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頂葉與顳葉處理不同的視覺訊息 

2012/10/2 2 

Where is the object? 

What is the object? 

The P and M pathways feed into 2 processing pathways 
in extrastriate cortex (Ungerleider and Mishkin, 1982) 



大腦初級視覺皮質的神經細胞（V1 cells）只
對特定的線段方向有反應 
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V2 cells 對錯覺邊緣（illusory contours）有反應 
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A “Circle” selective cell A “pink” color selective cell 

2012/10/2 5 

V4 cells 對形狀及顏色有特定反應 



V4 cells 適合偵測前景與背景
（figure-ground recognition） 
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A “face” selective cell 
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下顳葉細胞（IT cells）對臉及複雜圖案才有反應 
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不同選擇性的下顳葉細胞（IT cells）有特定的排列方式 
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The Jennifer Aniston neuron 
http://www.youtube.com/watch?v=Y7BZlDfVR6k 

Most of us have a Jennifer Aniston neuron in our brains--this is no 
joke. John Medina, author of "Brain Rules," shows us how 

researchers made the discovery. Get more at 
http://www.brainrules.net/ 
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「臉盲」（BBC brain story） 

「物盲」（BBC brain story） 



臉辨識區 房子辨識區 

臉辨識區與房子辨識區在腦的位置不同 
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Nathans, 1999 

為何要有色彩視覺？ 
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In its most severe forms, color 
blindness is caused by the absence of 
one of the cone visual pigments. 
Shown here, the spectral sensitivities 
of the cone pigments in color normal 
trichromats are compared with those 
of a color blind person. Also compare 
the spectrum as it appears to a color 
normal person with the illustration of 
how it might look to a red-green color 
blind person. 
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紅綠色盲人所看到的世界
與一般人有何不同？ 
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缺少紅色感光細胞 

（紅綠色盲） 
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http://www.vischeck.com/


缺少綠色感光細胞 

（紅綠色盲） 
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http://www.vischeck.com/


缺少藍色感光細胞 

（黃藍色盲） 
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http://www.vischeck.com/


The difficulties with certain 
colors can be illustrated on a 
color wheel. For a severely red- 
green color blind person there 
are only two hues, the ones a 
color normal person sees as 
yellow and blue. Intermediate 
colors, the ones seen as blueish- 
green and magenta,  appear gray. 
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如何讓你的PPT檔也能讓
紅綠色盲人看清楚？ 



Clear graphics are very important and often the source of the most difficulty; 
here are two examples showing the difference between good and bad use of 
color.  The Trick is to keep brightness differences large and to avoid color 
combinations that do not contrast well. 
 

2012/10/2 27 



A comparison of the two color wheels shows which color combinations would be 
difficult to see.  Graphics cause the most problems, but the colors can be eco- 
nomically illustrated as text examples, below.  The right-hand column illustrates 
how the left hand column might look to a color blind person. 
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Some examples of color combinations that are easily seen by a color blind person 
are shown below.  These are illustrated as text examples but these principles are 
most important to keep in mind when preparing drawings, graphs, and figures. 
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三種錐色素是如何演化而來的？ 

其他動物也是利用三種錐色素來看顏色嗎？ 

科學人2006 
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錐細胞的演化故事 
脊椎動物的色覺仰賴視網膜裡的
錐細胞。我們現在知道，鳥類、
蜥蜴、龜以及許多魚類都有四種
錐細胞，但大多數的哺乳動物則
只有兩種。 

哺乳動物祖先的四種錐細胞一應
俱全，但演化過程中的某個階段，
牠們大都成了夜行性動物，因此
色覺不再是生存所必須，於是就
喪失了兩種錐細胞。 

某些舊世界靈長類的祖先，包括
人類的祖先，從剩下的兩種錐細
胞，透過突變而得到了第三種錐
細胞。 

不過，大多數的哺乳動物依然只
有兩種錐細胞。因此，就算將人
類及其近親算在內，哺乳動物的
色覺就是比鳥類差得多。 

鳥類的優勢 

科學人2006 
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顏色與深度 
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顏色與形狀 
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視知覺的形成 



Gestalt laws of organization 

Proximity 
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Gestalt laws of organization 

Similarity 
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Gestalt laws of organization 

Similarity override Proximity 
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Gestalt laws of organization 

Common fate 

Move together, 
group together 

Walk 
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Gestalt laws of organization 

Good continuation 

Tend to preserve smooth continuity rather than yielding 
abrupt changes 
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Gestalt laws of organization 

Relative size, surroundedness, orientation, and symmetry 

Ambiguous  
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Young lady & old lady 

一張照片兩種穩定知覺 
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視知覺由大腦預設的前提決定 
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The same shape may be seen as an H in one context 
and an A in another (Selfridge, 1959) 

視知覺由情境決定 
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大小的恆常性 
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顏色的恆常性 
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顏色的恆常性 
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顏色的恆常性 
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顏色由情境決定 
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顏色由情境決定 
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顏色由情境決定 
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顏色由情境決定 
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亮度由情境決定 



Texture segregation 

Preattentive Attention based 

圖形分辨可依有無注意力參與分為兩種 
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Change blindness I (Airplane) 
 
Change blindness II (Market) 
 
Change blindness III (Corner) 

注視（looking）與看到（seeing）不同 

「改變視盲」 
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「改變視盲」（BBC brain story） 
你是否注意到換人？ 
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「不注意視盲」（BBC human senses） 
你是否看到黑猩猩？ 
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「不注意視盲」 
colour changing card trick  

http://www.youtube.com/watch?v=voAntzB7EwE 
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The Titchener circles illusion 

Grip aperture is less influenced by illusion 

Two separate systems 
Visuomotor control vs. conscious visual awareness 
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視覺與藝術 
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好書分享 
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色盲島  The island of the colorblind 
作者：奧立佛‧薩克斯 
原文作者：Oliver Sacks 
譯者：黃秀如 
出版社：時報出版 
出版日期：1999年04月26日 
 
在南太平洋中有一個島嶼，那裏的原住島民
多半為先天性色盲，在他們單調的視覺下，
還發展出另一套看待世界、辨別事物的方法 
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腦內藝術館:探索大腦的審美功能 Inner vision : an exploration of art and the brain  
作者：塞莫‧薩基 
原文作者：Semir Zeki 
譯者：潘恩典 
出版社：商周出版 
出版日期：2001年07月12日 
 
視覺對於人類來說，究竟有什麼意義呢？作者在本書中提出一個解釋：視覺的
演化是基於人類對於物體本質的探索。但是這對人類的藝術又造成了什麼樣的
影響？藝術的存在也是人類對於本質探索的產物，在藝術創造的過程中，人類
得以保留事物原有的本質，供以後的人一眼就可以辨認出藝術家所要表達的主
題及特色。 
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