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1. Basic principles

• Illuminances measured at a large distance to the light source are directly 
calculated (approximation) to luminous intensities

• Luminous flux can be calculated from the luminous intensity distribution or by 
calculating the integral of the measured illuminances

Far-Field measurement

• Luminance images are captured around the light source by using a luminance 
measuring camera

• The luminance images are transformed to ray sets that can easily be 
calculated to the luminous intensity distribution (LID)

• Luminous flux can be determined on the basis of the measured luminance 
images or by calculating the integral of the measured illuminances in case of 
an available photometer head mounted next to the camera

Near-Field measurement
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2. Principle of far-field goniophometer systems

• Measurement of luminous intensity values using a single illuminance meter at 
a far field distance to the light source
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2.1 Photometric distance law

• Calculation of luminous intensities from illuminances

[lx]   )( 21∫ Ω= pdLE γ

For small solid angles following approximation can be done
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Small solid angles ���� Point source ���� Large distance

Photometric distance law
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2.2 Rotating luminaire goniophotometer
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2.3 Rotating mirror goniophotometer
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2.4 Far field goniophometer – advantages / disadvant ages

Advantages
+  A simple and direct measuring method

Disadvantages - Rotating luminaire goniophotometer
- Moved luminaire / lamp ( ���� Instable lamp operation)

Disadvantages - Rotating mirror goniophotometer
- Large (���� Large laboratory with complex air-conditioning syst em)
- Expensive
- Sensitive mirror
- Moved luminaire / lamp (up and down -> temperature  zones)
- Weak sensitivity for low luminous flux light sourc es (e.g. single LED)
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3. Principal of the RiGO801 near-field goniophometers

Idea of Prof. Riemann � Riemann Goniophotometer, Patent 1991
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3.1 CCD luminance measuring camera

• A Luminance measuring camera (CCD) is moved around the measuring object

• The pixels of the CCD sensor can be regarded as small single sensors (512x512 px)
• The area of each pixel represents a very small solid angle that measured a portion 

of luminous flux

� Far field conditions at a close distance
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3.2 Calculation of ray - directions

 

• The luminous flux portion measured by a pixel is represented as a vector
• With the exact knowledge of the optical imaging system (lens) the vector direction 

for each pixel can be calculated precisely
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3.3 Calculation of ray – amplitudes

),,,( ϕϑ,Φ zyx

[cd/m²]   )','( yxL

The camera measures luminance values of each pixel

Weighting with the corresponding solid angles

[sr]   )','( yx∆Ω

���� Luminous flux portions [lm]   )','( yx∆Φ

Calculation of direction and amplitude for each pixel
� Ray bundle for each image

Ray bundles of all images
���� Complete ray set

Complete description of light output characteristic 
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3.4 Far-field luminous intensity distribution from ray sets

)],( ϕϑI

)],( ϕϑI

• All rays are accumulated in direction cells (standard algorithm)
���� Luminance intensity distribution
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3.5 Luminous flux measurement using the photometer

• RiGO801 goniophotometers use an additional illuminance meter
• Robust method to measure the luminous flux by integration of illuminance

values on a closed surface around the object

• Also Photometer based LID measurements of small objects

• Simple calibration procedure by measuring a luminous flux standard lamp

[lm]   EdA∫=Φ
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3.6 Advantages of RiGO 801

• Relative small and lightweight construction
� No extra large laboratories required

• Measuring object is not moved
� Stable conditions of light output

• Hanging and upstanding support
� Easy measurement of direct indirect luminaires

• Fast measurements
� e.g. 25 minutes for 2.5°x 2.5°)

• High resolution
� Up to 0.1°x 0.1°possible

• Easy alignment of the light source by using the camera
• Position independent measurement by principle

� No need to consider the light centroid
• Luminance measuring camera

Luminance images can be used for different tasks

� Cost-efficient regarding to 
conventional goniophotometers
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3.7 RiGO801 and the standards

• DIN 5032-1, Part 1: Photometrical methods
� The type of movement (movement on a virtual spherical surface) is 
mentioned

• DIN EN 13032-1 (Partial replacement of DIN 5032-1)
� Measurement of luminous intensity by integrating luminances mentioned

• Work in the technical committee FNL-3 (DIN), Dr. Schmidt
� Luminance measurement and near field goniophotometer

• Work in CIE committee (TC2-62), Dr. Krueger
� Technical recommendation which includes the near-field goniophotometers

� RiGO801 technique established at several large luminaire and lamp 
manufacturers
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