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A programmable foreground detection
processor for HD surveillance camera
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ABSTRACT

In this paper, the hardware-oriented technique that is based on
human-machine interaction in object level (HCIiOL) is utilized
to detect foreground objects with dynamic backgrounds. The
proposed technique is semi-supervised which restrict the conditions
for the moving object to be judge as the foreground object. The
condition here is depending on background environment and is
setting by HCIiIOL manner. The main idea of the HMIioL is that each
area should accompany different probability. The HCIIOL separates
a scene of video sequence into regions by human knowledge and
each region associates with different context of background object
motion. Therefore, the proposed approach can provide precise
foreground detection result with dynamic backgrounds and is very
computational efficiency. Since the regions in the scene have been
separated by the background context, our algorithm can relax/strain
the restriction on pixel to be declared as foreground. The relaxing or
straining restriction is adapted to the context of background object
motion and can be self-trained using the multiple background
maintenance (MBM) algorithms. The MBM employs the MoG model
for constructing the statistical representation of the background,
but different at the procedures on the update of the MoG model,
background model. The foreground can therefore be detected that

deviate from such model.

An example is shown in Fig. 2b in which a scene is partitioned
into three areas. Area 1 contains several waving trees in the
farther side of the scene. By the user knowledge, the moving
object appeared in this area must have high probability for
belonging to background. In comparison with area 1, the area 2
must have low probability for belonging to background object
since the area contains a road in which foreground objects will
pass. Therefore, the erroneous detection in area associated with
dynamic background motions can be alleviated by adapting the

decision threshold value to the constraint in the area.
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The SoC architecture is presented as a low cost solution for the
realization of the HCliOL-based foreground detection approach.
The presented SoC architecture consists of foreground detection
accelerator and object level analysis accelerator for speeding up
the computation-intensive operations in our algorithm, and a
programmable processor for human-machine interaction and
control-intensive operations in our algorithm. The area filter and
connected component analysis (C. C. A) accelerators for the
computation-intensive procedures as shown in Fig. 2. Pipelining
and parallelizing techniques are used to increase the throughput
of the hardware. The statistical coding technique is adopted as
embedded compression technique for reduction of memory

bandwidth on specific data transfer.

The hardware-oriented technique that is based on human-
machine interaction in object level (HCIiOL) is utilized to detect
foreground objects with dynamic backgrounds. The total gate
count is 88.458K, the total cell area is 653232 mm?2 and the
operation frequency for real-time HD720p sized sequence
processing is 31.7 MHz and 300MHz for accelerators and OR1200

RISC processor respectively.

Fig.2 The result of HCIiOL
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