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Simpler, more compact, less error-prone
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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”

Thomas Liebich



Model Support Group

Complexity of definition coming from STEP

IfcTrimmedCurve = trimmed_curve
 8 variances

IfcCompositeCurveSegment = composite_curve_segment
 2 variances

together: 16 variances

Thomas Liebich
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Big file sizes

defining this double-I profile
 61 entities (lines)
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new considerations in STEP

STEP-NC
 requirement to define tool paths 

efficiently and with no interpretation 
error

 led to a refinement of STEP geometry 
in AP238
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Pros and cons of STEP-NC solution

Pros:
 small file sizes
 easy to understand
 minor modification of existing 

schema (polyline unchanged, 
Cartesian point subtype added)

Cons:
 specific agreement on full circle 

adds to potential confusion
 subtyping from Cartesian point 

based on role of point not elegant
 not easily extensible (e.g. quadric or 

Bezier curves)
 no easy detection of new 

functionality for upward compatibility 
(since same polyline entity is used)

Thomas Liebich
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Proposal 1

corresponding lists
ENTITY IfcPolyArcLine
SUBTYPE OF (IfcBoundedCuve);
Points : IfcCartesianPointList;
Roles  : LIST [2:?] OF IfcRoleInPath;

END_ENTITY;

TYPE IfcRoleInPath = 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=“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”/>

</IfcPolyArcLine>
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Proposal 2

list with roles and point indices
ENTITY IfcPolyArcLine
SUBTYPE OF (IfcBoundedCuve);
Points : IfcCartesianPointList;
Roles  : LIST [1:?] OF IfcPointsInPath;

END_ENTITY;

TYPE IfcPointsInPath = SELECT
(IfcRoleInPath,
IfcIndexList)

END_TYPE;

TYPE IfcRoleInPath = ENUMERATION OF
(SGMT,
ARC)

END_TYPE;

TYPE IfcIndexList = 
LIST[1:?] OF INTEGER;

END_TYPE;

example
#65=IFCPOLYARCLINE(#66,(IFCROLEINPATH(.SGMT.),IFCINDEXLIST(1
,2),IFCROLEINPATH(.ARC.),IFCINDEXLIST(2,3,4),IFCROLEINPATH(.
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>

<IfcRoleInPath>sgmt</IfcRoleInPath>

<IfcIndexList>1 2</IfcIndexList>

+ 14 more lines ++++++++++++++++++++++++++++++++++++++++++
<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”/>
</IfcPolyArcLine>
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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 (IfcGeometricRepresentationItem);

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=IFCSEGMENTEDCURVE((#66,#67,#68,#69,#70,#71,#72,#73));

#66=IFCLINESEGMENT((#101,#102));

#67=IFCCIRCULARARCSEGMENT((#102,#103,#104));

#68=IFCLINESEGMENT((#104,#105,#106,#107,#108,#109));

#69=IFCCIRCULARARCSEGMENT((#109,#110,#111));

#70=IFCLINESEGMENT((#111,#112));

#71=IFCCIRCULARARCSEGMENT((#112,#113,#114));

#72=IFCLINESEGMENT((#114,#115,#116,#117,#118,#119));

#73=IFCCIRCULARARCSEGMENT((#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 ++++++++++++++++++++++++++++++++++++++++++

Thomas Liebich
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Proposal 4

list with indexed segments
ENTITY IfcIndexedPolyCurve
SUBTYPE OF (IfcBoundedCuve);
Points : IfcCartesianPointList;
Segments :      OPTIONAL LIST [1:?] OF 

IfcSegmentIndexSelect;
SelfIntersect : OPTIONAL IfcBoolean;

END_ENTITY;

TYPE IfcSegmentIndexSelect = SELECT
(IfcLineIndex,
IfcArcIndex)

END_TYPE;

TYPE IfcLineIndex =
LIST[2:?] OF IfcPositiveInteger;

END_TYPE;

TYPE IfcArcIndex =
LIST[3:3] OF IfcPositiveInteger;

END_TYPE;

example
#65=IFCINDEXEDPOLYCURVE((#66,(IfcLineIndex((1,2)),IfcArcInde
x((2,3,4)),IfcLineIndex((4,5,6,7,8,9)),IfcArcIndex((9,10,11)
),IfcLineIndex((11,12)),IfcArcIndex((12,13,14)),IfcLineIndex
((14,15,16,17,18,19),IfcArcIndex((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));

<IfcIndexedPolyCurve>

<Segments>

<IfcLineIndex>1 2</IfcLineIndex>

<IfcArcIndex>2 3 4</IfcArcIndex>

<IfcLineIndex>4 5 6 7 8 9</IfcLineIndex>

<IfcArcIndex>9 10 11</IfcArcIndex>

<IfcLineIndex>11 12</IfcLineIndex>

<IfcArcIndex>12 13 14</IfcArcIndex>

<IfcLineIndex>14 15 16 17 18 19</IfcLineIndex>

<IfcArcIndex>19 20 1</IfcArcIndex>

</Segments>

<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”/>
</IfcIndexedPolyCurve>
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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

 list 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) 

Thomas Liebich
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Comparison of IfcCompositeCurve & IfcPolyArcLine

today

IFC4 Add1

Thomas Liebich
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