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ABSTRACT

IGES is a file format which has gained widespread use but bas certain limilations such as lin-
ited mformation coverage and ambignous definitions. In order to overcome the limitations of ex-
isting neutral file formats, STEP has been developed as a more comprehensive mechanism for pro-
duct data exchange by ISO. This paper describes a file iranslation system between IGES and
STEP. In this system, three EXPRESS schemata are dcfined for IGES, STEP and the translation
relationship between TGES and STEP. Object codes are generated from the schemala and linked
with file access libraries 10 IGES and STEP files. The translation was verified by visualization
and reverse translation. The system developed in this study can easily applied to translate other
file formats because the file structure and translation relationship arc defined in EXPRESS - a

high level information modeling language.
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Table 1, Relationship of IGES-STEP cntities
IGES STEP

Circular_Arc(100)* Trimmed_Curve
Circular_Arc(100)* Circle
Composite_Curve(102) Composile_Curve
Plane(108) Plane
Line(110) Polyline
Poini(116) Cartesian_Point

Transformation_Matrix(124)"
Rational_B_Spline_Curve(126)*
Surface_Of_Revolution(120)
Rational_B_Spline_Surface(128)*
Curve_On_A_Parametric_Surface(142)
Trimmed_Parametric_Surface(144)

Cartesian_Transformation_Operator
B_Spline_Curve
Surface_Of_Revoluiion
B_Spline_Surface
Curve_On_Surface
Curve_Bounded Surface
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Fig. 2. STEP data model in EXPRESS-G

Circular_Arc dlE}e]oll 4 ZT¥ Circelar_Arc7} 2]
A 27H) B o] 3xiAbdl A2 Fol & vfehich
Center 2414 ¢ Vel 2 start_points} end_point
= Zpzt AR 3 B4 Vel

ENTITY Iges_Circular_Arc;
ZT: REAL;
center: LIST [2:3] OF REAL;
start_poini: LIST [2:3] OF REAL;
end_point: LiST [2:3] OF REAL,
END _ENTITY;

STEPHA& 78 e grict g £40& Fof3)
2| w3 < gzre] A% BAE 0|43t STEPS]
Trimmed Curve lE]E]2] WHERE BE2 wleie]
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A4 8 59 AL 9 3E FAYC. Trimmed_

Curve?] 44941 basis_curve= Circle-$ vyehilod, &
A trim 13} trim_29) kel e cloks} 213 F A9
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= ooipe T 3 ASdtel, §A master_
representation&- 0] ol -2 A& ZAJAE A
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& e,

ENTITY circle SUBTYPE OF (conic);
radius: REAL;

END _ENTITY;

ENTITY trimmed_curve SUBTYPE OF (bounded_
curve);
basis_curve: curve;
trim_1: SET [1:2] OF (rimming_select;
trim_2: SET [1:2] OF trimming_select;
sense_agreement: BOOLEAN;
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o
master_representation: trimming_pref-
erence;
WHERE
WR1: (HIINDEX (trim_1)=1}) XOR
(TYPEOCF (trim_1[1]) <> TYPEOF (rim_
12Dy
WR2: (HIINDEX (irim_2)=1) XOR
(TYPEOF (uim 2[1]) <> TYPEOF (tom_
2[2Dy;
END_ENTITY;
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gk 7olct. STEP Trimmed_Curve2] £44]] basis_
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AFE Yo 2 sl i R il A4
2 STEP Trimmed_Curve/Circle®] 44321 trim 101}
trim_2 Z1-& wbskck, &£43 ghe) ehelel SET [1:2]
OF trimming_selectyz ¥k} gho] FREHAY gli= 2
& 3 45pA] 9= SET ehl & ekt Tc sense_
agreement 3r- U3 A)ad g AF3le ALE
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FUNCTION trim_of_ca_to_tc {ccnter, arc_point:
LIST [2:3) OF REAL; trim point:
SET [1:2] OF mmming_select): SET
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[1:2] OF trimming_selcct; LOCAL
atan_x, atan_y: REAL;
END_LOCAL;
atan_x:=arc_point [0] - center [0];
atan_y:=arc_point [1] — center [1];
IF (atan_x=0) AND (atan_y=0)
THEN
trito_point:=0;
ELSE
trim_point:=ATAN (atan_v,
atan_x);
IF (trim_point < 0) THEN
trim_poinl:=2*PI+
trim_point;
END_IF;
END_IF,
RETURN (trim_point});

END_FUNCTION;

FUNCTION tc_sense_agreement(trim_1, trim 2:
SET[1:2] OF trimuming_select):
BOOLEAN;

LOCAL
bool: BOOLEAN;
END_LOCAL;
IF (im_2 > trim_1) THEN
bool:= T';
ELSE
bool:= F;
END_IF;
RETURN (bool);
END_FUNCTION;
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FUNCTION arc_point_of tc to ca ({center, arc_
point: LIST [2:3] OF REAL; trim_
point: SET [1:2] OF trimming_sclect:
radius: REAL): LIST [2:3] OF REAL;
LOCAL
atan x,atan y: REAL;
END_LOCAL;
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atan_x:=radius * COS (trim_point);
atan_y:=radius * SIN (trizn_point);
arc_point [0]:=center [O]+atan_x;
arc_point [1]:=center [1]+atan y;
RETURN (arc_poirt);
END_FUNCTION;
FUNCTION center_of_tc_to_ca {center: LIST [2:3]
OF REAL; coordinates: LIST [1:3]
OF REAL): LIST [2:3] OF REAL:
LOCAL
i: INTEGER;
END_LOCAL;
REPEATi:=0 TO (2);
center [i):=coordinates [i];
END_REPEAT;
RETURN (center);
END_FUNCTION;
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