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	Executive summary (maximum 2 sides A4)
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The primary objectives of this research proposal were:

(a) To develop an adjustable pen to enable studies of stocking density and pen size and their effects on livestock.

(b) To equip the adjustable pen with recording devices (cameras) for remote monitoring.

(c) To use the instrumented pen to photograph the different farm species at typical stocking densities in a range of pen sizes. 

The outputs from the research will provide a portfolio of “standard” photographs demonstrating the range of commercial situations likely to be encountered by Animal Health Inspectors and enforcement officers. 

In addition a sample one hour overhead video of sheep activity within the pen was made to demonstarte the potential of the facility for future research studies where more detailed studies of the physiological and behavioural effects of specific stocking density and pen size combinations can be investigated under fully controlled conditions e.g. the latency to feed and drink under controlled thermal conditions. 

The photographs demonstrate the inherent difficulty in interpreting stocking density of animals on transport vehicles. Restricted viewing from the side of the vehicle, which is the normal practice for inspection, can afford many different views of the same scenario. Single photographs fail to show this situation. 

Even in these studies, where the sample stocking densities were ± 20% of typical commercial practice, the non-uniform distribution of animals within the pen and the restricted viewing angle from the side of the container, make it difficult to make a quantitative assessment of the stocking density within a pen. 

If a trained observer has sufficient time and free access to both sides of the vehicle then it may be possible for him to give a good estimate of the stocking density. Even then, it is unlikely, when headroom is restricted and with high stocking densities that he would be able to see animals that are "down" in amongst others. 

There are potential avenues for consideration if there is a requirement for quantitative measurement of stocking density under field conditions. Such technological approaches might include: 

1. Some form of overhead scanning camera producing pictures for on-line automated image analysis. 

2. An overhead ultrasonic matrix to "map" the "surface profile" and distinguish between the floor, lying animals and standing animals. 

For any such system, it would be prudent to consider a 12 month pilot study to identify specific techniques and strategies before any firm proposals could be developed. Such pilot studies could be considered either as separate research projects or as part of a more extensive project but included as separate milestones. 
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