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Lesson 2 

Outline 
• Introduction 

 

• Task Visibility 
 Others from Cognitive Neuroscience, Optometry, etc. 

 

• Visual Performance 
 Weston experiment 

 CIE model 

 

• Discussion 
 Supplementary reading and learning 

 Free activity no. 2 
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Bibliography & Links 
• Basic: 

 NORTH, R.V.: Work and the Eye, 2nd ed., Oxford: 

Butterworth-Heinemann, 2001. 

 

 CIE – International Commission on Illumination. Divisions no. 

2, 3 and 5. 

 

 ANSHEL, J.: Visual Ergonomics Handbook.  Boca Raton: 

CRC Press, 2005. 

 

 Papers from Optometry and Vision Science, Ergonomics, etc.  
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• Ability for doing the most of visual tasks depends on 

many variables, both visual and not 

 

• Main factors related to visual performance in work: 

 Visual capability of each user (Lesson 1) 

 Task visibility (Lesson 2) 

 Psycho-sociologic factors (out our scope) 

• Motivation, general health, comprehension, stress, etc. 

 

• What and how is measured visual performance? 

 Lesson 2 

Introduction 

coordination 

adaptation 
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• The relationship of external factors doing easy the 

performance of the visual task 

 If visibility V ↑  visual performance (VP) ↑ 

 

• Factor list: 

 Size 5s 

 Viewing distance: d 

 Illuminance level: E (lx) or L (cd/m2) 
• Glare index: G 

 Lighting contrast: C 

 Color: L*a*b*C*h* 

 Time available for looking at the task: t 

 Movement: v 

 Environmental conditions: temperature, humidity, etc. 

Task Visibility 

Is V = f(5s, d, E, C, t, v, …) 

a well-defined equation or model?  NO 
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• Easy example using visual function at threshold level: 

 Reduce task visibility till a threshold value and link after the 

reduced quantity with a visibility measure 

 Effect of veiling luminance on contrast 

 

 

 

 

 

 

 
 

 Numerical simulation. 

 Current technology applications? Mobile displays? 
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• What and how is measured? 
 

• It depends on task and visual functions involved 

 Performance speed 

 Accuracy of task  no. errors (efficiency) 

 

• Visual Performance VP  {speed, accuracy} 
 

• How task visibility factors influence on visual 
performance? 
 Strategy: fix all variables except one 

• Illuminance level is the easiest option 

• And then combine one by one 

 

 

 

Visual Performance 
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• Weston experiment (1945, UK) 
 

• Aim: evaluate the lighting effects in a visual search 

task at automatic rate 

 Instruction: 
• Mark at minimum possible time Landolt rings with specific 

orientation 

 

 

 
 

 

• Task was done varying illuminance level (E), contrast (C) and size 

(5s) of optotypes 

 

 

Visual Performance 
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• Results from Weston experiment: 

 VP vs. L (cd/m2) 
• C free 

• 5s fixed 

 

 

 

 

 

Visual Performance 
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• Results from Weston experiment: VA vs. VP 

 

 

 

 

Visual Performance 

VA / VP vs. L (C free, 5s fixed) VA / VP vs. L (5s free, C fixed) 
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• Analysis and conclusion from Weston experiment: 

 If E ↑  VP ↑ , but if  G  VP ↓ 

 VP maximum and different for some configurations (5s, C) 

• If 5s ↓ and C ↓  VP maximum if si E ↑ 

 It is more efficient to have VP ↑ to increase 5s ↑ y C ↑ than E ↑ 

 

• Conclusions: 

 Greater difficult visual task, greater profitable illuminance level 

• Checklist of visual job analysis 

• International standard for recommended illuminance levels for all 

visual tasks 

 

 

Visual Performance 
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• Checklist of visual job analysis: 

 

 

 

Visual Performance 
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• Recommended illuminance levels (general format): 

 

 

 

Visual Performance 
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• CIE modelling (CIE 145:2002) of Weston data: 

 VP = Accuracy * Speed 

 High contrast (C > 0.35) and visual sizes a  1.5 min 

 

 

 

 

 

 Low contrast (C < 0.35) and visual sizes a  1.5 min 

Visual Performance 
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Supplementary reading and learning 
• CIE 145:2002: “The correlation of models for vision and visual 

performance” .  

 

 Read this table 

 

 Evaluate its usability 

 

 Why it is interesting? 

 

 Applicability level?? 
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Free activity nº 2 
• Relative Weight: 0 % 

• Delivery process by Virt. Campus discussion: optional 

• Individual Task: 

 How visual performance could be measured in some 

occupations or sport activities? 

• Example: test exam, basketball, F1, etc 

 Propose one, but different from the rest of examples provided 

for other students. Justify it. 


