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Observer System with Image Processing Method
for Automation Intervention Treatment
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Abstract: This study provides a method to detect blood vessels shape using image processing techniques with the help of
fluoroscopy equipments, providing high precision information about vessels’ location and shape of inner path. It will assist for
checking and monitoring the position of operating tools during vascular interventional treatment. The blood vessels shapes are
gathered with X-ray images when a fluorescent medications are injected into patient’s vessel and those images are processed for
getting the boundaries of vessels. Then these data are merged with real-time CT-images. These image processing systems and
procedures recognize the catheter, though continued computing algorithms are very useful for observer part on the automatic

control system.
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Fig. 1. Control system design for improving position precision.
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Fig. 2. Consist of image processing and summing image mapping.
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Fig. 4. Blood vessel boundary extraction result by image processing from angiographic images with fluoroscopy (i. X-ray image, ii angio

image — 80 frame summing, iii. accumulated image translate to binary image.
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while(1)
{

frame = cvQueryFrame( capture }:
cvCvtColor(frame, img_gry ,.CV_BGR2GRAY):

cvThresholdtimg_gry., img_bin, th_val, 255, CV_THRESH_BINARY_INW):
cvAdd(img_bin, img_edge, img_edge, NULL)
}

img_cny = doCanny( img_edge, 10, 100, 3 )
cvThreshold(img_cny, img_bin, 260, 285, CV_THRESH_BINARY):
cvSavelmage(“saving.bmp”, img_bin):

G
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&
BINARY_INV
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Fig. 5. Image processing for extracting blood vessel boundary.
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for(; contours != 0 contours = contours->h_next)
{
float area=0.0
int ind=0
cvDrawContours
(img_cont, contours, CY_RGB(255, 0, 0), CV_AGB(0, 0, 255), 10, 1, B, cvPoint(D, O))
count = contours->total;
Pointarray = (CvPoint+) malloc(count «sizeof(CvPaoint))
cvCwSeqToArraylcontours, Pointarray, CV_WHOLE_SEQ):
int =0
while(Pointarray [i].2 >= 0 && PointArray[il.» <= 250)
{
printf("(%sd,%d.%d) ".Pointarray [il.x.Pointarray [i1.y.i)
i+
t
printf("%d¥n”,count);
¥
printf("#n")
=
& =
. -

a6 88 B FZ3FHS contour®) hierarchy Tree,
Linked-list &4 ol 2|2k m}7] 2} 71 E] Q14

Fig. 6. Probabilistic feature extraction & Recognize marker and
chatheter by contour, hierachy tree and linked-list search.
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n+1:C

M1 M2

1 [nT]= M2[nT] — M1[nT]
12[nT] = M3[nT] — M2[nT]
13[nT] = M4[nT] — M3[nT]
14[nT] = M1[nT] — M4[nT]
hi[nT] = M1[nT] — M3[nT]
h2[nT] = M2[nT] — M4[nT]

U[(n+ 1)T] = M2[(n+ 1)T] — M1[(n + 1)T]
12[(n+ 1)T] = M3[(n+ 1)T] — M2[(n + 1)T]
13[(n+ 1)T] = M4[(n+ 1)T] — M3[(n + 1)T]
WU[(n+ 1)T] = M1[(n+ 1)T] — M4[(n + 1)T]
R1[(n+ 1)T] = M1[(n+ 1)T]— M3[(n+ 1)T]
R2[(n+ 1)T] = M2[(n+ 1)T]— M4[(n+ 1)T]

x1[nT] = P1[nT] — M1[nT]
x2[nT] = P1[nT] — M2[nT]
x3[nT] = P1[nT] — M3[nT]
x4[nT] = P1[nT] — M4[nT]

x1[(n+ 1)T] = P1[(n+ 1)T] — M1[(n+1)T]
x2[(n+ 1)T] = P1[(n+ 1)T] — M2[(n+ 1)T]
x3[(n+ 1)T] = P1[(n+ 1)T] — M3[(n+ 1)T]
x4[(n+ 1)T] = P1[(n+ 1)T] — M4[(n+ 1)T]
13 8. 7HEIE o] 19} 2 A A3 Th 23E matrix.

Fig. 8. Relative position matrix to calculate the position of

catheters.
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Fig. 11. Image mapping and summing between vessel boundary

image and invention treatment image.
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