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National Chiao Tung University

Abstract

There are many way to train laparoscopic. surgery skill, the most used one would
be using training box, with somg fake organs inside and two little holes on top for
camera and surgery equipment. The training procedure will be letting trainees do one
simulate surgery first then evaluator evaluates how well the trainee performs
according the video tape recorded during trainees’ simulate surgery procedure. But it
will take much times with trainee’s number grows, every trainee cannot get their
feedback right away after they finish the simulate surgery, although we can reduce the
time waiting by increasing the number of evaluator. But every evaluator has their
subjective criterion which will make contradictory if the trainee receives two
feedbacks with two totally different suggestions to improve his skill. So if the
evaluating procedure can be replaced by an automated system, then not only we can
unify the criterion but also reducing the time waiting for feedback. The faster the
trainee get their feedback, the faster the trainee improve their skills, the purpose of
this paper would be studying a way to do tracking and motion analysis of surgical
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tools, and reduce the error rate for bad tracking, finally investigates the probability to

build automated system.

We use the fact that equipment used in operation is always to show a long stick
in screen. So the Hough transform is used to find straight lines in screen and put every
line we find into pairs of two and then mark these pairs the head and the tail. We
assume among these pairs, the right pair would include the area of equipment stick.
Because of the difference between frame and frame is usually small, the Bayesian
classification will find the most probable pair in each frame. So the heads of chosen
pairs will form the trajectory of the operation equipment, according the trajectory the

system then can give a performance evaluation of how well the operator performs.
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7% Dmax(a)it) ’ Ell‘l
D (@) = maX(Dmax(w}%Hd(wf @) (3-3)

29 d(of,o ") & E o Bl ol 7 e S PR g hol dE R AL
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In p(X|a)it,a)E‘l)=—%(X—U)TZ_1(X—U) (3-9)
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‘fr'
MAD = median(abs(GV — MEDIAN)) (3-13)
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4 18 template data 7 input data =7 variance

d d
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d d
var(D,) = [ -(Y D)~ (YD, ) (3-15)
d = di=
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(3-17)
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