BETTER POLYLINE DEFINITION

Simpler, more compact, less error-prone
a proposal for IFC4 Add1 (and the reference / design transfer views)
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Current status

complex definition for polylines
with circular arcs

= counts for > 95% of all polylines
= difficult definition of arcs

= too many possibilities

= order, two sense flags

= after >10 years of implementation,
still exchange errors

= “IFC doesn’t work”
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Complexity of definition coming from STEP

IfcTrimmedCurve = trimmed_curve
= 8 variances

lfcCompositeCurveSegment = composite _curve_segment
= 2 variances
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Big file sizes

defining this double-I profile
= 61 entities (lines)

#63= IFCCOMPOSITECURVE#54, 455 575,475,451 454, £57 200407 S1002107 #1 10,81 33116 210 #122), U
#64= FCCOMPOSITECURYESEGAMENT].CONTINUCUS. T #67);

#65= IFCCARTESIANFOINTID 257, 0.008]);
#65= IFCCARTESIANPCINT]-0. 257 0.006));
#57= IFCROUYLINE{[#65 #65])

#65= IFCCOMPOSITECUR)

EGMENT].CONTINUCUS. T #63);

#60= IFCTRIMMEDCURVE %74, (IFCPARAMETERVALLIE(D. 0}, £53),(IFCPARAMETERVALUE! ST0TS6I267048) 470), T, PARAMETER )

£70= IFCCARTESIANPOINTI{D 261,0.03));
£71= IFCAXISIPLACEMENT 20N 2.473);

#72= IFCCARTESIANPOINTI{.257,0.0300000000000001));

#73= IFCOIRECTIONI0.0-1. 0%
#74= IFCCIRCLE(ET 0.024);

#5= IFCCOMPOSITECURVESEGMENT CONTINUCUS. T #77);

£75= IFCCARTESIANPOINTI 254,0.41));
£77= IFCROUYLINE{#70 #78))

£75=IFCCOMPOSITECURVESEGMENT].CONTINUCUS. T #50);

£70= IFCCARTESIANFOINT(0.3,0.41);
#00=IFCPOLYLINE]575 #79))

#1= IFCCOMPOSITECURVESEGMENT.CONTINUCUS.  T.#33);

#89= IFCCARTESIANPOINTID.3,-0 1)
#83= IFCPOLYLINE{[#79 4571

= IFCCOMPOSITECURVESEGMENTI CONTINUCUE, T #55);

#5= IFCCARTESIANPOINTI. 254,011
£85= IFCPOLYLINE{[252 #35])

#7= IFCCOMPOSITECURVESEGMENT CONTINUCUS. T #33);

#5= IFCCARTESIANPCINTI 254, -0.03)
#50= IFCROUYLINE|[#55 #8])

£00= IFCCOMPOSITECURVESEGMENT] CONTINUCUS., T 491);
#01= IFCTRIMMEDCURVE}#95, (IFCPARAMETERVALUE(D. 0}, 486} {IFCPARAMETERVALUE! 1. 5707561257040),482), T., PARAMETER.);
#09= IFCCARTESIANPOINTID 257, -0.00600000000000004));

E03= IFCAXISZPLACEMENT 2004 207),

= IFCDARTESIJ\NPOI\IT[:EI.ZT,{.IJHIUUIM{JO:{IH]};

#05= IFCOIRECTIONI1.0,0.0));
#06= IFCCIRCLE[SS3,0.024);

#07= [FCCOMPOSITECURVESEGMENTI CONTINUCUE, T #00);

#08= IFCCARTESIANFOINTI{-D. 257 -0.005]);
#00= IFCROLYLINE{[#02 #98)

#100= IFCCOMPOSITECURVESEGMENT CONTINUOUS,,
#01= IFCTRIMMEDCURVE 06, [IFCPARAMETERVALLIE

#102= IFCCARTESIANPOINT{(-0.281,-0.03));
#103= IFCAXIS2PLACEMENTZD{E102 #103);

T MY

[0.0),#98), (IFCPARAMETERVALLIE( . 5T0TIEI267540) #102), T, PARAMETER )

#104= IFCCARTESIANPOINT([-0.257,-0.0300000000000004)

#105= IFCOIRECTIONGD.0,1
#105= IFCCIRCLE#103,0.024);

(7= IFCCOMPOEITECURVESEGMENT . CONTINUOUS,,

#1008 IFCCARTESIANPOINTY-0 231 -0.11]);
#109= IFCPOLYLINE[202 2408)):

#110= IFCCOMPOSITECURVESEGMENT] CONTINUOUS,,

#111= IFCCARTESIANPOINTY-0.3, -0 14));
£112= IFCPOLYLINE[BI08.#111));

#113= IFCCOMPOSITECURVESEGMENT.CONTINUOUS.,

#114= IFCCARTESIANPOINT(-0.3,0.11));
#115= IFCPOLYLINE[#1 11, £114]);

#115= IFCCOMPOSITECURVESEGMENT] . CONTINUOUS,,

#117= IFCCARTESIANPOINT{-0.281,0.11]);
#113= [FCPOLYLINE[ 44 217);

#{19= IFCCOMPOEITECUIRVESEGMENT . CONTINUOUS,,

#120= IFCCARTESIANPOINT(-0 284 0 03));
#124= IFCPOLYLINE[#4 47 #20));

#122= IFCCOMPOSITECURVESEGMENT] CONTINUOUS,,
#123= IFCTRIMMEDCURVER 27 [IFCPARAMETERVALLE

#124= IFCAXIS2PLACEMENT20[3125 #126);

T 0]

T #12)

T.#15)

T3]

T2

T Mz

10,044 20} {IFCPARAMETERVALLIE]1 ST070632670489) #66), T, PARAMETER.);

#125= IFCCARTESIANPOINTI-0.257 0.0200000000000001});

#126= IFCOIRECTION-1.0,0.0));
#127= IFCOIRCLER124,0.004);
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new considerations in STEP

5.2.3.1.94 via_arc_point

STE P N A via_arc point 15 a cartesian_point. When appearing i the points list of a polyline, the
. . via_arc_point defines an arc starting at the previous point in the polyline, passing through the
via_arc_point, and ending at the next point in the polyline. The arc defined by the via_arc_point

= requirement to define tool paths

eﬁl C I e ntly an d Wi t h n O i n te rp retati O n If two via points are considered coincident if any two consecutive points in the via re considered coin-

cident, they shall be considered to decrine a straight line secgrma rather than an arc. context of enclos-

ing representation.
= |ed to a refinement of STEP geometry
If a via point and the preceeding or following point in a polyline are considered coincident, the via
1 int shall by sidered to define straight line s s rather thi .
In AP238 point s e considered to define straight line segments rather than an arc

NOTE 2 Two points are considered coincident if they lie within the uncertainty distance given by the
global uncertainty_assigned_context of the enclosing representation.

NOTE 1 Since the arc defined by a via is less than 27, a full circle 1s described using more than one via point
The use of a via point to describe an are 1s also found in the circular_path entity in ISO 10303-105[3].

EXAMPLE In the exchange file fragment below. #10 describes a 270 degree arc on the XY plane, starting
at point #20, passing through point #30 and ending at point #40. Instance #50 describes a complete circle on the
XY plane, starting and ending at point #60. passing through point #70 and point #80.

*)
ENTITY via arc point
SUBTYPE OF (cartesian point);
WHERE
WR1: SIZEOF (USEDIN(SELF, 'INTEGRATED CNC SCHEMA.POLYLINE.POINTS')) > 0;
WR2: (0 = SIZEOF (QUERY (pl <*
USEDIN(SELF, 'INTEGRATED CNC SCHEMA.POLYLINE.POINTS')
((pl.points[l] = SELF) OR (pl.points[HiIndex (pl.points)] = SELF))
))) i
END_ENTITY;
(* start

nd', (0,1.,0));

Figure 53 illustrates the arc and a complete circle described by the exchange file fragment

start and end

Formal propositions:
end

WR1: The via_arc_point shall appear in the points list of at least one polyline. via via #1 via #2

WR2: The via_arc_point shall not appear as either the first or last element in the points list of any
polyline.
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Pros and cons of STEP-NC solution

Pros: Cons:

= small file sizes = specific agreement on full circle

= easy to understand adds to potential confusion

= minor modification of existing = subtyping from Cartesian point
schema (polyline unchanged, based on role of point not elegant
Cartesian point subtype added) = not easily extensible (e.g. quadric or

Bezier curves)

= no easy detection of new
functionality for upward compatibility
(since same polyline entity is used)
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Proposal 1

corresponding lists

ENTITY IfcPolyArcLine

SUBTYPE OF (IfcBoundedCuve);

Points : IfcCartesianPointList;

Roles : LIST [2:?] OF IfcRolelnPath;
END_ENTITY;

TYPE IfcRolelnPath = ENUMERATION OF
(PNT,

POC)
END_TYPE;

example

#65= IFCPOLYARCLINE(#66,(-PNT.,.PNT.,.POC.,.PNT.,.PNT.,
-PNT.,.PNT.,.PNT.,.PNT.,_.POC.,.PNT.,.PNT.,.POC.,.PNT.,.PNT._,.
PNT.,.PNT.,.PNT.,.PNT.,.POC.,.PNT.));

#66= IFCCARTESIANPOINTLIST2D((-0.257,0.006), (0.257,0.006),
(0.2739706,0.0130294), (0.281,0.03),(0.281,0.11),(0.3,0.11),
(0.3,-0.11),(0.281,-0.11),(0.281,-0.03), (0.2739706,
-0.0130294), (0.257,-0.006), (-0.257,-0.006) , (-0.2739706,
-0.0130294), (-0.281,-0.03),(-0.281,-0.11)),(-0.3,-0.11),
(-0.3,0.11),(-0.281,0.11),(-0.281,0.03), (-0.2739706,
0.0130294), (-0.257,0.006));

<IfcPolyArcLine Roles=“pnt pnt poc pnt pnt pnt pnt pnt pnt
poc pnt pnt poc pnt pnt pnt pnt pnt pnt poc pnt”>

<Points xsi:type=“lfcCartsesianPointList2D” CoordList="
-0.257 0.006 0.257 0.006 0.2739706 0.0130294 0.281 0.03 0.281
0.11 0.3 0-11 0.3 -0.11 0.281 -0.11 0.281 -0.03 0.2739706
-0.0130294 0.257 -0.006 -0.257 -0.006 -0.2739706
-0.0130294 -0.281 -0.03 -0.281 -0.11 -0.3 -0.11 -0.3 0.11 -
0.281 0.11 -0.281 0.03 -0.2739706 0.0130294 -0.257 0.006/>

</1fcPolyArcLine>
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Proposal 2

list with roles and point indices

ENTITY IfcPolyArcLine
SUBTYPE OF (IfcBoundedCuve);

Points : IfcCartesianPointList;

Roles : LIST [1:?] OF IfcPointslnPath;
END_ENTITY;

TYPE I1fcPointsInPath = SELECT
(1fcRolelnPath,

IfcindexList)
END_TYPE;

TYPE IfcRolelnPath = ENUMERATION OF
(SGMT,

ARC)
END_TYPE;

TYPE IfclndexList =
LIST[1:?] OF INTEGER;
END_TYPE;

example

#65=1FCPOLYARCL INE(#66 , (1FCROLEINPATH(.SGMT.), IFCINDEXLIST(1
,2), IFCROLEINPATH(.ARC.), IFCINDEXLIST(2,3,4), IFCROLE INPATH( -
SGMT.), IFCINDEXLIST(4,5,6,7,8,9), IFCROLEINPATH(.ARC.), IFCIND
EXLIST(9,10,11), IFCROLEINPATH(.SGMT.), IFCINDEXLIST(11,12), IF
CROLEINPATH(.ARC.), IFCINDEXLIST(12,13,14), IFCROLEINPATH( . SGM
T.), IFCINDEXLIST(14,15,16,17,18,19), IFCROLEINPATH(.ARC.), IFC
INDEXLIST(19,20,21));

#66= IFCCARTESIANPOINTLIST2D((-0.257,0.006),(0.257,0.006),
(0.2739706,0.0130294),(0.281,0.03),(0.281,0.11),(0.3,0.11),
(0.3,-0.11),(0.281,-0.11),(0.281,-0.03), (0.2739706,
-0.0130294),(0.257,-0.006), (-0.257,-0.006) , (-0.2739706,
-0.0130294),(-0.281,-0.03),(-0.281,-0.11)), (-0.3,-0.11),
(-0.3,0.11),(-0.281,0.11),(-0.281,0.03), (-0.2739706,
0.0130294), (-0.257,0.006));

<IfcPolyArcLine>
<PointRoles>
<IlfcRolelnPath>sgmt</I1fcRolelnPath>
<IfclndexList>1 2</IfclndexList>
+ 14 more lines +++++++++++++++++++++++++++++++H++H++H+ 4

<Points xsi:type=“IfcCartsesianPointList2D” CoordList="
-0.257 0.006 0.257 0.006 0.2739706 0.0130294 0.281 0.03
0.281 0.11 0.3 0.11 0.3 -0.11 0.281 -0.11 0.281 -0.03
0.2739706

-0.0130294 0.257 -0.006 -0.257 -0.006 -0.2739706

-0.0130294 -0.281 -0.03 -0.281 -0.11 -0.3 -0.11 -0.3 0.11 -
0.281 0.11 -0.281 0.03 -0.2739706 0.0130294 -0.257 0.006”/>
</I1fcPolyArcLine>
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Proposal 3

list with explicit segments

ENTITY IfcSegmentedCurve
SUBTYPE OF (IfcBoundedCuve);

Segments : IfcCurveSegment;
END_ENTITY;

ENTITY IfcCurveSegment
SUPERTYPE OF (ONE OF (
IfcLineSegment, IfcCircularArcSegment))
SUBTYPE OF (IfcGeometricRepresentationltem);
END_ENTITY;

ENTITY IfcLineSegment

SUBTYPE OF (IfcSegmentedCurve)

Points : LIST [2:?] OF IfcCartesianPoint;
END_ENTITY;

ENTITY IfcCircularArcSegment

SUBTYPE OF (IfcSegmentedCurve)

Points : LIST [3:3] OF IfcCartesianPoint;
END_ENTITY;

example

#65=1 FCSEGMENTEDCURVE ((#66 , #67 ,#68 ,#69, #70 ,#71,#72,#73)) ;
#66=1FCLINESEGMENT ((#101,#102));
#67=1FCCIRCULARARCSEGMENT ((#102,#103,#104));
#68=1FCLINESEGMENT ((#104,#105, #106 ,#107 , #108 ,#109)) ;
#69=1FCCIRCULARARCSEGMENT ((#109,#110,#111));
#70=1FCLINESEGMENT ((#111,#112));
#71=1FCCIRCULARARCSEGMENT ((#112,#113,#114));
#72=1FCLINESEGMENT ((#114,#115,#116 ,#117,#118,#119));
#73=1FCCIRCULARARCSEGMENT ((#119,#120,#121));

#101= IFCCARTESIANPOINT((-0.257,0.006));

#102= IFCCARTESIANPOINT((0.257,0.006));

#103= IFCCARTESIANPOINT((0.2739706,0.0130294));
#104= IFCCARTESIANPOINT((0.281,0.03));

#105= IFCCARTESIANPOINT((0.281,0.11));

#106= IFCCARTESIANPOINT((0.3,0.11));

#107= IFCCARTESIANPOINT((0.3,-0.11));

#108= IFCCARTESIANPOINT((0.281,-0.11));

#109= IFCCARTESIANPOINT((0.281,-0.03));

#110= IFCCARTESIANPOINT((0.2739706,-0.0130294));
#111= IFCCARTESIANPOINT((0.257,-0.006));

#112= IFCCARTESIANPOINT((-0.257,-0.006));

#113= IFCCARTESIANPOINT((-0.2739706-0.0130294));

+ 8 more lines +++++++++++++++++++++++++++++t+Ht+t++Ht+H++

Model Support Group

Thomas Liebich

buildingSMART.

o International hdme of openBIMa



Proposal 4

list with indexed segments

ENTITY IfclindexedPolyCurve
SUBTYPE OF (IfcBoundedCuve);
Points : IfcCartesianPointList;
Segments : OPTIONAL LIST [1:?] OF
IfcSegmentindexSelect;
Selfintersect : OPTIONAL IfcBoolean;
END_ENTITY;

TYPE IfcSegmentlndexSelect = SELECT
(1fcLinelndex,
IfcArclindex)
END_TYPE;

TYPE IfcLinelndex =
LIST[2:?] OF IfcPositivelnteger;
END_TYPE;

TYPE IfcArclndex =
LIST[3:3] OF IfcPositivelnteger;
END_TYPE;

example

#65=1FCINDEXEDPOLYCURVE((#66, (1fcLinelndex((1,2)), I1fcArcinde
x((2,3,4)),1fcLinelndex((4,5,6,7,8,9)), 1fcArcindex((9,10,11)
), IfcLinelndex((11,12)), 1fcArclndex((12,13,14)), IfcLinelndex
((14,15,16,17,18,19), IfcArclndex((19,20,1)), .F.);

#66= IFCCARTESIANPOINTLIST2D((-0.257,0.006),(0.257,0.006),
(0.2739706,0.0130294),(0.281,0.03),(0.281,0.11),(0.3,0.11),
(0.3,-0.11),(0.281,-0.11),(0.281,-0.03),(0.2739706,
-0.0130294),(0.257,-0.006),(-0.257,-0.006), (-0.2739706,
-0.0130294),(-0.281,-0.03),(-0.281,-0.11)),(-0.3,-0.11),
(-0.3,0.11),(-0.281,0.11),(-0.281,0.03),(-0.2739706,
0.0130294),(-0.257,0.006));

<IfclndexedPolyCurve>

<Segments>
<IfcLinelndex>1 2</I1fcLinelndex>
<IfcArclndex>2 3 4</IfcArcindex>
<IfcLinelndex>4 5 6 7 8 9</IfcLinelndex>
<IfcArclndex>9 10 l1li</I1fcArclndex>
<IlfcLinelndex>11 12</I1fcLinelndex>
<IfcArclndex>12 13 14</1fcArclndex>
<IfcLinelndex>14 15 16 17 18 19</IfcLinelndex>
<IfcArclndex>19 20 1</I1fcArclndex>
</Segments>

<Points xsi:type=“lfcCartsesianPointList2D” CoordList=*
-0.257 0.006 0.257 0.006 0.2739706 0.0130294 0.281 0.03
0.281 0.11 0.3 0.11 0.3 -0.11 0.281 -0.11 0.281 -0.03
0.2739706 -0.0130294 0.257 -0.006 -0.257 -0.006 -0.2739706
-0.0130294 -0.281 -0.03 -0.281 -0.11 -0.3 -0.11 -0.3 0.11 -
0.281 0.11 -0.281 0.03 -0.2739706 0.0130294 -0.257 0.006/>
</1fclndexedPolyCurve>
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Proposed IFC extension

IfcindexedPolyCurve
= new subtype of bounded curve

= along IfcPolyline (so it remains
unchanged for compatibility)

= uses new IfcCartesianPointList
(introduced for tessellation) for
even smaller files

= [ist of segments stored with
identifier (line | arc) and index into
point list

= easily extensible (e.g. to hold
control points for quadric or Bezier
curves)
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Comparison of IfcCompositeCurve & IfcPolyArcLine

using Ifc itecurve

Using new proposed IfcindexedPolyCurve

#53= [FCCOMPOSITECLRVE|[#54, 208,575, 51 5,751,734, 847 200, #07 100, #107 #110,#113 816,219 #122), ),
#54= IFCCOMPOSITECURVESEGMENT{ CONTINUOUS., T_#67);

#55= [FCCARTESIANPOINT((0.257,0.006});

#56= [FCCARTESIANPOINT([-0.257,0.008);

#57= [FCPOLYLINE((#66,#55));

#56= [FCCOMPOSITECURVESEGMENT] CONTINUOU
#50= [FCTRIMMEDCURVE(ET4, (IFCPARAMETERVALL
FCCARTESIANPOINT([0.281,0.03));
FCAXISIPLACEMENTIDT £73);
FCCARTESIANPOINT((D.257,0.0300000000000004)];
FCDIRECTION((D.0 -
FCCIRCLERT,0.024);
FCCOMPOSITECURVESEGMENTY, CONTINUOUS,,
= IFCCARTESIANPOINT((0 281,0.11));
FCPOLYLINE{[#70,475));
FCCOMPOSITECURVESEGMENT] CONTINUOUS,, T_#30];

FCCARTESIANFOINT(0.3,0.11));

aeo IFCROLYLINE{[£76,#79));

#31= [FCCOMPOSITECURVESEGMENT( CONTINUOUS, T_#83);

#32= [FCCARTESIANPOINT((0.3,0.11)];

#33= [FCPOLYLINE([#70,#32));

#34= [FCCOMPOSITECURVESEGMENT{ CONTINUOUS., T_#35);

#35= IFCCARTESIANPOINT((0.281 -0.11]);

#36= [FCPOLYLINE[#2,485));

#37= [FCCOMPOSITECURVESEGMENT] CONTINUOUS, T_#89);

#38= [FCCARTESIANPOINT((0 251 -0.03));

#30= [FCPOLYLINE([#85,#33));

#00= [FCCOMPOSITECURVESEGMENT{ CONTINUOUS., T _#01);

#01= [FCTRIMMED CURVE[S0E (IFCPARAMETERVALUED 0] #33) (IFCPARAMETERVALUE(1 570705:32679489) 592), T., PARAMETER ];
#02= [FCCARTESIANPOINT({0.257,-0.00600000000000004]);

#03= [FCAXIS2PLACEMENTZD#04 £05);
#04= [FCCARTESIANPOINT((0 257 -0.0300000000000001 );
#95= [FCDIRECTION({1.0,0.0]}

#06= [FCCIRCLE(#93,0 024);
#07= [FCCOMPOSITECURVESEGMENT] CONTINUOUS, T #99);
#05= [FCCARTESIANPOINT([-0.257,-0.005]];

#00= [FCPOLYLINE[#02, #02]);

#100= IFCCOMPOSITECURVESEGMENT( CONTINUDUS,,
#101= IFCTRIMMEDCURVE(#106, (IFCPARAME TERVALUE(
#107= IFCCARTESIANPOINT(-0.281,-0.03)];

#103= FCAXIS2FLACEMENTAD(#044103);

#104= [FCCARTESIANPOINT((-0.257 -0 0300000000000001]
#105= IFCOIRECTION{{D.0,1.0]);

CCIRCLE#103,0.024),

CCOMPOSITECURVESEGMENT( CONTINUDUS,, T, #108);
CCARTESIANPOINT(-D.281,-0.11)];

(IFCPARAMETERVALUE(1 ST07053267348) #70), T., PARAMETER )

#H1);
0)#08) IFCPARAMETERVALUE]! 5T0T963267049) #102), T, PARAMETER );

today

CCOMPOSITECURVESEGMENT( CONTINUOUS., T, $112);
CCARTESIANPOINTY-0.3,-0.11));

#112= IFCPOLYLINE([#108 #111]);

#113= IFCCOMPOSITECURVESEGMENTI CONTINUDUS,, T #115);
#114= IFCCARTESIANPOINTI-0.3,0.11]);

CPOLYLINE([#111,£114]);

CCOMPOSITECURVESEGMENT( CONTINUDUS,, T, #118);
CCARTESIANPOINT(-D.281,0.11]);

CPOLYLINE([#114 #117]);

#110= FCCOMPOSITECURVESEGMENTI CONTINUOUS, T, #121)
#120= IFCCARTESIAMPOINTY-D.284,0.03]);

#121= IFCPOLYLINE([#117 £120]);

#127= IFCCOMPOSITECURVESEGMENT( CONTINUDUS, T, #123);
#123= IFCTRIMMEDCURVE(#127, [IFCPARAME TERVALUE(
#124= [FCAXIS2PLACEMENT2D(#125 2426 );

#125= [FCCARTESIANPOINT((-0.257,0.0300020002000001};
#126= IFCDIRECTION{-1.0,0.0);
#127= IFCCIRCLE(#124,0.024)

0),#120),(IFCPARAMETERVALUE(1 5T079532670450) #66), T., PARAMETER );

.x.aﬁs:ch|NDE>(E|J=0|_YcuR\.rzl;[ﬁﬁs:aninelrdem;(1,2;.;.,|-'cmc|nuex[:z:a:4]]:nc_inelndemq'
12)), ehreindex({12,13,14)), HeL inelndex{[18,15,16,17,13,10), FeArclndex([19,20,1
FCCARTESIANPOINTLISTZD((-0.257,0.006)(0.

56
10.3,-0.11),00.281,0

0.281,-0.11)}(-0.3,4011),(-0.3,0.11),(-0.281,0.11),-0.264,0.03} [-0.2738706, 0.0130294),(-0.257,0.006]);

7.8,5)] FicArcindex][©, 10, 1)), eLneing

008}, (D.2738706,0.04:3090
11),(0:281,-D.03],{0.2735706,-0.0120204),(0.257,0.006),(0.257,

1254,0.03},(0.281,0.41),(0.3,0.41),
00},(-0.2738706,-0.0130204),1-0.281,-0.03), -
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