
 

 

Discovery Channel 

 

Morimoto J. and Doya K.: Acquisition of stand-up behavior by a real robot using

hierarchical reinforcement learning. Robotics and Autonomous Systems, 36, 37-51 (2001)

 

Learn appropriate actions and sub-goals for 
the observed situation. 

– Database initialized with supervised data; 
observes human player. 

– Actions: Right bank shot, left bank shot, 
etc. 

Learn by adjusting the distance to the query 
point within the database. 

– Data is retrieved using locally weighted 
learning (LWL) techniques. 

– Weights are updated using Q learning 
techniques. 

Agent receives feedback (reward 
and penalty) while playing. 
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J. Donoghue, Nature Neuroscience 2002; Human implant 2004; Nature 2006 
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(modified from http://whatisthematrix.warnerbros.com/) 

V1 activity 

Scientific American 50 (2004-2005) 

Kamitani and Tong, Nature Neuroscience (2004)
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NIRS EEG

２００点以上の測定チャンネル 

従来装置の４倍、世界最高 BMIリハビリでの実使用 

簡単測定、経時変化追跡 

最適化 
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Behaviors of the exoskeleton robot

Interface to control the exoskeleton robot

Hybrid actuators composed of air muscles and electric motors are employed 

Noda, Hyon, Matsubara, Morimoto 

 

ＢＭＩ制御外骨格ロボット 
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fMRI

 



fMRI

NeuroImage. 2003 Jul;19(3):577-86.Physiological self-regulation of regional brain 

activity using real-time functional magnetic resonance imaging (fMRI): 
methodology and exemplary data .

Weiskopf N, Veit R, Erb M, Mathiak K, Grodd W, Goebel R, Birbaumer N.

fMRI
 

Proc Natl Acad Sci U S A. 2005 Dec 

20;102(51):18626-31. Epub 2005 Dec 

13.Control over brain activation and 

pain learned by using real-time 

functional MRI.

deCharms RC, Maeda F, Glover GH, 

Ludlow D, Pauly JM, Soneji D, 

Gabrieli JD, Mackey SC.
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従来研究は知覚学習の神経相関： 

相関研究だけでは学習の座の論争が続く 

Sasaki Y, Nanez JE, Watanabe T.,  

Nat Rev Neurosci, 2009 
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(fMRI feedback)

知覚学習のプリとポスト三方位弁別課題 
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Decoded fMRI neurofeedback
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(fMRI feedback)

デコーディッドニューロフィードバック訓練 
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ニューロフィードバック訓練を行った方位
についてだけ、弁別能力が有意に上昇 

t-test  

P<10-2

 

  

 

  

 

DecNefの枠組みまとめ 

(1) 相関 (fMRI, 神経細胞活動) 

(2) 破壊実験 (患者、薬物、 

電気、TMS､経路選択的破壊) 

物理的もしくは
心的変数（ある
仮説） 

機能の破壊もし
くは低下 

(3) DecNef 

デコーダー 

解読した 

脳情報 
刺激、 

報酬、 

電気、 

磁気、 

光 

ある特定の神経符号を誘起する
ことで、特定の認知・行動・学
習を､結果として、生じさせる 

局所的破壊 

 高々必要条件 

 神経符号は調べられない 

 

シシスステテムム神神経経科科学学のの方方法法：：  

相相関関  対対  因因果果関関係係  
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Berkes et al. Science 331, 83 (2011) Internal 

model in V1

Arieli (1996), Buzaki (1999), Matt Wilson 

(2001), Ikegaya (2004), Ringach (2009), 

Raichle (2001), Corbetta (2009), Kamitani 

(2012)

 

Arieli & Grinvald, Weizmann Inst., Nature, 954, (2003)  

18 mm

 

József Fiser et al. Science, 331, 

83-87 (2011) 
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Broyd et al. (2009) 




