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Low Cost Infra Red 'X-ray' Imaging – a Useful Research Tool for Luthiers? - Part 1.
This Comm reports on an investigation, using a modified low cost digital camera, to determine if
the 'see through' or 'X-ray vision' ability of near infra red imaging (under both reflected and
transmitted illumination) might be of some value as a research tool for luthiers to safely and non
destructively reveal, for example, obscured detail on documents or instrument labels or perhaps
inaccessible sound board bracing layouts.
Introduction
The radiation wavelengths of the visible part of the electromagnetic spectrum range from about
380 nm (nanometers) to 750 nm. Shorter wavelength radiation is in the ultraviolet to X-ray and
gamma radiation range and longer wavelength radiation is in the infra red to microwave to radio
wave range.
The use of radiation wavelengths beyond the visible light spectrum such as X-rays, ultra violet
and infra red - to reveal details otherwise invisible to the human eye - is well established in the
field of forensic science as well as in museum work for non destructive examination of paintings,
documents and other artifacts. However, not only can the procedures involved be hazardous to
health (as well as to the subject matter) but the equipment required is costly.
Infra red (IR) imaging in the near IR 'light' spectrum range (wavelengths from 750 nm to
1000 nm.) was once a costly and somewhat 'hit and miss' procedure requiring special
photographic film and film development processing. Thanks to the invention of the digital
camera, near IR imaging is now a relatively low cost and convenient procedure – popular today
with photographers specialising in the dramatic landscape images possible with this technology.
This technology is also used for night vision security cameras where the subject matter is
illuminated with 'invisible' IR wavelength lighting.
The Camera
The heart of a digital camera is the sensor – a miracle of microscopic electronics – comprised of
an array of light sensors and processing modules to convert light to digital signals that can be
processed as images on a personal computer. The sensor of any digital camera is highly sensitive
to near IR radiation so much so that the camera manufacturers, in order for a camera to correctly
replicate colours in the visible spectrum range, must include a specially coated glass filter (the IR
'cut' filter) in the lens optical path that blocks most of the IR wavelength 'light' in daylight
conditions before it can reach the sensor.
The first step in converting a conventional digital camera to detect IR wavelength light is to
remove the IR cut filter. Any digital camera – regardless of its market value and complexity - can
be modified in this manner but the objective here is to see what can be usefully achieved using a
very basic digital 'point and shoot' camera.
The camera selected for modification is a Vivitar Vivicam 5022, purchased new, on sale at half
price for under $20. The camera outwardly looks like a more expensive camera with telescoping
optical zoom lens etc. but in fact has no moving parts - only a, single element, fixed focus lens -

focussing from about 50 cm to infinity. More importantly it has a 1.8 inch LCD screen (essential
for precise image focussing) as well as a useful 5.1 Megapixel (CMOS) sensor, electronic flash
and SD memory card storage. Another essential feature is a USB connection facility to allow
downloading of images to a computer. The single element lens cannot, of course, be expected to
provide high resolution images for landscape work (not of interest here) but performs
surprisingly well for close up or macro imaging – after a simple modification to the lens housing.

Camera Modifications.
Accessing the lens module for this camera (other similar cameras may differ somewhat) is
simply a matter of removing six screws from the casing to provide direct access to the lens
module containing the IR cut filter and lens. Note that contact with the capacitor - part of the
electronic flash circuit – should be avoided as the capacitor can store a residual charge of 300
volts (sufficient to deliver an electric shock) for some time after the camera batteries have been
disconnected.

In this camera, the IR cut filter is placed in front of the lens requiring dismantling of the lens
housing in order to remove it. The lens is held in place with a friction fit plastic ring locked in
position with three spots of glue. These are are cut away with a sharp craft knife or scalpel (being
careful not to scratch the lens!) and the ring carefully pried out to release the lens and IR cut
filter. After removal of the filter the lens and retainer ring are replaced in the lens housing.
The lens housing is screwed into the lens module and locked in place (after factory adjustment of
focussing) with a couple of spots of glue. The glue spots are again cut away to free the the lens
housing within the module and allow manual adjustment of the lens focus by screwing the
housing in or out of the lens module as necessary.

To facilitate access to the lens housing for manual focus adjustment, the decorative plastic lens
surround on the front of the camera is removed by cutting glue from three plastic retaining pins
located on the back of the lens surround. The lens surround can then be clipped back in place if
required and is used later as a convenient filter holder for an IR 'pass' filter (i.e. a filter that
blocks most visible light – but more on that later).

Next to test and put the modified camera through its paces - to be reported in Part 2 of this
Comm.

