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survey

rearrangement
of illumination

analysis

analyzing of stability of an
outdoor ergonomic layout

generalized
survey

Phase 1

 Phase 2

 Phase 3

initial lighting situation
in a railroad yard

Ergonomic Evaluation
* three-stage objective
  measurment
* subjective judgement
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Glare
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Visual
Discomfort

Human
Performance

Stability of
Illumination

Leighting Task

* illuminance level
* illuminace uniformity 
* contrast
* color difference
* retinal illuminance

* visual size
* movement of object
* brake insertion
* reading and writing the wagon
   paper

* dark adaptation
* glare
* individual differences

* maintenance level
* working enwironment
* economic enwironment

* motivation
* visual fatigue
* circadian system
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 Initial- 
situation 

Rearranged- 
situation 

Persons with glasses 
The feeling of "unsafe"  
because of the lack of 
lighting 

1 low 
2 medium 
3 high 

53,5 

70,8 
15,5 8,9 

54,9 37 

1,71 

1,4 
9,8 23,1 

60 16 

Years 

Years 
% 

32,8 

2,42 2,16 1,03 

Carrying out the work 
1 good 
2 medium 
3 bad 

1,21 2,78 2,54 1,27 

Seeing the important thing 
1 good 
2 medium 
3 bad 

1,36 2,75 2,54 1,34 

Danger of accident in  
the night work 

1 low 
2 medium 
3 high 

2,43 2,92 2,89 2,48 

Recognizing of flat  
waggons 

1 good 
2 medium 
3 bad 

1,50 2,75 2,19 1,0 

Impairing of the visual  
capability 

1 not at all 
2 little 
3 strong 

1,67 2,04 1,47 1,23 

under 50 under 50 over 50 over 50 
all areas 

Medium values about 
Characteristic 

Average of age 
Belonging to company 

Unit 
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Project procedurephase 1           phase 2         phase 3

low

high

maintenance level

low

high

throughput of the system

low

high

stability of the lighting
system

Level of state
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Working environment: 
low illuminance level 
low uniformity 
low contrast 
strong glare 
Demotion of working 
environment: 
low maintenance level 
aging of bulbs  

Support for w orking  
environment: 
high maintenance level 
substitution of aged bulbs 
Working environment: 
high illuminance level 
high uniformity 
high contrast 
low glare 

System  
Characteristic: 
limited dynamic  

system with 
little support 

reasons for instability 

reasons for stability 
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