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ῒ ̆ ױ ӈѿҩ ┬ ₱ [s(x,y,t)]Ȃ
ҩ ┬ ₱ ̔ ҩ ῤ̆┬

ᵝ Ȃ ғ ҩ ┬ ₱ ѿҩ

ԋᾝ ₱ ̆┬ ᵝ ṿҹ 1̆
┬ ᵝ ṿҹ 0Ȃ

̆ ױ Ẋ pRF [g(x,y)]ȁ
┬ ₱ [s(x,y,t)] ┬ ҩᵣ pRF

[r(t)]̔
r(t) = Σx,y s(x,y,t)g(x,y)

̆≠ ꜚⱬ ₱ (hemo-
dynamic response function, HRF) h(t) ) r(t)Ạ ̆

⌠ ҩᵣ ҩ pRF Ҋ BOLDḤ
[p(t)]̔

p(t) = r(t) * h(t)
̆ ╠ ̆ ױ ҩᵣ ҩ

pRF Ҋ BOLDḤ [p(t)] ҩᵣ

BOLDḤ [y(t)]ӊ RSS̔
RSS = Σt(y(t) – p(t)β)2

Ҍ ╠ ₃ҩ ̆ ₮ RSS
ҩ pRF Ȃ pRF ҩᵣ

pRF Ȃ

2　pRF技术的应用

╠ ̆ ԍ fMRI pRF ₃

̆ᵖ └

⌠ԅ Ȃ ₃

pRF ԅ № ̆ ᵣ

҉ Ҋ₃ҩץҹ№ץ ̔ ԍ pRFᵝ Ḥ
[1, 9, 14, 21, 22]ȁ ԍ pRF Ḥ [8, 10, 13, 20]ȁ

ԍ pRFᵝ Ḥ ץ[29 ,28 ,23 ,6]

pRF ( ̔ pRF [25]ȁ
[24] [18, 19, 26])Ȃ

2.1　基于pRF位置信息的应用

ѿҩ ̆ ԍ fMRI pRF ᾛץ

ᶏ ҩᵣ pRF ᵝ Ḥ ̆ ԍ⅞№

ҩ ̆ └ (visual field 
map) [1, 9, 14, 21, 22]Ȃ Ӟ ԍ fMRI pRF ∆

Ȃ pRF ₮ ӊ╠̆ѿ ᶏ

(retinotopic mapping experi-
ment) └ [30–33]Ȃ pRF ₮

̆ҹ └ ᶫԅѿҩ

Ȃ ̆ᶏ ᴰ Sereno
Engle ᶏ

⅞№ ҩ [32, 33]Ȃ

ԍҬ ₭ Ӟ ⅞№ [1]Ȃ

2.2　基于pRF大小信息的应用

ԋҩ ̆ ԍ fMRI pRF ᾛץ

ᶏ ҩᵣ pRF Ḥ ̆

pRF ҍῒ ⱳ ӊ ῏ ѿ׆̆

ҩῃ └ [8, 10, 13, 17, 20, 27]Ȃ ̆

Schwarzkopf ֲ [8] Ҭ̆ױזᶏ ԅ ԍ

fMRI pRF ֲ ֲ

ֲ Ȃΐᵣ ̆

ױז ԅ ֲ ֲ

ῤ ҩᵣ pRF Ȃ ױז̆

ֲ pRF ֲ

pRF Ȃ ғ̆pRF ҍҩᵣ

Ҥ Ӟ ῏̔ Ҥ ̆

pRF ̕ ӊ̆pRF Ȃ ԍ ֓ ױז̆

ֲ ⱳ ҍ

ῐ (hyperexcitability) №

(attentional deployment) ῏Ȃ ҩ ׆ pRF
ҹ̆ └ ᶫԅ Ȃ

2.3　基于pRF
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ᵣ ꜚȂ ᶏ pRF ̆

֓ ꜛԍ ױ

└Ȃ

2.4　pRF技术的泛化应用(



生理学报 Acta Physiologica Sinica, February 25, 2019, 71(1): 156–162 160

Ҋ₃ץ ᴨ̔ל ᾢ̆ ԍ fMRI pRF
ѿ ᷅῀ Ȃ ᶏ ᷅῀

fMRI ̆ ᵀ ̆

Ḃԅ ֲ └ ȁ

̆ Ҍ ֲ ᴴ̕

ῒ ̆ ᶏ pRF ̆ ץ

ῤ ҩᵣ pRFḤ ̆ pRF ᵝ

Ȃ ֓Ḥ ԍ ױ └ΐ

ȁ ᵬ Ȃ ױ ᵌԍꜚ

Ҭ Ḥ ᴇṿ̕ ̆pRF
Ӟ ⌠ԅ ῏ Ȃ

Dumoulin Wandell Ҭ̆ױז ԅᶏ

pRF ᶏ ᴰ ( )
ȁpRFӊ ῏ Ȃױז ̆ ң

ṿ ̆

҉ל ᵌȁѿ [1]Ȃ

̆ ԍ fMRI pRF ⌠ԅ

̆ ⌠ԅ ῏ ̆ᵖ

҉Ӟ ῒ Ȃ ҉ ̆

Һ ԍ pRF ᵀ Ȃ 1
ľpRF Ŀ №̆ ׃ױ ԅ pRF

ᵀ ȂῒҬ p̆RF ᵀ ѿ ̆

ԍ ѿҩᵣ ̆ ᾢẊױ ѿҩ pRF
[g(x,y)]̆ ҩ ѿ ᶏ ԋ ₱ ȂᵖԊ

҉̆ ᾝ ῖ ԋ

(ᶛ ̔ ҌֽҬ ѿҩῐ

̆ ῐ ѿҩ └ )[9]Ȃ ̆Ҍ

ῤᵣ pRFӞ ̆ ≢

pRF ҹ Ȃ ̆ץ ԋ ₱

pRF Ẋ ԍ ̆ ῒҌ ӊ Ȃ ѿ

Ҍ ӊ ╠Ӟ ⌠ԅ ῏ ̆

ᶏ ῒ pRF ( ̔ pRF
ȁ pRF ȁ pRF ) ᵀ ᵣ

pRF [9, 35, 36]̕

(model-free) (Ӟ Ҍ ᾢẊ ᵣ pRF
) ᵀ ᵣ pRF [37]Ȃ ԋ ₱

ᵬҹ pRF ῒ ̆ᵖ ╠ №ᶏ
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4　总结和展望

̆ ԍ fMRI pRF
҉ ѿ֓ └̆ᵖ ҹ ױ └

ᶫԅѿҩ Ȃᶏ ̆ ױ ץ

Ḃ ῤ ҩᵣ pRFḤ ̆

׆ ױ ῤ ̆ ᶫ

Ȃ Ҭ̆ ױ ᶏ pRF
└̆ ≢ Ҋץ ҩ

Ȃ

ᾢ̆ ԍ pRFᵝ Ḥ ̆ ԅ

└ ̆

҉ ץ ԍ ΐ

( ̔ Ҋ ̆ᾢ
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┬ Ȃ ̆ ᶏ

(7T) ῍ ≠̆ת ῒ №
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Ҍ ֒ (ⱳ ץ

6 ᾝ ) Ȃ

ῒ ̆ ԍ pRF Ḥ ̆ ױ

Ҍֽ ץ ҍ ῏ ҍ pRF
׆̆῏ ⱴ ױ ֓ Ȃ

ғ̆ ױ ץ ҩ ҍ pRF
׆̆῏ ꜛԍ ױ ῀

└Ȃ ̆ Flom ֲ 1963 ԍז

ױ ῖ ̆ ₮ (visual crowding 
effect̆ ѿҩ ᵣ ῒ ᵣ ̆

ҩ ᵣ ≢ᴪ ) ᾝ

῏
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┬ ᶷ┬ ᵣ ׆̆ №≢ ң

┬ ꜚȂ

̆ pRF ̆ Ҍֽױ

ץ pRF ⌠ ῒ Ḥ (ᶛ ̔

̆ ) Ҭ̆ ץ

pRF ӊ ῏ ץ̆

└Ȃ ̆ ᶏץ pRF ῒ ┬

(ᶛ ̔ ᵣ ȁ ȁ ┬ )
Ȃ
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