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Available Configurations: 

Outputs: 

900 lumens to 1100 lumens 

Beam Angles: 

Spot (10o) 

Flood (25o) 

Wide Flood (40o) 

Very Wide Flood (60o) 

Housing Colors: 

White 

Silver 

Black 

Base Types: 

E26 Edison Screw 

GU24 Pin 

Adapted from http://www.ketra.com/ 
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Figure 8. KETRA S38 Tunable LED Lamp

 

 Avid Labs created the control device so a specific correlated color 

temperature can be selected and changed while keeping lumens (LUX/FC) the 

same. Adapted from http://www.ketra.com/ 
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APPENDIX L 

KETRA Design Studio Information 

 
 Ketra’s Design Studio software empowers users to find, configure, and 

program lamps, luminaires, and controls within the network. Included in your 

purchase of any Ketra hardware, our software was designed with ease-of-use in 

mind, and offers a suite of functionality that follows an intuitive workflow. 

Complementary to Design Studio, the Ketra Tech Tool is a technician oriented 

programming software tool that enables power-user functions such as updating 

firmware on lighting and controls products. 

• Sets color and intensity information on all products 

• Authors preset scenes and shows 

• Content management for your customized library of light settings 

• Remote backup and multi-user collaboration via Ketra’s cloud servers 

• Local file storage and archiving for project data 

• Configuration of I/O ports in controls automation products 

Adapted from http://www.ketra.com/design-studio/ 
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Figure 9. The CL-500A Illuminance Spectrophotometer 
 

 
 
The CL-500A Illuminance Spectrophotometer by Konica Minolta’s is a 
portable solution for measuring light-source color and illuminance in a 
compact, lightweight illuminance spectrophotometer. It can be used to 
evaluate light sources such as light emitting diode (LED) and 
electroluminescence (EL) illumination lamps. The sensor measures CRI 
(Color Rendering Index), illuminance, chromaticity, and correlated color 
temperature (CCT/K) of any light source. The built-in display means that it is 
suitable for use in the lab or out in the field. 
 
Main applications include: 
• Spectral evaluation of light sources including next-generation lamps 

such as LEDs, OLEDs, and EL illumination. 
• Checking the illuminance, chromaticity, dominant wavelength, and 

correlated color temperature of various kinds of light sources 
including organic EL lighting (OLED), LEDs, etc.  

• LED billboard development, quality control, and maintenance. 
• Evaluating the light distribution characteristics of LED illumination 

modules.  
• Evaluating the illuminance distribution of lighting fixtures.  
• Building and interior lighting research. 
• Spatial lighting production and adjustment. 
• Color-viewing cabinet maintenance.  
• Projector light source research and color inspection. 
• Checking environments for psychological research experiments. 
 
Adapted from http://sensing.konicaminolta.us/products/cl-500-illuminance-

 
 
 

 

 

 

APPENDIX M 

Measuring Instrument  
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The CL-500A Illuminance Spectrophotometer is a hand-held instrument 

capable of measuring CRI and illuminance right on the unit. It’s completely stand-

alone and turn-key. The CL-500A can be used where it’s important to measure 

CRI, correlated color temperature and illuminance all at the same time. It is 

compact and easy to use and has a built-in lithium battery which can be charged 

via a USB port. In addition to spectral power distribution, the instrument is 

capable of measuring illuminance in foot candles or lux and chromaticity, 

excitation levels, dominant wavelength, correlated color temperature and CRI. 

The instrument is simple to use. There are only a few controls to deal with – the 

on / off switch, the measure button, the up / down controls for the screen, the 

back key, the menu key, and the return key. To take a measurement, point the 

cosign-corrected receptor head of the device at the light source, hit the measure 

button, and there will be an instant return of the reading. Another component of 

this spectrophotometer is its zero-calibration cap that fits over the receptor head. 

It serves two purposes: one is to protect the receptor head; and two is to provide 

a means to zero out the unit. Periodically it will ask you to do a zero calibration to 

ensure the accuracy of the instrument. After performing a measurement, other 

metrics can be accessed other than the one showing on the screen by going into 

the menu, scrolling down to Measure Options, hit return, go down again to Color 

Space, hit the return button again, where all the different combinations of data 

are displayed on the screen.  

http://sensing.konicaminolta.asia/products/cl-500-illuminance-spectrophotometer/
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Among the displayable data are: 

• Lux or foot candles and x and y 

• Lux color temperature for delta UV 

• Lux dominant wavelength and excitation 

• CRI, which will show individual indices from R1 through R15, 

including CRI, which is a combination or an average of R1 through 

R8 

• Spectral data 

• Customized readings 
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APPENDIX N 

Visual Acuity Test 

Figure 10. Eye Acuity Chart and Instructions 
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How to use the eye chart for eye chart used at 10 feet: 

1. Print in color the eye chart on regular 8 1/2 x 11-inch paper 

2. Tack or tape the chart to a windowless wall in a well-lit room at eye level 

3. Measure ten feet from the wall 

4. Cover one eye with the eye occluder keeping glasses on if wearing 

glasses for distance vision 

5. Read the letters aloud while a tester keeps track of which letters are 

correct 

6. Continue to the bottom row or until letters can no longer be read 

7. Write down the number of the smallest line with the majority of letters read 

correctly. (Ex. 5 out of 8 letters on line 8 read correctly would be 20/20.) 

8. Cover the other eye with the eye occluder and repeat steps 5-7 

What do the results mean? 

That depends on the age of the person being tested. A 3 to 4-year-old 

should be able to read the 20/40 line and a 5-year-old the 20/30 line. Older 

children and adults should be able to read the majority of letters on the 20/20 

line. Free download adapted from http://visionsource.com  

 

 

 

 

http://visionsource.com/
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APPENDIX O 

Eye Occluder 

Figure 11. Eye Occluder 
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APPENDIX P 

Color Blindness Test 

Look at the pictures below, and report the numbers that you see. 
 

 
 

Number: 1  

 

Number: 2  

 

 

Figure 12. Ishihara Plates Test Example. Adapted from http://visionsource.com/ 
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Number: 3  

 

Number: 4  

 

Number: 5  

 

 



169 
 

Number: 9  

 

Number: 10  

 

Number: 11  
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Number: 12  

 

Number: 13  

 

 

 

 

 

 

 

 

 



171 
 

APPENDIX Q 

MNRead Acuity Chart Reading Task Bank of Sentences 

Figure 13. MNRead Acuity Chart Reading Task List of Sentences 
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APPENDIX R 

MNRead Reading Task Cards 1-4 

CARD 1    
Sequence of K (CCT) 
2700   
3500   
4100   
5000   

 
 
 

The leaves on my maple tree fall off late in the autumn. 
 
 
 
 

The three elephants in the circus walked around very slowly. 
 
 
 
 

We could not guess what was inside the big box on the table. 
 
 
 
 
 

The two friends did not know what time the play would start. 
 
 
 
 
 
 
 

The night sky sparkled with shining stars until morning. 

ID#  
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     CARD 2 
Sequence of K (CCT) 
2700      
3500    [ 
4100   
5000   

 

 

Everyone wanted to go outside when the rain finally stopped. 
 

 

 

They were not able to finish playing the game before dinner. 

 

 

 

Everyone went outside after I started the painting task. 

 

 

 
The phone rang six times before we all rushed to pick it up. 

 

 

 

 

The delicious new ice cream is not easily obtained here. 

ID#  
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    CARD 3 
Sequence of K (CCT) 
2700   
3500   
4100   
5000   

 

 

She was waiting for over an hour before the doctor returned. 
 

 

 

I did not read all of the book because it was making me sad. 

 

 

 

I am making a cake today for my family and friends to enjoy. 

 

 

 
My little puppy has a small white patch below her right eye. 

 

 

 

 

The sounds of the waves and the gulls are very peaceful. 

ID#  
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ID#  

     CARD 4  
Sequence of K (CCT)    
2700   
3500   
4100   
5000   

  

 

Nobody thought we would ever find any treasure in the chest. 
 

 

 

The cat climbed up onto the giant chair and had a short nap. 

 

 

 

The bakery in that town has pastries that are wonderful. 

 

 

 
You must type precisely one space between all the words. 

 

 

 

 

Every Tuesday the jazz band took requests to play songs. 



176 
 

APPENDIX S 

Numerical Verification Reading Task (NVT) Example 

Figure 14. NVT Example  

Number Number Match Not match Correct Not Correct 

83243 83243 X    

76475 76475 X    

05023 05123  X   

89236 89236 X    

17958 17958 X    

77426 77486  X   

00199 00199 X    

28431 28931  X   

41047 41547  X   

41073 41073 X    

97614 97614 X    

95168 95168 X    

72276 72376  X   

49882 49882 X    

14197 14197 X    

08457 08457 X    

06783 06783 X    

45858 45856  X   

94660 92660 X    

85160 85160 X    
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APPENDIX T 

Ketra Design Studio Control 

Figure 15. Ketra Computer Program Control Settings 
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APPENDIX U 

Volunteer Flyer 

Figure 16. Independent Living Facility Volunteer Flyer 
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APPENDIX V 

Stopwatch 

Figure 17. Testing Stop Watch 
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