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Abstract

In this paper, we propose a fast small target detection method using multiple filters, and describe

system implementation using IPP libraries. To detect small targets in Infra-Red images,

it is

mandatory that you should apply a filter to eliminate a background and identify the target information.

Moreover, by using a suitable algorithm for the environments and characteristics of the target, the

filter must remove the background information while maintaining the target information as possible.

For this reason, in

the proposed method we have detected small

targets by applying multi

area(spatial) filters in a low luminous environment. In order to apply the multi spatial filters, the

computation time can be increased exponentially in case of the sequential operation. To build this

algorithm in real-time systems, we have applied IPP library to secure a software optimization and

reduce the computation time. As a result of applying real environments, we have confirmed a

detection rate more than 90%, also the computation time of the proposed algorithm have been

improved about 90% than a typical sequential computation time.
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[I. Small Target Detection
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Fig. 1. The proposed detection process
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Fig. 4. The result of GF
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Table 1. The LPF pseudo—code of IPP and C
ippiConvert_16u32f_C1R(Src+0Offset,
ipp16ulmgStep, tmp_Dst+Offset,
ipp32fimgStep, Size)

IPP
ippiFilterLowpass_32f_C1R(tmp_Dst+Offset_5x5,
ipp32fimgStep, Dst+Offset_5x5,
ipp32fimgStep, Size_5x5, ippMskSize5x5)
for(i=...)

for(j=...)
{
C Dst[i*WIDTH+j] =
(Src[(i-2) *WIDTH+j—2]*0.04f+
+Sre[ (i+2)*WIDTH+j+2] = 0.04f);
3

Table 2. The GF pseudo—code of IPP and C
ippiConvFull_32f_C1R(Src+0Offset_5x5,

PP ipp32fimgStep, Size_5x5,
lpp32f_krenel, 11*sizeof(float), kernelSize,
Dst+Offset2_5x5, ipp32flmgStep);
for(i=...)

for(j=...)
{
C Dst[i*WIDTH+] =
(Src[(i-4)*WIDTH+-1] = 0.0002f
+... +Src[(i+4)*WIDTH++1] = 0.0002f);
I3
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Table 3. The difference pseudo—code of IPP and C
ippiSub_32f_C1R(Src1 + offset, ipp32fimgStep,
IPP | Src2 + ffset, ipp32fimgStep,
Dst + offset, ipp32fimgStep, size);
for(i=...)
for(j=...)
c {
Dst[i*WIDTH+j] = Src1[i*WIDTH+] -
Src2[i*WIDTH+]
)
Table 4. The LF pseudo—code of IPP and C
ippiFilterLaplace_32f_C1R(Src+Offset_5x5,
IPP | ipp32fimgStep, Dst+Offset_5x5,
ipp32flmgStep, Size_5x5, ippMskSize5x5);
for(i=...)
for(j=...)
{
C Dst[i*WIDTH+j] =
(Src[(i-2)*WIDTH+j-2] * (-1.0f)
+... +Src[(i+2)*WIDTH+j+2] * (=1.0f));
}
Table 5. The ABS pseudo—code of IPP and C
PP ippiAbs_32f_C1R(Src+Offset, ipp32flmgStep,
Dst+Offset, ipp32flmgStep, Size);
for(i=...)
for(j=...)
© {
Dst[i*WIDTH+j] = fabs(Src[i*WIDTH+j]);
}
Table 6. The threshold pseudo—code of IPP and C
PP ippiMean_StdDev_32f_C1R(Src + offset,
ipp32fimgStep, ipp_ROI, &Mean, &Std);
tmp = 0.0f;
tmp_std = 0.0f;
for(i=...)
for(j=...)
{
tmp += Dst[i*WIDTH+];
}
Mean = tmp/width*height;
C tmp = 0.0f;
for(i=...)
for(j=...)
{
tmp += (Dst[i*WIDTH+j]-Mean)*
(Dst[i*WIDTH+j]-Mean);
3
tmp_std = tmp/width*height;

Std = sqrt(tmp_std);

Table 7. The binarization pseudo—code of IPP and C

ippiCompareC_32f_C1R(Src+offset,
IPP | ipp32fimgStep, Threshold, Dst+offset,
ipp8ulmgStep, ipp_ROI, ippCmpGreater);
for(i=...)

for(j=...)

{
c if(Src[i*WIDTH+j] >= Threshold)
Dst[i*WIDTH+j] = 255;
else
Dst[i*WIDTH+j] = 0;
i

V. Experimental Results
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Fig. 10. The examples of detection methods, (a) original
image (b) Ye's method (c) Liu's methos (d) proposed
method
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Table 8. The comparison of processing time in modules

IPP C
LPF 0.25 £ 0.17 4.78 £ 0.10
GF 0.65 £ 0.31 6.20 = 0.11
DIFF 0.09 = 0.02 0.29 = 0.05
LF 0.29 = 0.03 2.11 £ 0.06
ABS 0.15 £ 0.04 1.54 = 0.06
THR 0.04 = 0.00 0.66 £ 0.02
BIN 0.04 = 0.00 0.25 = 0.01
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Table 9. The ratio of processing time in modules

IPP time / C time
LPF 5.9%
GF 10.5%
DIFF 32.1%
LF 13.8%
ABS 9.5%
THR 5.4%
BIN 15.0%
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Fig. 9. The processing time per frames

V. Conclusions
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