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Advantages of Talon’s Multiple Processor Design
1. Recognition Performance

Automatic vehicle licence plate recognition presents a big challenge to designers, especially for open road deployment. Not only does the quality and condition of each licence plate vary, but also the weather and lighting conditions which affect the quality of the overall video image presented to the ANPR system. Camera deployment is often restricted and the track of the vehicle as it passes through the field of view of the camera can produce wide variations in plate size and quality. In dense traffic, one vehicle may obscure the plate of the next vehicle for all but a short period of the time it is in the field of view. Direct sunlight or shadows can also cause recognition problems. For good recognition performance, an ANPR system requires a minimum level of contrast between the plate background and each individual character on the plate. If a human being cannot read the plate by observing the video signal then it is unreasonable to expect a machine to do better.

If an ANPR system relies on analysis of a single image for each passing vehicle, there is a significant chance that the quality and visibility of the plate in the single image is not ideal, and recognition errors may be made.  This method is therefore limited in performance and will only work well in good conditions.

A better solution is to analyse a number of images of each vehicle as it traverses the field of view of the camera. This can be achieved by either externally triggering and storing a sequence of images for analysis sequentially by a single processor, or by applying a number of individual processors which continually analyse the incoming video signal. Talon employs the latter technique. This method permits not only a much faster output of results (which in turn gives more time for the human response) but also an ability to operate without an external trigger device. In addition, there is no image buffering necessary since each grabbed image is immediately analyzed. Appian has adopted the multiprocessor approach by developing dedicated signal processing recogniser cards which are plugged into a standard PC unit. Each card can take up to four standard CCTV camera inputs and can be fitted with one, three or five signal processors. Each processor is capable of doing 30 million program instructions per second.

The amount of processing power required will depend on the particular application and is a function of the traffic speed and density. A processor will typically take 250ms to perform the recognition task and so a single processor can analyze 4 images per second. If a slow moving vehicle takes 1 second to traverse the field of view of the camera then typically 4 images will be analyzed and there would be 4 opportunities to detect and recognize the vehicle’s license plate. These four license plate estimates are then merged to produce the single best solution which is stored in the plate log and can also be used for real time checking against a database of vehicles of interest.

If three or five processors are applied to the same camera then the machine can analyse 12 or 20 different images respectively per second with a peak analysis rate of 50 images per second (video field rate) until all processors are occupied. Statistically, the more images per vehicle which are analyzed, the higher probability of firstly detecting the plate and secondly producing a correct recognition of the whole plate. 

Now consider vehicles on the open road, travelling at speeds in excess of 160kph, and cameras mounted overhead on a bridge or gantry.  In this situation, the vehicle may pass through the field of view of the camera in 100 ms. For this application, five processors would be deployed, analyzing five consecutive fields of the video signal and hence retaining the principle of multiple hits on the plate. Here again, the machine is able to make effective use of all available information to provide the best possible result.

Certain types of camera technology also benefit from Talon’s multi-processor solution. Appian has worked with a specialist camera manufacturer to develop a camera system specifically designed for ANPR. Certain features of this camera were exclusively designed to be exploited by Talon. A low power illuminator, collocated with the camera can give excellent results on modern reflective plates, 24 hours a day. Unlike diffuse lighting such as sunlight or flood illumination, the reflective properties of plates can vary widely from a clean or new plate to a dirty or old plate (typically a 16:1 ratio). To compensate for this, the camera may be configured to provide three different levels of illumination exposure so that at least one of the illumination levels results in an image of sufficient plate contrast to be usable by the ANPR system. Consecutive video fields are exposed at the three light levels in a cyclic fashion, and so a multiprocessor ANPR system analysing such an input will guarantee to yield a good result from those images with sufficient plate contrast. Any system which analyzes only one image per vehicle would have a low probability of providing a result based on a good contrast image. Talon however can be set up to accommodate both conventional camera technology operating under diffuse natural or man-made lighting or the pulsed IR camera using low power multilevel illumination, or a mixture of the above.

2. Multiple Camera Capability

Each recognizer card is capable of servicing up to 4 cameras, and every variant of Talon platform can be fitted with a number of cards. The number of cameras per board and the number of boards fitted is a function of the specific application. For example, in an access control scenario, when traffic is stationary or slow moving for a part of the time it is in the field of view of each camera, a single recognizer card can service four cameras. However, in a high speed scenario such as motorway traffic, a recognizer board would better service one camera to guarantee multiple hits on each vehicle. 

The Talon ANPR family currently consists of 5 different platform options. The standard ruggedized PC variant, the 19” rack variant and a standard bench-top variant can all accommodate up to five recognizer boards and so may handle up to 20 cameras. The portable variant and mobile variants are designed to take two recognizer cards and may accept data from  either 4 monochome or color cameras or 2 Pulsed IR style cameras.

Thus, the Talon family, by using dedicated programmable hardware has an important advantage over the other ANPR systems which perform all the signal processing on the PC itself. The processing power required to provide high recognition accuracy on fast moving vehicles still exceeds that available in a standard PC. Unless dedicated hardware employing digital signal processors is used, multicamera systems would need multiple PCs which will be very bulky and costly. These PC platforms would also need to be linked via a network if a single combined log of licence plates is required. The Talon solution overcomes these problems by permitting multicamera input capability and a single platform solution. It is of note that a fully loaded Talon unit will contain the equivalent processing power of 26 PCs!

3. Summary

In conclusion, Appian believe that the concepts designed into the Talon product not only allow maximum flexibility to match the level of processing power and hence unit cost to the application, but also allows use of cameras which offer advantages for low power, covert and transportable applications.  Using dedicated multiple signal processors, each with the processing power of a powerful PC, permits accurate plate recognition up to high traffic speeds and densities and also allows multiple cameras to be connected to a single unit.
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