ͳ͢ͱ
͏Ζɿ͞ ͹ଠɾ֐ଞΔ 3)ͺԘ௜๏޴ͶҢಊՆ೵͵
ল໎۫حΝ༽͏ɾলౕιϱγΝઅ஖ͪ͢৖ॶͶس
๮ͤΖলౕΝ఑ͤڛΖஎదল໎εητϞΝ఑Ҍ
͢ͱ͏Ζɿ 
ॊཔ͹ল໎εητϞͺɾଲেͳͤΖ໚Ͷॶ๮͹

লౕΝ఑ͤڛΖεητϞͲ͍ͮͪ͗ɾຌڂݜͲͺɾ
Ԙ௜๏޴ͶҢಊՆ೵͵ল໎۫حΝ༽͏ͱ 3 ݫ࣏
ڛ͹ॶ๮͹৖ॶͶචགྷ͵ͫ͜͹লౕΝ఑಼ؔۯ
ͤΖল໎εητϞΝ఑ҌͤΖɿஸंΔͺ͞ΗΉͲ
Ͷɾ਒ԿࢋܯܗΝ༽͏ͪιϱγϪη͹఼౰੏ޜघ
๑ 4)Νࣰૹ͢ͱ͏ͪ͗ɾল໎͹͓ଁ਼͗ݺΖͳܯ
Νགྷͤؔ࣎୉͢ɾմΝಚΖΉͲͶଡ͚͹ଁ͗ྖࢋ
Ζɾ͍Ζ͏ͺմ͹੠ౕ͗ఁԾͤΖͳ͏͑໲ୌ͗
͍ͮͪɿҲ๏ɾஸंΔͺলౕιϱγΝ༽͏ͥͶ 2
Ζল໎͹ͤݳ͹জ໚Ͷॶ๮͹লౕ෾ාΝࣰݫ࣏
ON/OFF Ϗνʖϱ݀ఈघ๑ 5)Ν఑Ҍ͢ͱ͏Ζɿ
͞͹घ๑ͺɾࢋܯෝ՛͹ঙ͵͏ൕ෰ΠϩβϨθϞ
ͳ͵ͮͱ͕Εɾল໎͹ଁ਼͗ݺՅ͢ͱ΍ܯ͵ܻٺ
͹ଁՅͺໃ͏ͳ͏͑ಝௗΝ༙͢ͱ͏Ζɿͨྖࢋ ͞
Ͳɾॊཔ͹ ON/OFF Ϗνʖϱ݀ఈघ๑Νɾ3 ࣏
Ͳল໎ΝҢಊՆ೵͵εητϞʤҐԾɾ3಼ؔۯݫ
΁ʥͶన༽ͤΖ͞ͳͲɾ3ݼল໎εητϞͳݫ࣏
͹֦ল໎͹಼ؔۯݫ࣏ ON/OFF੏ޜΝ͑ߨɿ 

 ল໎εητϞݫ࣏3 .2
ຌڂݜͲଲেͳͤΖ̑ݫ࣏ল໎εητϞ͹֕

གྷͶͯ͏ͱઈ໎ͤΖɿਦ 1 Ͷ̑ݫ࣏ল໎εητ
Ϟ͹֕೨ਦΝࣖͤɿ֦ ল໎ͺళҬ͖Δ௽ΕԾ͝Ζ
ͲखΕ෉͜ΔΗͱ͕Εɾ௽ΕԾ͝ͱ͏Ζίʖϔܙ
ϩ͹ௗ͠Ν௒ઇͤΖ͞ͳͶΓΕɾ಼ؔۯ͹ল໎߶
͠ΝࢨఈͤΖ͞ͳ͗Ͳ͘Ζɿͪ ͫ͢ɾؔۯΝ֪ࢢ
য়Ͷ෾ׄͪ͢ήϨρχ಼Ͷ LEDল໎Νഓ஖ͤΖ
΍͹ͳͤΖɿΉͪɾLED ল໎ͺজ໚ΝলΔͤ͹
Ͳͺ͵͚ɾഓ஖͠Ηͪ৖ॶ͖Δસ๏ҒͶলౕΝ఑
Ζɿਦͤڛ 1஦͹പ؛ͺ ONʤ఼౰ʥ͹ল໎ɾࠉ
ͺ؛ OFFʤভ౰ʥ͹ল໎Νන͢ͱ͏Ζɿ

ਦ ল໎εητϞ͹΢ϟʖζਦݫ࣏3 1

3. ON/OFF Ϗνʖϱ݀ఈ໲ୌͳࢋܯϠ
υϩΝ༽͏ͪ ON/OFF Ϗνʖϱ݀ఈ
ΠϩβϨθϞ 

3.1 ໲ୌઅఈ 
઴Ͷ༫͓ΔΗͪ໪ඬলౕ͹෾ාʤҐԾɾ໪ඬࣆ
লౕ෾ාͳݼ΁ʥͶଲ͢ɾ֦ LEDল໎͹ ON/OFF
ϏνʖϱΝ݀ఈͤΖͪΌ͹໲ୌઅఈͶͯ͏ͱफ़
΄Ζɿ಼ؔۯͶܰݺ͹ LED ল໎͗ഓ஖͠Ηͱ͏
ΖͳͤΖɿ಼ؔۯ͹Ғ஖Ν݌Ͳන͢ɾͨ͹Ғ஖Ͷ
͕͜ΖলౕΝ߶(݌)ͳනͤىΖɿࣆ઴Ͷઅఈ͠Η
ͪ໪ඬলౕ෾ාͺ 256 ֌௒ήϪʖηίʖϩͲන
͠ΗΖ΍͹ͳ͢ɾ֦ Ғ஖͹লౕΝಣΊखΖ͞ͳͶ
ΓΕɾ໪ඬলౕ͗༫͓ΔΗΖɿ͵ ͕ɾলౕͺ [0, 1] 
Ͷਜ਼وԿ͠Ηͱ͏Ζɿ
Ҳ๏ɾLED ল໎͹ ON/OFF Ϗνʖϱ͗݀ΉΗ
ͻɾࣞ (1)ͶࣖͤഓޭϠυϩʤল໎͹஦ৼҒ஖͹ল

1 ෥௿ۂ޽߶౵઒໵ָؽ ߏփָ޽Ռ ०گद 
2 ୉ࡗ୉ָ୉ָӅ ڂݜָ޽Ռؽփָ޽઒ߊ ०گद 
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ౕͳ஦ৼ͖Δ͹ړ཯ݏͶԢͣͱলౕΝ݀ఈͤΖϠ
υϩʥͶخͰ͏ͱ֦Ғ஖͹লౕΝࢋड़ͤΖɿ

௜݂(ݏ) = Ƚexpቆെ
ଶݏ

ߚ
ቇ (1) 

͞͞Ͳɾశ͓݅࣊ͺল໎͹൬ߺΝන͢ͱ͏Ζɿܐ
਼Ƚͺ࠹୉লౕɾ਼ܐȾͺলౕ͹֨߻ౕࢆ ʤ͏ړ཯
ͶԢͣͱলౕ͗ʹ͹ఖౕݰਲͤΖ͖ʥΝන͢ͱ͕
Εɾ༩ඍࣰݩͶΓΕ݀ఈͤΖఈ਼Ͳ͍Ζɿ֦ ল໎
͹఼౰ͶΓΕࡠ੔͠ΗΖলౕ෾ා ௜݂Ν॑͸߻Κ
ͦΖ͞ͳͶΓΕ಼ؔۯ͹লౕ෾ා͗ܙ੔͠ΗΖɿ
ഓޭϠυϩͶخͰ͏ͱࢋड़͠ΗͪҒ஖݌Ͷ͕͜
ΖলౕΝ߰(݌)ͳන͢ىɾ࣏ࣞͲఈٝͤΖɿ

(݌)߰ = ෍ ௜݂

ே

௜ୀଵ

 (2) 

͵͕ɾ݅൬໪͹ LEDল໎͹ ON/OFFϏνʖϱΝන
ͤร਼Νݖ௜ א {0,1}ͳͤΖɿݖ௜ = 1͗ ONʤ఼౰ʥ
য়ସɾݖ௜ = 0͗ OFFʤভ౰ʥয়ସͶଲԢͤΖɿ
 Ґ৏ΓΕɾ໪ඬলౕ෾ාͳ౵͚͢͵ΖΓ͑Ͷ֦
ল໎͹ ON/OFF ϏνʖϱΝ݀ఈͤΖͳ͏͑໲ୌ
ͺɾ໪ඬলౕ෾ා߶ͳল໎͹ ON/OFFͶΓΕࡠ੔
͠ΗΖলౕ෾ා߰ͳ͹ࠫ͗࠹ঘͳ͵ΖΓ͑Ͷ
ON/OFFϏνʖϱݖ௜Ν݀ఈͤΖ໲ୌͳ͢ͱɾ࣏ࣞ
ͲఈࣞԿ͠ΗΖɿ

minimize ܬ = ԡ߶ െ ߰ԡ
with respect to ௜ݖ  (݅ = ڮ,1 ,ܰ) (3) 

ࣞ(3)͹໲ୌͺল໎͹਼ܰݺͶԢͣͱઅܯร਼͗
ଁՅͤΖɿΉͪɾON/OFFϏνʖϱͺ཯ࢆ஍Ͳ͍
Ζ͗ɾল໎͹Ғ஖ͺ࿊କྖͳ͵ͮͱ͕Εɾ཯ྖࢆ
ͳ࿊କྖ͗ࠠͤࡑΖ࠹నԿ໲ୌͳ͵ͮͱ͏Ζ఼
Ͷೋ͍͗͢͠ΖɿຌڂݜͲͺɾল໎͹Ғ஖Ν཯ࢆ
஍ͳ͢ͱѽ͑͞ͳͲɾ໲ୌΝ؉࿪ͤΖɿͨ ͹ͪΌɾ
ল໎Νഓ஖ͤΖޫึஏ఼Ν͍Δ͖ͣΌઅఈͪ͢
ϠυϩΝ༫͓Ζɿ͠ࢋܯ ΔͶɾϋρφϭʖέϠυ
ϩΝ಍೘ͤΖ͞ͳͲɾ໲ୌ͹ۛࣇմΝްིΓ͚ٽ
ΌΖΠϩβϨθϞΝ఑ҌͤΖɿ
 Ϡυϩࢋܯ 3.2
 ຌڂݜͲ਼஍ࢋܯΝࡏ͑ߨͶ࢘༽ͤΖ 3 ݫ࣏
ল໎ϠυϩΝਦ 2Ͷࣖͤɿ120×120×100͹ؔۯ
಼ͶɾLEDল໎Νഓ஖ͤΖޫึஏ఼Ν 5×5×4 = 
қͪ͢ɿࠪ༼ݺ100 ӊ͹ֶؔͺ 25ɾ৏Ծ͹ֶؔͺ
ͱ͏Ζɿ֦͏ۯ30 ޫึஏ఼Ͷ͕͏ͱ LEDল໎͹
ON/OFFΝ݀ఈͤΖɿ͵ ͕ɾಋͣॐ͹྽ͶҒ஖͢ɾ
߶͗͠ҡ͵Ζল໎͗ಋ࣎Ͷ ONʤ఼౰ʥͶ͵Ζ͞
ͳΝڒ༲ͤΖɿ
 ιϱγϪη͹ ON/OFF Ϗνʖϱ݀ఈΠϩβϨ
θϞΝࣰͤߨΖࡏͶචགྷͳ͵ΖϋρφϭʖέϠ
υϩͶͯ͏ͱઈ໎ͤΖɿ͞ Ηͺɾ਼ ஍ࢋܯΝ͑ߨ
઴Ͷ༫͓ΔࣆΖՀ૟ద͵΍͹Ͳ͍Εɾͤ༼࢘Ͷࡏ
ΗΖ໪ඬলౕ෾ාͶଲ͢ɾল໎͗ ON ͍Ζ͏ͺ

ਦ Ϡυϩࢋܯল໎εητϞ͹ݫ࣏3 2

ਦ 3 ϋρφϭʖέߑଆʤҲ෨ʥ

OFF ͹৖߻Ͷਫ਼ͣΖলౕ͹գ෈ଏΝۛ๥͹ল໎
ͶఽୣͤΖༀׄΝՎͪͤɿϋρφϭʖέϠυϩͺ
અࣙ͗ंܯ༟ͶઅఈͤΖ͞ͳ͗Ͳ͘ɾࣆ઴Ͷ༫͓
Ζ΍͹Ͳ͍Ζɿϋρφϭʖέߑଆ͹ྭΝਦ 3 Ͷ
ࣖͤɿ਼࣊؛ͺࢋܯϠυϩͶ͕͜Ζল໎൬ߺɾ໾
һͺলౕ͹գ෈ଏ৚ๅΝఽୣͤΖ๏޴Νࣖ͢ͱ
͏Ζɿͪͳ͓ͻɾ1൬͹ল໎ͺ 2ɾ6ɾ7ɾ26൬͹
ল໎Ͷলౕ͹գ෈ଏ৚ๅΝఽୣͤΖɿ
3.3 ON/OFFϏνʖϱ݀ఈΠϩβϨθϞ 
 ON/OFF Ϗνʖϱ݀ఈ໲ୌ(3)ͺɾ֦ল໎͹
ON/OFFϏνʖϱݖ௜Ͷͯ͏ͱ͹ૌΊ߻Κͦ࠹నԿ
໲ୌͳ͵ͮͱ͏ΖɿݬཀྵదͶͺɾͤ΄ͱ͹
ON/OFF ϏνʖϱΝ௒΄Ζ͞ͳͶΓΕ࠹న͵
ON/OFFϏνʖϱΝͯ͜ݡΖ͞ͳ͗Ͳ͘Ζ͗ɾܯ
ͲͺɾڂݜΝགྷͤΖ͞ͳͶ͵Ζɿຌؔ࣎Ͷଡ͚͹ࢋ
ϋρφϭʖέߑଆΝ׈༽ͪ͢ൕ෰ΠϩβϨθϞ
Ν༽͏ͱ ON/OFF ϏνʖϱΝ݀ఈͤΖɿ͞͹Π
ϩβϨθϞͲͺɾ͍ Ζল໎Ͳਫ਼ͣͪ໪ඬলౕͳ͹
ࠫΝɾϋρφϭʖέΝ௪͢ͱఽୣͤΖ͞ͳͶΓΕɾ
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ͨ͹ۛ๥͹ল໎͗লౕ͹գ෈ଏΝึ͑͞ͳͲસ
ରͳ͢ͱࠫޣ͹ӪڻΝঘ͚ͤ͠Ζɿ
 ൕ෰ΠϩβϨθϞͺҐԾ͹Γ͑Ͷ༫͓ΔΗΖɿ

൞
݇)௜ݔ + 1) = െ(௜݌)߶ ෍ ௝ܽ௜൛ݖ௝(݇) െ ௝(݇)ൟݔ

௝אே೔

(݇)௜ݖ = ܳ൫ݔ௜(݇)൯
 (4) 

͞͞Ͳɾݔ௜ͺึਜ਼͠Ηͪ໪ඬলౕΝනͤร਼ɾ݇
ͺൕ෰ητρϕ਼ɾ ௜ܰͺল໎݅Ͷգ෈ଏ৚ๅΝൕ
ӫͦ͠Ζল໎͹ॄ߻ɾܳͺ[0, 1]͹਼ࣰ஍Ν 0͖ 1
Ͷޔࣼ࢝೘దͶ؛ΌΖྖࢢԿ͹૤ࡠΝන͢ͱ͏
Ζɿ(ݖ௜ െ ௜)ͺɾলౕ͹գ෈ଏ৚ๅͲ͍Εɾۛ๥ݔ
͹ল໎͖ΔϋρφϭʖέΝղ͢ͱఽୣ͠Ηͪգ
෈ଏ৚ๅͶ॑Ίܽ௜௝Ν͖͜ͱଏ͢߻Κͦͪྖͳ໪
ඬলౕ߶ͳ͹ࠫͶΓΕ࣏͹য়ସΝ݀ఈͤΖɿ॑ Ί
ܽ௜௝ͺ࣏ࣞͲ༫͓ΔΗΖɿ

ܽ௜௝ =
exp൫െฮ݌௜ െ ௝ฮ൯݌

σ exp(െԡ݌௜ െ ୻೔א௟ԡ)௟݌
 (5) 

͞͞Ͳɾ݌௟ͺ݈൬໪͹ল໎͹Ғ஖ɾȞ௜ͺল໎͖݅Δ
৚ๅΝण͜खΖল໎͹ॄ߻Νන͢ͱ͏Ζɿ͞ ͹ॄ
ଆʤʹ͹লߑͺɾ༩Ό༫͓ΔΗΖϋρφϭʖέ߻
໎ಋ࢞Ͳ৚ๅ͹ఽୣΝ͖͑ߨනͤ΍͹ʥͶΓͮͱ
݀ΉΖɿϋρφϭʖέߑଆͺɾઅࣙ͗ंܯ༟Ͷ݀
ΌΔΗΖ΍͹Ͳ͍Ζ͗ɾ৏ى͹ΠϩβϨθϞ͗ް
ՎదͶಊͤࡠΖͪΌͶͺɾͤ ΄ͱ͹ল໎͗௪৶࿑
Ͳંକ͠Ηͱ͏Ζʤཱིͪ͢ݿল໎͗ໃ͏ʥয়ସͲɾ
͖ͯୱ๏޴ͳ͵ͮͱ͏Ζ͞ͳ͗๮Ή͢͏ɿΉͪɾ
ࣞ(5)͹ܙͲ॑Ί਼ܐΝ݀ఈͤΖ͞ͳͶΓΕɾړ
཯͗ۛ͏ল໎Άʹࠫޣ͹ӪڻΝण͜Ώ͚ͤ͵Εɾ
Ͳգ෈ଏΝึ͑Γ͑Ͷ͢ͱ࢞཯͗ۛ͏ল໎ಋړ
͏Ζɿ
 ͞͹ΠϩβϨθϞ͹ಝௗͺɾ͗ࢋܯεϱϕϩ׎
ঙ͵͏͞ͳͲ͍Ζɿ̑͗ྖࢋܯͯ ল໎εητݫ࣏
Ϟ͹Γ͑Ͷɾল໎͹਼͗ଡ͚͵ͮͪͳ͘͹ϟϨρ
φ͗୉͘͏ͳ͏͓Ζɿ
 
 ྭࢋܯ .4
ਦ 2 Ͷࣖͪ̑͢ݫ࣏ল໎εητϞ͹ ON/OFF

Ϗνʖϱ݀ఈྭΝ়ղͤΖɿ໪ඬলౕ෾ාͳ͢ͱ
ਦ 4Ͷࣖͤ෾ාΝ࢘༽ͤΖɿ͞ ͹෾ාͺɾ಼ؔۯ
Ͷ 2 ͯ໎Ζ͏෨෾͗ଚͤࡑΖ෾ාͲ͍Ζɿ֦྘
Ү಼Ͳஊ֌దͶ໪ඬলౕ͗รԿ͢ͱ͕Εɾ਼ ஍Ͳ
໪ඬলౕΝࣖ͢ͱ͏Ζɿ͵ ͕ɾ಼ؔۯͲলౕ͗ࢨ
ఈ͠Ηͱ͏͵ॶ͹লౕͺ 0ͳͤΖɿ
লౕ͹գ෈ଏ৚ๅΝఽୣͤΖϋρφϭʖέͺ

ਦ 3 Ͷࣖͪ͢΍͹Ν࢘༽ͤΖɿͪͫ͢ɾϋρφ
ϭʖέߑଆ͹Ҳ෨Νࣖͪ͢΍͹ͳ͵ͮͱ͕Εɾਦ
2Ͷࣖͪ͢ 4ͯ͹૜͹಼ɾҲ൬Ծ͹૜ͳԾ͖Δ 2
൬໪͹૜Νࣖ͢ͱ͏Ζɿ֦ ল໎ͺࣙ෾ͳྣં͢ͱ
͕Εɾࣙ ෾ΓΕ୉͘͵൬ߺ͹ল໎Ͷ৚ๅΝఽୣͤ 

ਦ 4 ໪ඬলౕ෾ා

Ζɿ͵ ͕ɾಋҲฑ໚಼Ͳ͍Ηͻଲֱત৏ͶҒ஖ͤ
Ζল໎΍ྣં͢ͱ͏Ζ΍͹ͳ͢ͱѽ͑ɿͪ ͳ͓ͻɾ
2൬͹ল໎ͺ 3ɾ6ɾ7ɾ8ɾ27൬͹ল໎Ͷգ෈ଏ
৚ๅΝఽୣͤΖ͹ͲɾȞଶ = {3,6,7,8,27}ͳ͵ΖɿΉ
ͪɾҲ൬৏͹૜͹ল໎Ͷͯ͏ͱͺɾಋҲฑ໚಼Ͳ
ྣંͤΖল໎͹ΊͶգ෈ଏ৚ๅΝఽୣͤΖɿ
ON/OFF Ϗνʖϱ݀ఈΠϩβϨθϞ͹ൕ෰յ਼
ͺ 10յͳ͢ɾึਜ਼͠Ηͪ໪ඬলౕΝනͤร਼ݔ௜
͹ॵغ஍ͺͤ΄ͱ 0ͳͤΖɿ 
఑ҌΠϩβϨθϞΝ༽͏ͱ఼౰ϏνʖϱΝ݀

ఈͪ݃͢ՎΝਦ 5 Ͷࣖͤɿਦ஦͹ʕͲࣖͪ͢ল
໎ͺ ONʤ఼౰ʥɾ́ Ͳࣖͪ͢ল໎ͺ OFFʤভ౰ʥ
Νࣖ͢ͱ͏Ζɿ9ɾ10ɾ15ɾ62൬͹ল໎͗ ONʤ఼
౰ʥͶ͵ͮͱ͕Εɾਦ 2Ͷࣖͪ͢໪ඬলౕ෾ා಼
͹ 2 ͯ͹໎Ζ͏෨෾ͶଲԢͪ͢ল໎͗ ONʤ఼
౰ʥͶ͵ͮͱ͏Ζ͞ͳ͗෾͖ΖɿҲ๏ɾϋρφϭʖ
έߑଆΝཤ༽ͦͥʤࣞ(4)Ͷ͕͏ͱ਼ܽܐ௜௝Νͤ΄
ͱ 0ͳ͕͏ͪ৖߻ʥɾୱ९ 2஍Կ͹घ๑Ν༽͏ͱ
ON/OFFϏνʖϱΝ݀ఈͪ݃͢ՎΝਦ 6Ͷࣖͤɿ
9ɾ10ɾ15൬͹ল໎͗ ONʤ఼౰ʥͳ͵ͮͱ͕Εɾ
ฤ๏͹෨෾ͶଲԢͤΖল໎͖͢ ON Ͷ͵ͮͱ͏
͵͏͞ͳ͗Κ͖Ζɿ 

 

ਦ 5 ON/OFFϏνʖϱʤϋρφϭʖέߑଆ͍Εʥ
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ਦ 6 ON/OFFϏνʖϱʤϋρφϭʖέߑଆໃ͢ʥ

఑Ҍघ๑ͳୱ९ 2 ஍Կघ๑͹݃ՎͶͯ͏ͱɾ
໪ඬলౕ෾ාͳ͹ࠫ͹඲ՃΝ͑ߨɿࣞ(1)͹ഓޭ
ϠυϩͶ͕͏ͱɾߙ = 1ɾߚ = 0.25ͳઅఈ͢ɾ120
×120×100 ͹྘ҮΝ 10 ߨΊͲলౕ͹඲ՃΝࠃ
͑΍͹ͳͤΖɿࣞ(3)͹ܬ͹඲ՃͶͺϓϫϗωΤη
όϩϞΝ࢘༽ͪ͢ɿ఑Ҍघ๑Ͷͯ͏ͱͺɾܬ =
4.077 × 10ଷɾୱ९ 2஍Կ͹৖߻ͺܬ = 4.089 × 10ଷ
ͳ͵Εɾ఑Ҍघ๑͹๏͗ࠫ͗ঘ͚͠͵Ζ݃Վ͗ಚ
ΔΗͪɿ 

5. ͕ΚΕͶ 
 ຌڂݜͲͺɾϋρφϭʖέߑଆΝཤ༽࣏ͪ̑͢
ল໎εητϞ͹ݫ ON/OFF Ϗνʖϱ݀ఈघ๑Ͷ
ͯ͏ͱफ़΄ͪɿιϱγΝ࢘༽ͦͥɾ໪ඬলౕͳ͹
գ෈ଏ৚ๅΝఽୣ͢ͱ֦ল໎͹ ON/OFF Ϗνʖ
ϱΝ݀ఈͤΖΠϩβϨθϞΝ఑Ҍͪ͢ɿྭࢋܯͶ

ΓΕɾ༫͓ΔΗͪ໪ඬলౕ෾ාͶଲԢͤΖ
ON/OFF Ϗνʖϱ͗ಚΔΗΖ͞ͳΝ֮೟ͤΖͳ
ͳ΍ͶɾϋρφϭʖέߑଆΝཤ༽͢͵͏ୱ९ 2஍
Կ͹ ON/OFF ݀ఈ๑ͳർ΄ͱࠫޣΝঘ͚ͤ͠Ζ
͞ͳ͗Ͳͪ͘ɿ
ଆ͹ҩ͏͗ߑͺɾϋρφϭʖέޛࠕ  ON/OFFϏ
νʖϱ݀ఈͶ༫͓ΖӪڻͶͯ͏ͱ௒ࠬͤΖɿΉͪɾ
ল໎εητϞͶ͕͏ͱಋͣॐ͹྽Ͷল໎ݫ࣏̑
Νഓ஖Ͳ͘͵͏৖߻͵ʹ͹੏༁Ν૟ఈͪ͢໲ୌ
͹ఈࣞԿΝ͑ߨɿ

ः ʁࣛຌڂݜͺ JSPSՌݜඇ 18K18324͹ঁ੔Ν
णͪ͜΍͹Ͳ͍Ζɿ͞͞ͶःқΝࣖͤɿ 
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 ON/OFF Pattern Decision of Three Dimensional Lighting System Using a 

Calculation Model 
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Abstract: In this paper, we propose an ON/OFF pattern decision method for a three-dimensional lighting system. 

The three-dimensional lighting system is composed of multiple LED lighting units that can be arranged in the space. 

Each LED lighting unit is placed in a box created by dividing the space into grids. This discretized model is called 

a calculation model. We introduce a virtual network model to communicate the excess and deficiency of illuminance. 

The ON/OFF patterns are determined to supply an illuminance distribution similar to a desired one. 

Figure 1 shows an example of the desired illuminance distribution. There are two bright areas. The displayed 

illuminance is normalized between [0, 1]. Figure 2 shows the ON/OFF pattern obtained by the proposed algorithm. 

The LED lights are turn on in two areas corresponding to the bright area in Fig. 1. 

Key words: Illuminance distribution, Three-dimensional lighting system, ON/OFF pattern, Optimization

     

Fig.1 Desired illuminance distribution          Fig.2 ON/OFF pattern obtained by proposed algorithm
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