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Abstract: Clinical neurophysiological studies of

the human retina and visual cortex rely
predominantly on the use of flash-type light
stimuli. The responses elicited by the stimuli

METHOD

We constructed a new type of inexpensive photometer
to be used specifically for calibration of visual stimuli.

are strongly dependant on the characteristics of The specifications of the meter are:
the stimulus used. We describe here the design
and construction of an instrument that can be Functions:
used to obtain average and peak light intensity . Peak intensity measurement of
measurements
flash stimuli.

of individual and

light flashes.
. Digital displays for peak- and integrated intensity values.
. Analogue output of detected light pulse for display of

INTRODUCTION

Clinical neurophysiological tests of the human visual
system are based on measuring electric potential changes
of the visual cortex (Visually Evoked Potentials, VEP) or

the retina (Electroretinogram, ERG) evoked
stimuli.

by

light

The responses obtained in ERG and Flash-VEP
(FVEP) studies depend on the type and specific nature of
the stimuli used, in particular the average and peak
intensities of the stimuli are critical tl-31. For a

sufficiently large-amplitude response to be measurable,
the stimuli used in ERG and FVEP studies have to be
relatively intense [4]. This requirement has led to the
widespread use of discharge-tube flash stimulators that
typically deliver light flashes of a very short duration (10
- 100 ps) and very high peak intensity (up to I million
lx). Calibration of discharge-tube stimulators is difficult
due to the nature of the light flash (i.e. extremely short
duration and high intensity), therefore calibration of the
stimuli before ERG or FVEP examinations is not part of
routine protocols.

The need for calibration of the stimuli has been
recognised very early on in the history of ERG and FVEP
studies [5,6].Measurements have usually relied on the use

of simple light-sensitive transistor or

diode circuits

connected to a display device to determine the shape of the

pulse, and on the use of inexpensive integrating luxmeters to measure the average intensity of a repetitive
series of light pulses 16-81. These methods require
graphical integration of the area of individual light pulses.
They are difficult to perform, and they can not measure

directly the intensity of a given single light flash. The
enors in these measurements can be further compounded
by the slow response times of most typical inexpensive
lux-meters, which can also saturate at the peak intensities
delivered by discharge-tube stimulators.

single and sequential

consecutive light flashes.
. Integrated intensity measurement of single and sequential

pulse shape on an external device.
Detector:
Silicon photo diode.

Spectral sensitivity:

380 nm

-

720 nD, maximum sensitivity 560 rffi,

corrected with V1 filter to cover visible light spectrum
with a spectral sensitivity closely matching the human
eye (C.I.E. photopic spectral sensitivity curve).
Response time:
Detector 2 ps, peak detector 5 ps.
Range:

Peak intensity 1 000

to I 500 000 lx, integrated intensity

up to 85 lxs.
Accuracy:

+5Vo.
The light flash produced by discharge-tube stimulators
is of such a short duration that for the meter to be able to
measure a single flash, the response time of the sampling

If a repetitive flash is
measured, the relatively slow repetition rate on the other
hand requires a very stable hold circuit. An adequate
circuitry has to be very rapid.

compromise was reached in the design; the basic
schematic diagram is shown in (Figure 1).

The instrument differs significantly from
in several respects: it can

conventional lux-meters

measure the peak and integrated intensities of a SINGLE
light pulse and of a SERIES of light flashes. Both the

peak and integrated intensities can be displayed

simultaneously and the values held on display until the
instrument is reset. The peak and integrated intensity of a
single flash can thus be measured directly.
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month [9]. However, calibration measurements have been
tedious to perform and not very high on the "most
popular" list of tasks at neurophysiology departments.
The consequences of neglecting calibration measurements
were clearly demonstrated when we used the instrument

to test the stimulators used in three major

integrator

Finnish

hospitals. The tested units were identical Ganzfeld-type
flash stimulators, and they had not been calibrated after
purchase [0]. They varied in age from approximately l8
months to 3 years. Our measurements indicated that the

trigger

stimulators varied in output intensity by as much as
factor of 2 for nominally identical settings [1 1].

pulse

a

Frequent, accurate calibration of visual stimulators is
vital if clinical tests are to be adequately carried out.
Unfortunately, the practical difficulties involved in
calibration often result in neglecting calibration
altogether. We believe that this type of simple meter can
lower the barrier for performing calibration measurements,
with the obvious benefits that arise from this.

veraging

ilte

r
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The basic schematic diagram of the photometer.
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