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2 Իͷ෮ݩʹ͍ͭͯ

2.1 ৼಈநग़ͷ࢓૊Έ
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Αͬͯ෺ମͷৼಈΛऔΓग़͢ࡍʹ͸ɼࢀরϑϨʔϜͱ

ϑϨʔϜͱͷҐ૬ࠩΛऔΓग़ͤ͹Α͍ɽ

2.2 Visual Microphoneʹ͍ͭͯ

จݙ [1]ʹ͓͍ͯ͸ɼComplex Steerable Pyramid

[3]Λಛ௃ྔͱͯ͠༻͍Δ͜ͱʹΑΓɼҐ૬ࠩΛऔΓ

ग़͍ͯ͠Δɽ͜ΕʹΑΓɼը૾͸εέʔϧ rɼΦϦΤ

ϯςʔγϣϯ θ͝ͱʹ΢ΣʔϒϨοτ෼ղ͞ΕΔɽ͜

ͷͱ͖ɼ֤ہॴ΢ΣʔϒϨοτ͸ίαΠϯɼαΠϯͷ

྆੒෼Λอ͍ͯ࣋͠ΔͷͰɼ࠲ہඪม׵ʹΑΓҎԼ

ͷΑ͏ʹද͞ݱΕΔɽ

A(r, θ,x)eiφ(r,θ,x) (3)
∗Visual microphone using a vibrating object in high speed video. by Yûsuke Yasumi, Tetsuya Takiguchi,
Yasuo Ariki (Kobe University)

Ґ૬ࠩΛऔΓग़ͨ͢ΊʹɼϑϨʔϜ tͷ֤ہॴ΢Σʔ

ϒϨοτ͝ͱʹࢀরϑϨʔϜ t0 ʹ͓͚ΔҐ૬ͱͷࠩ

φv (r, θ,x, t)Λग़͢ɽ

φv (r, θ,x, t) = φ (r, θ,x, t)− φ (r, θ,x, t0) (4)
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ʹ͜ΕΛ଍͠߹Θͤͨ΋ͷͱͳΔɽ

Φ (r, θ, t) =
∑

x
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ϫʔεϑΟϧλʹΑΔφΠΩετप೾਺ͷ 1/20ҎԼ

ͷप೾਺ͷΧοτͱɼεϖΫτϧαϒτϥΫγϣϯ
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ΘΕ͍ͯΔɽ

2.3 ৼಈநग़ํ๏ͱԻ෮ݩ

ৼ෯͝ͱͷҐ૬ͷมԽΛ͢΂ͯ଍͠߹ΘͤΔ͜ͱ

ʹΑͬͯԻΛऔΓग़͍ͯ͠Δ͕ɼ෺ମͷҠಈྔΛΑΓ

ਖ਼֬ʹද͢ݱΔ͜ͱͰΑΓΑ͘Ի͕औΓग़ͤΔɽৼ

෯͝ͱʹҐ૬ͷมԽ͕औΓग़͞ΕΔ͕ɼৼ෯͸ςΫ
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ΣʔϒϨοτʹ͓͚ΔҐ૬ͷมԽ͚ͩΛͯݟΈΔ͜ͱ
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Λ௚઀Ґ૬͔ࠩΒऔΓग़͢ɽ
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ΛͱΓɼ͜ΕΒ͔ΒٻΊͨৼ෯ A(x)ɼ͓ΑͼҐ૬

P (x)ΛԻΛऔΓग़͢ͷʹ༻͍Δɽ

A (x) =
√

Ix(x)
2 + Iy(x)

2 (6)

P (x) = tan−1

(

Iy (x)

Ix (x)

)

(7)
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Fig. 1 Spectrogram

Table 1 SSNR of recoverd sound

SSNR [dB]

Abe Davis et al.[1] 1.4851

Phase difference 1.5847

Difference image -1.3465

3 ݧ࣮

3.1 ৚݅ݧ࣮

ө૾͸ɼεʔύʔͷϨδାΛ֦େͨ͠өͨ͠༺࢖

૾ͰɼΧϝϥʹର͠ਨ௚ํ͔޲ΒεϐʔΧΛ༻͍ͯ

ԻΛ౰ͯͯ҉ࣨʹͯࡱӨͨ͠ɽө૾͸ 256x256 ϐΫ

ηϧ ͰɼϑϨʔϜϨʔτ͕ 2200 [Hz] Ͱ͋Δɽ·ͨɼ

ϊΠζআڈʹ͍ͭͯ͸όλϫʔεϑΟϧλʹΑΔ 55

[Hz] ҎԼͷ৴߸ͷΧοτΦϑͷΈΛͨͬߦɽಛ௃ྔ

ͷεέʔϧ͸ 2 ͰɼΦϦΤϯςʔγϣϯ͸ 2 Ͱ͋Δɽ

3.2 Ռ݁ݧ࣮

Fig. 1ʹೖྗԻɼ֤ख๏ʹΑΔ෮ݩԻͷ୹ؒ࣌ϑʔ

ϦΤม׵ʹΑΔप೾਺εϖΫτϥϜΛࣔ͢ɽ·ͨɼ͜

ΕΒͷ෮ݩԻͷ Segmental SNR (SSNR)[6]͸ Table

1ͷΑ͏ʹͳͬͨɽSSNRͷ݁Ռ͔ΒɼҐ૬ͷΈʹண

໨ͨ͠৔߹ͱจݙ [1]ͷ৔߹ͱൺ΂ͯΤοδͷҠಈྔ

Λ༻͍ͨ΄͏͕ϊΠζ͕େ͖͘ͳ͍ͬͯΔ͜ͱ͕Θ

͔Δɽ

4 ͓ΘΓʹ

ճ͸ɼVisualࠓ Microphoneͷվળʹؔ͢Δݕ౼ͱ

ͱ΋ʹɼৼಈͷநग़ํ๏ʹؔ͢Δ࣮ݧΛͨͬߦɽޙࠓ

͸ΑΓ࣮ࡍͷڥ؀ʹ͚ۙͮͨͱ͖ʹԻΛͱΔํ๏Λ

ɼ·ͣ͸Ҡಈ͢Δ෺ମ͔ΒৼಈΛऔΓग़͢͜ͱ͑ߟ

Δɽ͑ߟ͍ͯͭʹ
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