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ABSTRACT

In general, infrared image formats are 12-bit or 14-bit. For visual inspection
purposes, they are always: converted to 8-bit video format. In this paper,
characteristics of infrared image; areinvestigated, and a method for format
conversion that can avoid (1) destruction of image content due to intensity
compression, (2) temperature diffusion effect, and (3) noise enhancement is
proposed. This method can be regarded as an improvement over widely adopted
BOHP and HE schemes. In addition to better image quality, real-time

implementation issues are also considered.
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// clear histogram

for(i=0; i1<4096; i++)
histo[i] = O;

// build histogram

for(1=0; 1<320*%240; i++)
histo[img[i]]++;

// build histogram equalization lookup table

gray = 0O;

Ffor(i=0,0py=0; i<4096; i++)

{ gray = gray # (histo[i]/76800)*255;
histo[i] = gray; = %

} i
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// clear “histogram

Tfor(1=035/14096; 1++)
histo[i1] = O;

// build histogram

for(1=0; 1<320*%240; i++)
histo[img[i]]++;

for(1=0,0py=0; 1<4096; i++)

{ histo[i1] = opy;
if(histo[i1]!=0)

opy++;

by

// build lookup table

T = 255.0/0py;

for(i=0; 1<4096; i++)
histo[i] = histo[i]*fT;
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//= Build 12bits to 8bits lookup table =
//=input : *img -> 12bits infrared image =
/= *histo -> lookup table =

void BuildLookupTable(unsigned short *img, int *histo)
{ 1nt 1,opy,level,pixel;

float gray;
// clear histogram
for(1=0; 1<4096; i1++)

histo[i1] = O;
// build histogram
for(i=0; 1<320*240; i++)

histo[img[i1]]++;
// determine the clip threshold level
for(1=0,0py=0; 1<4096; ‘1++)
{ if(histo[i]!=0)

opy++;
}
level=(320*240)/0py;
// threshold process
for(1=0,pixel=0; 1<4096; i++)
{ i1f(histo[i1]>level)
histo[1]=level;
pixel+=histo[1];

ke
// build histogram equalization lookup table
gray = 0;

for(i1=0; 1<4096; i++)

{ gray = gray + (histo[1]/pixel)*255;
histo[1] = gray;

}
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ii(f(x+m,y+n)— f(x,y))?
dev(X,y) = =—tn=—1 5 (5.1)

238 318

D> dev(x,y)
Mean Deviation = X2 (5.2)
75684

CAZ:H5 -

const int MaskPos[9] = {-321,-320,-319, -1,0,1, 319,320,321};
float GetlLocalDeviation8(unsigned char *p)
{ int i1,j,k,var,addr;
float dev=0;
for(J=1; J<IR_IMAGE_HEIGHT-1; j++)
for(i=1; i<IR_IMAGE_WIDTH-1; i++)
{ addr = jJ*IR_IMAGE_WIDTH+i;
for(k=0,var=0; k<9; k++)
var = var + (p[addr+MaskPos[k]]-p[addr]) *
(p[addr+MaskPos[k]]-p[addr]) ;
var/=9;
dev+=sqrt(var);
}
dev /= 75684;
return dev;
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// build histogram equalization lookup table
float gray = 0O;
for(1=0; 1<4096; 1++)
{ gray = gray + (histo[i]/pixel)*255;
histo[1] = gray;
bs
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// build histogram equalization lookup table
int gray = O;

« unsigned short pixel_int = ((1.0/pixel)*255)*4096
for(1=0; 1<4096; i1++)

{ gray = gray + histo[i] * pixel_int;
histo[1] = gray>>12;
}
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2 7. Imimeh st 4

Item Specification

Sensor Focal plane array (FPA) uncooled
microbalometer 320 x 240 pixels

Spectral range 7510713 pm

Lens DIOP 50mm F 0.8

Thermal sensitivity 0.06 °C at 30 °C

Video Output RS-170

Remote Control RS-232

4 7.2 PC 44t %

Item Specification

PC IBM PC

Operating System Windows 2000

CPU 2.4G Pentium 4

RAM 256 MB

Hard Disk Space 40GB

VGA Card ATI GeForce 2 32MB DDR
Screen Resolution 1024x768 32bits
Programming Tool Borland C++ Builder 5.0
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