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ਤ 1: ଄ߏධՁʹ༻͍ͨωοτϫʔΫͷྔࢉܭ

4.2 ੑೳධՁ

Ҏલʹڀݚͨͬߦ [6]ͱಉ͡ํ๏ͰɺOOBP ΞϧΰϦζϜ

ͷੑೳධՁΛͨͬߦɻ

OOBP ͸ɺૉ๿ͳ࣮૷Ͱͷ loopy belief propagation ʢҎ

Լɺ OBP, Original Belief Propagation ͱݺͿʣͱ਺ֶతʹ

౳ՁͳࢉܭΛ͢ΔͷͰɺ֬ޙࣄ཰ͷࢉܭਫ਼౓΋ಉ͡͸ͣͰ͋

Δɻࢉܭਫ਼౓͸ɺখن໛ͷωοτϫʔΫͰMPM ʢϊʔυ͝

ͱͷ֬ޙࣄ཰࠷େͱͳΔ஋ͷ૊ʣΛ͠ࢉܭɺີݫղͱൺֱ͢Δ

͜ͱͰධՁͨ͠ɻͦͷ݁Ռɺ OOBP ͱ OBP ͷࢉܭਫ਼౓͸࣮

దԽͱ࣮૷ʹ͓ͦΒ͘໰୊࠷ಉఔ౓Ͱ͋ΓɺΞϧΰϦζϜʹࡍ

͕ͳ͍͜ͱ͕ࣔࠦ͞Εͨɻ

͸ɺਤͯؔ͠ʹྔࢉܭ 1ͷωοτϫʔΫʹ͓͍ͯɺϨΠϠ਺

L=4ɺ ֤ϨΠϠͷϊʔυ਺ N=100, ֤ϊʔυͷঢ়ଶ਺ S=4

ͱ͍͏৚݅Ͱɺϊʔυ͝ͱͷ͓Αͦͷฏۉ਌ϊʔυ਺ E ͷ஋

Λม͑ͯɺ̍̌ճͷϝοηʔδ఻ൖͷ൓෮ʹඞཁͳؒ࣌ࢉܭ

ΛσεΫτοϓ্̥̘Ͱܭଌͨ͠ɻOBP ͸ E ͷ஋͕૿͑Δ

ʹͭΕٸ଎ʹ૿͕ؒ࣌ࢉܭେͨ͠ɻʢE=3 Ͱ΋਺ेඵɻʣҰํ

OOBP Ͱ͸ E ʹ΄΅ൺྫ͢Δؒ࣌ࢉܭͱͳͬͨʢਤ 2ɺ਺஋

͸ωοτϫʔΫτϙϩδͱ৚݅෇֬཰ΛϥϯμϜʹม͑ͯ 100

ճܭଌͨ͠ฏۉʣɻ

͞Βʹɺ Deep Learning ͱಉ͡ωοτϫʔΫߏ଄Λͨͬ࣋

෇͖ϕΠδΞϯωοτ͕ύλʔϯೝࣝʹར༻Ͱ͖Δ͔Ͳ͏ݶ੍

͔Λ MNIST खॻ͖਺ࣈೝࣝ ∗5 Ͱͨ͠ࢼɻ̐૚ͷωοτϫʔ

Ϋʢೖྗ૚ʴதؒ૚̎૚ʴࢣڭ৴߸Λ༩͑Δ্࠷Ґ૚ʣΛ༻͍

ֶͯशͤͨ͞ͱ͜Ζɺʢࡏݱͷͱ͜Ζ pre-training ͳͲͷ޻෉

ͳ͠Ͱʣ̌̕ˋલޙͷೝࣝਫ਼౓Λୡ੒͍ͯ͠Δɻݱঢ়ͷೝࣝਫ਼

౓͸ܾͯ͠Α͘ͳ͍͕ɺͦͷݪҼ͸ɺ৚݅෇֬཰දͷ੍ݶʹΑ

Δ΋ͷͰ͸ͳ͘ɺաద߹ɾہॴղʹ͋Δͱ࣌ݱ఺Ͱ͸͍ͯ͑ߟ

Δɻೝࣝਫ਼౓͸ɺωοτϫʔΫߏ଄ͷνϡʔχϯά΍ɺඍখͳ

ฏߦҠಈʹର͢Δෆมੑͷ࡞ΓࠐΈͳͲʹΑͬͯɺ্ͤ͞޲Δ

༨஍͕͋Δɻ

5. ؔ࿈ڀݚ

̘̙๏ [3]͸੍ݶ෇͖ϘϧπϚϯϚγϯ (RBM)্Ͱͷֶश

Λߴ଎Խ͢Δख๏Ͱ͋ΔɻϘϧπϚϯϚγϯ͸ֶशྔࢉܭʹ࣌

ͷେ͖͍ negative phase ͕ඞཁ͕ͩɺ̘̙๏͸ͦͷྔࢉܭΛ

Β͍ͯ͠ΔɻͦΕʹର͠ɺຊ࿦จͰ͸৚݅෇ݮΑΓʹࢉܭࣅۙ

֬཰දͷϞσϧΛઢܗ࿨ͷ͢ݶ੍ʹܗΔ͜ͱͰɺۙࣅΛͤͣ

ʹ਺ֶతͳࣜͷมܗͷΈͰɺೝࣝ࣌ͷྔࢉܭΛݮΒ͍ͯ͠Δɻ

ͳ͓ɺϕΠδΞϯωοτͷֶशʹ͓͍ͯ͸ɺϘϧπϚϯϚγϯ

ͷ negative phase ʹ૬౰͢Δ΋ͷ͸ͳ͍ɻ

∗5 ʮMNIST handwritten digit databaseʯ
http://yann.lecun.com/exdb/mnist/
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92A30

// Load the ptx file.
CUmodule module = new CUmodule();
cuModuleLoad(module, "JCudaVectorAddKernel.ptx");

// Obtain a function pointer to the kernel function.
CUfunction function = new CUfunction();
cuModuleGetFunction(function, module, "add");

// Call the kernel function.
cuLaunchKernel(function,

gridSizeX,  1, 1,      // Grid dimension
blockSizeX, 1, 1,      // Block dimension
0, null,               // Shared memory size and stream
kernelParameters, null // Kernel- and extra parameters

); 
�,

9H=Hxv2A30iďx•f�f�¨zĊŌŗp´cãį
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R`O� 784 (28 * 28) 81 (9 * 9) 9 (3 * 3) 1

dR`O26>;[PLN� 2 20 100 11

[PLN'� 1568 (784 * 2) 1620 (81 * 20) 900 (9 * 100) 11 (1 * 11)
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T\X`J� ` 51840
(81 * 20 * 2 *16)

162000
(9 * 100 * 20 *  9)

9900 
(1 * 11 * 100 * 9)
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