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ABSTRACT 

Near field goniophotometry is a recent 
promising measurement technique to 
determine the photometric characteristics 
of light sources. At the Light & Lighting 
Laboratory the recently installed 
goniophotometers will be used to 
determine luminous intensity distributions 
of a wide variety light sources of various 
dimensions. In this work results obtained 
with the near field goniophotometer are 
compared with photometric data obtained 
with a far field goniophotometer. 

The near field goniophotometers allow 
to obtain information about both the 
luminous flux and the luminous intensity of 
light sources. In this paper these 
parameters were investigated for a 
calibrated incandescent source and for a 
remote phosphor LED source. 

The luminous flux and luminous 
intensities as obtained from both lamps 
are comparable for both near and far field 
goniophotometers. Small deviations 
appear during far field goniophotometry 
due to the lamp motion in this equipment. 

Keywords: near field goniophotometer, 
luminous flux, luminous intensity. 

1. INTRODUCTION 

Near field goniophotometry is a recent 
promising measurement technique to 
determine the photometric characteristics 
of light sources. This technique makes use 
of a photometer and an camera with a 2-
dimensional CCD array, which are both 
mounted on the frame of the 
goniophotometer so that both devices can 
rotate on a virtual sphere around the light 
source. The camera is used to measure 
the relative luminance distribution of the 
light source from all light emitting 
directions, while normalization of the data 
is obtained from the additional luminous 
flux determination with the photometer. 
The application of imaging luminance 
cameras allows for a compact set-up of a 
near field goniophotometer and 
consequently smaller room dimensions 

compared to the conventional far field 
goniophotometers. 

Since a far field goniophotometer 
experiment yields the luminous intensity 
data obtained in all light emitting directions, 
these data can be used to construct the 
luminous intensity distribution (LID) of the 
source. In addition, integration of the 
luminous intensity data yields the luminous 
flux of the light source. In this paper 
luminous intensity and luminous flux data 
obtained from near field goniophotometer 
measurements at the Light & Lighting 
Laboratory (Ghent, Belgium) are compared 
to data obtained from the CIE type II far 
field goniophotometer at the laboratory. 

2. EXPERIMENTAL  

2.1 Near field goniophotometers 

The new near field goniophotometer at the 
Light & Lighting Laboratory has been 
installed in a room acclimatized at 25 °C. 
The camera moves around the 
geometrical centre located at the 
intersection of the two rotation axes of the 
goniophotometer at a distance of 1,50 m. 
Various optical lenses can be mounted on 
the camera resulting in a maximum 
diameter of the luminous area of 2,00 m. 
The missing solid angle fraction due to the 
lamp holder for this goniophotometer is 
only 0,3 %. The CCD camera is equipped 
with several neutral density filters to 
increase its dynamic range. Several 
objectives can be mounted on the camera 
so that luminaires of a wide range of 
dimensions can be characterized. The 
photometer is a 18 bit illuminance meter 

with 8 measuring ranges, V( )-calibration 
(f1’ < 1,5 %) and cosine adaptation. As 
reference a luminous flux standard 
incandescent lamp traceable to PTB 
standards was used. 

The far field goniophotometer at the 
Light & Lighting Laboratory is a CIE type II 
goniophotometer with a moving source 
mounted in a rotating frame and a 
luminance probe as a detector positioned 
at a distance of 9 m from the light source. 
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The frame limits the maximal dimensions 
of the sources to 55 cm. Here a spectral 
irradiance standard incandescent lamp 
traceable to NPL standards was used. 

2.2 Light sources  

In order to compare near and far field 
goniophotometer experiments, stable light 
sources are required, especially since the 
far field goniophotometer has a stationary 
detector while the light source is rotating 
around two different axes. Two kind of light 
sources are selected: 

 A calibrated incandescent lamp, with 
traceability to PTB, operated in DC 
mode at 75 W. 

 A remote phosphor high power LED 
module, operated in AC mode at 47 
W. 

Since both sources have small 
dimensions less than 15 cm, the point 
source approximation is also valid during 
measurement with the near field 
goniophotometer. This permits to make a 
additional comparison with results 
obtained solely with the photometer of the 
near field goniophotometer. 

3. RESULTS 

3.1 Luminous flux measurements 

3.1.1 Calibrated incandescent lamp 

The luminous flux of the calibrated 
incandescent lamp has been determined 
by an accredited third party laboratory as 
1334 lm with an uncertainty of ±1,2 % (k = 
2). For luminous flux measurements a 
complete spherical surface was scanned 
with steps of 1° for both polar and azimuth 

angles. The luminous flux  can be 
calculated from the photometer 
measurements as 

.

sphere

E dA  

From the measurements with the near 
field goniophotometer values of 1338,2 lm 
and 1335,1 lm were obtained. These 
values were obtained with the photometer 
and differ only by 0,31 % and 0,08 % from 
the value from the calibration sheet. 

Since the far field goniometer allows 
only measurements in 4 C-planes, the 
luminous flux of light sources can only be 
calculated from the radiation pattern in 
case of light sources having rotational 

symmetry along the first axis of the 
luminaire. Although the incandescent 
lamps are frosted, it will be illustrated in 
section 3.2 that their radiation pattern is 
not symmetrical. 

3.1.2 Control chart 

In the period from May to July 2010 a 
luminous flux control measurement is 
performed twice a month in order to track 
the behaviour of the near field 
goniophotometer equipment. For this 
experiment three incandescent lamps are 
tested and the differences from the 
luminous flux values as stated in the 
calibration certificate are reported. The 
variations in luminous flux are as small as 
0,3 % or less, as can be seen in Figure 1. 
These differences are less than the 
uncertainty of the calibrated lamps, which 
means that the goniophotometer 
equipment has been stable during the 
testing period. 
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Figure 1. Luminous flux measurement 
control chart. 

3.1.3 LED module 

With the photometer of the near field 
goniophotometer luminous flux values of 
1744,3 lm and 1745,2 lm were obtained for 
the remote phosphor LED module. 

Since the radiation pattern of the LED 
module has rotational symmetry along the 
first axis of the luminaire, the luminous flux 
can be calculated from the luminous 
intensity values as obtained with the far 
field goniometer. The luminous flux for this 
LED module is 
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Considering the expanded uncertainty 
of 44 lm (k = 2) this result corresponds well 
with the results from the measurements 
obtained using the near field 
goniophotometer. 

3.2 Luminous intensity measurements 

3.2.1 Calibrated incandescent lamp 

The luminous intensity values of the 
incandescent lamp have been determined 
with the near field goniophotometer both 
with camera and photometer. The camera 
with a 25 mm lens (and a field of view of 
48 cm x 36 cm at a distance of 1,5 m)  
took 64358 images of the incandescent 
lamp as is illustrated in Figure 2, where 4 
images in an arbitrary C-plane are shown. 
From the camera images the relative 
luminous intensity distribution in any 
direction can be calculated, while the 
absolute values are obtained with the help 
of the integrated photometer readings.  

 

Figure 2. Camera images of the 
incandescent lamp in one C-plane. 

From the luminous intensity distribution 
a potato shaped radiation pattern was 
found as shown in the left part of Figure 3. 
Since this pattern has relatively smooth 
shape and the small dimensions of 5 cm of 
the lamp the point source approximation is 
valid and the luminous intensity values can 
be calculated from the measured 
illuminance values as well. In the right part 
of Figure 3 this pattern is also shown. 

The luminous intensity values as 
obtained with camera and with photometer 

correspond well. In the normal (C = 0°,  = 
0°) direction that is located along the first 
axis of the luminaire and that corresponds 
to the first photograph of Figure 2, the 
respective values are 115 cd and 112 cd. 

 

 

Figure 3. Radiation pattern of an 
incandescent lamp as registered with 
camera (left side) and with photometer 
(right side). 

In order to compare these near field 
luminous intensity values with the results 
as obtained with the far field 
goniophotometer, a far field luminous 
intensity measurement is made in the 

horizontal (  = 90°) plane perpendicular to 
the first axis of the lamp. From Figure 4 a 
good agreement can be observed between 
both type of measurements in almost all C-
planes. Differences are less than 2 %. No 
correct far field measurements were 
possible around (C = 120°) and (C = 300°) 
planes due to the shadowing effect of the 
frame with respect to the detector, yielding 
differences up to 9%. 
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Figure 4. Luminous intensity in the (  = 
90°) plane of the incandescent lamp 
obtained from near field (solid line) and far 
field (dots) measurements. 

3.2.2 LED module 

Similar tests are also performed on the 
remote phosphor LED module. The 
camera images are illustrated in Figure 5, 
while the radiation pattern as registered by 
camera and by photometer are shown in 
Figure 6. From these figures it can be 
seen that this hemispherical LED module 
radiates almost like a lambertian source. 
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Figure 5. Camera images of the LED 
module in one C-plane. 

 

Figure 6. Radiation pattern of a LED 
module as registered with camera (left 
side) and with photometer (right side). 

 However the radiation pattern found 
with the photometer is somewhat elliptical, 

since near the equatorial plane (  = 90°) 
the photometer detects still some 
radiation, while the camera does not. 
Since total luminous flux is similar in both 
measurement, a lower value of 557 cd 

versus 582 cd in the normal (C = 0°,  = 0°) 
direction was registered. These 
differences are illustrated for the (C = 0°) 
plane in Figure 7. For comparison the 
theoretical luminous intensity of a 
lambertian source is also shown. Although 
the photometer is at a distance of 1,50 m 
from the LED module it seems that the 
point source approximation is not valid and 
that the photometric distance law does not 
apply here.  

Luminous intensity values have also 
been determined with the far field 
goniophotometer in 4 C-planes. These 
results are shown in Figure 8.  In the 

normal (C = 0°,  = 0°) direction a value of 
610 cd was registered. This values is 
higher than the value obtained during the 
near field measurement. This difference is 
assigned to the different lamp position in 
the far field goniometer, in which the lamp 
is mounted in a vertical plane. 
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Figure 7. Luminous intensity of a LED 
module in C = 0° plane as registered with 
camera (solid line) and with photometer 
(dashed line). 

Besides this, in non-normal directions 
differences between different planes up to 

40 cd were observed for identical  angles. 
Here too it is an reasonable assumption 
that the different rotations in horizontal and 
vertical planes may affect the luminous 
output of the LED module. To check the 
influence of the light source rotations 
additional measurements are planned with 
a far field goniophotometer with rotating 
mirror where the orientation of light source 
remains fixed. 
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Figure 8. Luminous intensity of a LED 
module in 4 C-planes as registered with a 
far field goniophotometer. 

CONCLUSIONS 

In this paper the possibilities of recently 
installed near field goniophotometers  are 
illustrated. Measurements were performed 
on various light sources and results are 
compared to photometric data obtained 
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during traditional far field goniophotometer. 
tests. 

The luminous flux and the luminous 
intensity were investigated. The luminous 
flux has been determined using the 
photometer, resulting in a good agreement 
with far field data.  

On the contrary luminous intensity 
should be determined with the camera, 
even when the dimensions of the light 
sources are small. Luminous intensities as 
obtained from the test lamps are 
comparable for both near and far field 
goniophotometers. Deviations may appear 
during far field goniophotometry due to the 
lamp motion in this equipment. 

REFERENCES 

 CIE 121-1996, The photometry and 
goniophotometry of luminaries. 

 CIE 84-1989, The measurement of 
luminous flux. 
 

AUTHOR DETAILS 

Forment S*, Hanselaer P: 
 
Light & Lighting Laboratory, 
Catholic University College Sint-Lieven 
 
Gebroeders Desmetstraat 1, 
B-9000 Ghent, Belgium 
T. +32 (0)9 265 87 13 
F. +32 (0)9 225 62 69 
 
* corresponding author: 
stefaan.forment@kahosl.be 
 
Quintero J: 
 
Catalonia Institute for Energy Research - IREC 
 
Jardins de les Dones de Negre 1, 2ª pl. 
08930 Sant Adrià de Besòs 
Barcelona, (Spain) 
T. + 34 933 562 615         
F. + 34 933 563 802 
 
jquintero@irec.cat 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


