SHEDDING LIGHT ON BEST PRACTICE
 
The correct specification, installation and application of illumination for CCTV systems needn’t be fraught with difficulty, if a few basic steps are considered. Ian Crosby, Product Marketing Manager of Bosch Security Systems gives us his top tips:

1.

Synchronize your camera and illuminator using the IO ports on both components. 

There are two methods to do this, camera leading or illuminator leading.
When it comes to camera leading, the decision to switch is based upon video level. The advantage is that it gives you greater configuration possibilities: all cameras are different and this allows for the camera to be set to the user’s preference. The disadvantage is that when the illumination is switched on, the camera moves to monochrome and the video level will increase dramatically. This may lead to the camera switching back and forth. Cameras have a built in hysteresis to avoid this but at times the illumination overpowers this safe guard.
When it comes to Illuminator leading, on the other hand, the decision is made based upon the light level. Again there are advantages and disadvantages. The advantage is that when the illuminator comes on, the camera moves to monochrome based upon the absolute light level. If this is set accurately, the camera will produce low noise images during darkness and will not switch too early. The disadvantage is that the light level at the photocell may not be the same as that which is on scene.

2.

Mount the illuminator at a height of greater than three metres. 
This reduces the intensity of the light directed into the foreground which reduces overexposure of objects to the front of scene. (Black Diamond used in Bosch Aegis illuminators optimises this by taking rays directed downwards and redistributing them into the background).

3.

When mounting an illuminator with camera housing or an Autodome style camera, the illuminator should be mounted underneath the camera.

Ideally the illuminator should be separated by a minimum of 300mm. If the illuminator is mounted too close there may be problems. Insects and spiders, for example, are attracted to the heat generated by the illuminator. This can have implications when using video content analysis or even simple motion detection. An additional problem with spiders is that they like to nest near sources of heat. A spider’s web may have a negligible impact on the illumination output, but nobody wants a spider making its home on the lens of the camera.  
If the illuminator is mounted above the camera housing then a shadow will be cast (in just the same way as sunlight behind a building). This will negate the effect of the illumination in this area and compromise surveillance.
4.

 Illumination aids megapixel and HD imaging

 

Megapixel cameras have the same sensor size (active area) to capture photons as standard definition cameras, but this area is divided up into far smaller ‘buckets’ know as pixels. While the total number of photons captured by the MP camera remains consistent with that of a standard resolution camera, the effect of this greater division is that each pixel catches less photons. This means that each pixel therefore produces less electrons generating a lower overall video signal if the gain function of the camera or the number of photons incident on the sensor are not increased.
More pixels deliver greater resolution. However, as explained above, more pixels require more light or more amplification to produce the same brightness of video output. So we can see the trade-off for increasing resolution is a reduced low-light performance. 

A pixel consists of electronic components, so more pixels means more components which generate additional heat into the active area of the sensor. This leads to an increase in the noise of the image produced in both daylight and night time condition, an effect that becomes even more pronounced at very high resolution levels. When discussing MP cameras, to enable high clarity imaging in low light conditions, with what is available today, two megapixel cameras provide the best resolution/sensitivity balance.
5.

When using ¼” sensors such as in today's fully function PTZ cameras, a similar argument applies. 

The pixel count often remains the same as for 1/3” and ½” sensors but the total active area decreases, hence again we have smaller pixels. Think of a mobile phone camera: if you try to use a phone camera in low light conditions the images produced are disappointing to say the least.
6.       To avoid light pollution, use infrared illumination products rather than white light to provide security. White light should be used to increase safety.
This leaves the night-time environment unchanged for people and animals. If a deterrent function or a safety lighting function is required in combination with the security surveillance need, a white light LED solution is best. Both infrared LED and white light illuminators deliver far better energy efficiency than bulb based products and as such deliver potentially huge cost and CO2 emission savings.
7.       Specification of the correct illuminator is important because you may end up wasting light in areas of the scene that the camera is not viewing.

This in turn leads to increased operational costs and lower performance, especially if the illumination angle is wider than the field of view or, worse still, it results in a very bright, over-exposed spot in the centre of the screen and black halo surrounding. This specification is easy if you have a lens wheel or can perform some simple trigonometry. The focal length of the lens and the format of the CCTV can be used to calculate the horizontal viewing angle of the camera, lens combination. Just specify the angle of illumination to be slightly larger, simple. 12mm focal length lens on a ½” sensor = 30° etc
8.       When using infrared illumination, always use an infrared corrected lens or zero focus shift lens.

Standard lenses focus different wavelengths of light through a range of distances back toward the camera sensor. As IR illumination is further from the central part of the visible spectrum, most standard lenses have not been designed to cope with this wider range. These IR-corrected lenses have a coating applied to the optic to allow both the colour and infrared wavelengths to be focused correctly on the sensor.
-ends-
