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Using similar concepts as the scissor training, we can generate the prediction of the line
of cut.

1 Setup
1. Scissor with EM sensor attached rigidly
2. Patient / Phantom with EM sensor attached rigidly

3. EM pointer tool for generating septum surface data

2 Input Data
1. scissor pose from EM data (Tgv )
2. patient head pose from EM data (T})

3. generated septum surface normal (7i£}) and plane equation of the septum (az + by +
cz+d=0)
4. scissor training data (P, 715,)

5. scissor blade length (BL € R)

3 PseudoCode list

This pseudocode is used for finding point and vector that exist from the intersection of two
planes defined in the same coordinate system.



1 Function FindIntersection (plane paramaterl, plane parameter2)

Data: Plane parameterl: (aq,b1,c1,d;) and Plane parameter2: (ag, be, co,d2)
Result: -Pintersectiona ﬁintersectiony Vahdity
2 Initialize 17 = [al, b1, Cl]T, = [CLQ, ba, CQ]T
3 if ||n1 —n2|| < e then
4 Print warning: ”The planes are parallel to each other, therefore there is no
possible line of cut.”
5 return None, None, Not Valid
6 end
7 else
8 ﬁintersection = ﬁl X ﬁ2
9 Initialize plane parameter3 as a plane with 73 = Ujptersection and ds = 0.
10 Initialize matrix X = [dy, da, d3]”
11 Initialize matrix:
ap b1 o
M= las by ¢
az by c3
12 Since 711, M2, and 7ig are always linearly independent, M will have an inverse.
Pmtersection = Mil * X
13 return Pj,iersections Uintersection, V alid = true
14 end

Algorithm 1: Finding Line Intersection between 2 planes

This pseudocode is used for finding point projection to 3D line defined in the same
coordinate system

1 Function PointToLineProjection (point pointA, point anyPointInLineB, vector
LineB)
Data: point A Py = (%4, Ya, 24), anyPointInLineB Py = (o, yo, 20), and vector
of lineB: b
Result: Pprojecti(m .
Pp—PFPy)ob | 1
M S

Algorithm 2: Finding point projection on 3D line

2 return Pprojectzbn = PA = PO

This pseudocode is used for finding the line end point based on initial line point, line
magnitude, and line direction defined in the same coordinate system



1 Function FindLineEndPoint (point pointA, realNumber lineMagnitude, vector
lineB)
Data: point A Py = (24, Ya, 2a), lineMagnitude [ € R, and vector of lineB: b

Result: Pe.,apoint .
b
[[o]]
Algorithm 3: Finding point projection on 3D line

2 return P.,ipoint = Pa + * lineMagnitude

This pseudocode is used for finding the line of cut prediction based on scissor pinch
point position, scissor plane normal, septum plane normal, scissor sensor pose and face
sensor pose defined various coordinate system



1 Function GenerateLineOfCut (point scissorPinchPoint, vector scissorNormal,
plane septumPlaneParameters, transform scissorSensorPose, transform
faceSensorPose, realNumber bladeLength)

Data: scissorPinchPoint: Pg’;, scissorNormal ﬁssp, septumPlaneParameters:

(af, b7, ¢/, dF), scissorSensorPose T, faceSensorPose T}, bladeLength
Bl

Result: Scissor pinch point in septum plane PSJ;, a pair of points defining the of

line of cut stiart, Pefn 4> boolean variable defining lineValidity valid
2 Calculate scissor pose relative to face coordinate system.
Tg = ChangeRe ference(TY (T}/V)_l)
3 Calculate scissorPinchPoint position and scissorNormal relative to face

coordinate system. PSJ; = ChangeRef erence(PSSp, T g ),

ﬁﬁp = C’hangeReference(ﬁfp, Tg)

4 Initialize scissor plane parameter: scissorPlaneParameters = (af bf el al ).
(af b, cf) = ﬁfp and dy = —ﬁf:p * PSJ;

5 Initialize point that exist in both scissor and face plane (Pij;,tersecti on)s and line of
cut vector (7).

6 Calculate point, vector, and validity of the line. Pj;t ersection’ Ufut, valid =

FindIntersection(scissor PlaneParameters, septumPlane Parameters)
7 if valid == false then
return PSJ;, Ps];, PS];, valid

end
10 else
11 Calculate the scissor initial cutting point:
PSJ;Wt = PomtToLineProjection(st;, Pf;tersecﬁon, ﬁgut).
12 Calculate squaredLineMagnitude: lineMagnitude? = BI? — (Pséart — Psfp)2
13 if squaredLineM agnitude < 0 then
14 valid = false.
15 return P, PJ, Pl valid
16 end
17 else
18 Calculate LineMagnitude: lineMagnitude = \/ lineM agnitude?
19 Calculate the scissor end cutting point:
Pefn =F indLineEndPoint(PsJ;aTt, lineMagnitude, 7’ ,) return
P, Pl P! walid
20 end
21 end

Algorithm 4: Finding point projection on 3D line




4 Processing Data

1. Estimate septum surface plane parameter. (See septum surface generation documen-
tation for more information)

2. Load current scissor parameter.
3. Collect scissor and septum pose sensor data.

4. Use function GenerateLineOfCut to generate line of cut data.



