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A Study on Needle Detection by using RGB Color Information

Soowhan Hanf, Kyung—Shik JangH

ABSTRACT

In this paper, a detection algorithm for the removal of needle in oriental clinic is presented. First, in
the proposed method, the candidate areas of each needle penetrated are selected by using the RGB color
information of needle head, and the false candidates are removed by considering their area size. Next,
two main edges of the needle are extracted through using the edges of selected candidate areas and
their radon transformation. The final verification of penetrated needle is accomplished by using the
morphological analysis of these two edge lines. In the experiments, the detection rate of proposed method
reaches to 99% for the 36 images containing 294 needles.
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Fig. 1. Image monitoring system for the removal of
needle, (a) Camera unit for front image capture,
(b) and (c) cameras for side image capture, (d)
monitor for output display, and (e) clinic bed,
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Fig. 2. Detail image of the camera unit for front image
capture in fig. 1.
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Fig. 3. Types of light reflection on luminary, (a) Diffuse reflection, (b) mirror reflection, (c) retro reflection

image capturing by using ring light.
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Fig. 4. Capturing process for upper portion of body. (a)
Concept image for upper portion of body cap—
turing, (b) real image with penetrated needle
and (c) capturing process of the image,

(b) (c)

Fig. 5. Capturing process for mid portion of body. (a)
Concept image for mid portion of body captur—
ing, (b) real image with penetrated needle and
(c) capturing process of the image.
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Fig. 6. Capturing process for lower portion of body. (a)
Concept image for lower portion of body captur—
ing, (b) real image with penetrated needle and
(c) capturing process of the image.

where 1(Zj,-) . color components of input image G,
Gy, Gj : each of reference R, GG, B components for
the yellow color of needle head.
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b(i,j) =0 otherwise b 5] o

where th;: Otsu’s threshold
ths ths: threshold values for the yellow color ratio

of needle head.
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1. Capturing patient’s image (needle penetrated)

v

Binari-zation
head

2. Compute the distance with the reference RGB components of needle

v

3. Obtain the binary image using thresholding and ratio analysis of RGB
components of candidate areas

v

their sizes

4. Noise reduction and removing false candidate areas

depending on

v

Extracti-on of
two main lines

5. Edge extraction of candidate area

v

6. Extraction of two main lines applying Radon transform to edge image

v

lines’ parallelism

7. First stage of verification process depending on extracted two main

Verification—
process

v

and their lengths

8. Final verification process using the distance between two main lines

Fig. 7. Algorithm flowchart (1% stage: Binarization, 2" stage: Extraction of two main line, 3" stage: Verification

process).
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Fig. 8. A sample of input image.

b(i,j) =0 otherwise @)

where a(k) . area of candidate region k&
thy ths . threshold values for needle head’s area.

Fig. 9. Distance image with reference RGB components
of needle head,



Fig. 10. Binary image after thresholding and ratio analy—
sis of RGB component,
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Fig. 12. Edge detection for candidate area.
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Fig. 11. Image after removing false candidate areas. (a) Binary image by equation (3) and (b) input image containing

candidate areas,
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Fig. 14. Candidate areas after verification of two lines'
parallelism,

Fig. 15. Finally verified areas for each of needle pene—
trated.

dist < th, and thy < length < thy (6)

where dist . distance between two main lines

length. length of detected main line.
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(a)
Fig. 16. Samples of needle verification: (a) Without FA or FR and (b) with 1 FR,

Table 1. Verification results for penetrated needles

()

Total no. of tested images No. of lgn;gsi(fr(;ntammg No. of 1;n§g§rsrocrzntammg Error rates
36 2 1 3 (0.0833)
Total no. of penetrated No. of false accepted No. of false rejected
needles on 36 images needles (FA) needles (FR) Error rates
294 2 1 3 (0.0102)
A= BSAg dx o2 A% o84 WAE g Bomungak, Seoul, 2012.
AU Al z2d o A Ay ¢ugEFS [ 2] Korean Acupuncture & Moxibustion Medicine
AetstAt 7t A¥sE o] Fesy EH O Society, Acupuncture & Moxibustion Medi-
Z Q3 Uutdom FYH oz RE A FH cine, Jipmoondang, Seoul, 2012.
we o] HE BT A= AL AV &) Al [3] J. Lee, Needle for Traditional Oriental Medi-
H dagFoAe 3 vy EEo dFELS = cine or Intramuscular Stimulation Therapy,
5 3
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