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A Study on the Synthesis of Four-Bar Linkage Generating Automatic
Path by Using B-Spline Interpolation

Jin-su Kim*, Hyun-ik Yang**

ABSTRACT

Up until now, it is said that no satisfactory computer solutions have been found for synthesizing four-bar
linkage based on the prescribed coupler link curve. In our study, an algorithm has been developed to improve the
design synthesis of four-bar linkage automatically generating prescribed path by using B-spline interpolation. The
suggested algorithm generates the desired coupler curve by using B-spline interpolation, and hence the generated
curve approximates as closely as to the desired curve representing coupler link trajectory. Also, when comparing
each generated polygon with the control polygon, rapid comparison is easily achieved by applying convex hull
concept. Finally, optimization process using ADS is incorporated into the algorithm based on the 5 precision point
method to reduce the total optimization process time. As for examples, three different four-bar linkages were tested
and the results showed the effectiveness of the algorithm.
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Fig. 1 General desired control polygon and curve
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where
u,; : knots
p : order of curve
n : number of points
m : number of knots
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Fig. 2 The vertices coordinates of the rectangle
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Fig. 3 Explanation of C4 and C,
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Fig. 4 The area of the control polygon

26 5 #1x X"
A A2 QJI’—E]% 8 Al =

=), ol& 93 A AF wHE =43t dA)
7z Aegel s L F dE RS 474 2, 3, 4,
5E 91A AF WEEolg. olF

2.3, 4% 917 AY PHEL ol 2] Table 19

DR

ok st 2ZErt 7] gl 25 dAN 7
4 23 welgtm ¥ 4 Ut} Tabie 12 2
7vol 91zl A% W whE vX| e st A
No} 4, agja e v, aelar PR Asjok
b 27Eke] 58 vERda ik
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Table 2 Cost function and constraints of
the optimal design

—
Objective Function: min[max (| DPoinf ] — GPoind {})]
Constraints: | C,— Cl<ervor e
| RectArea,— RectArvea < ervov .
|\PolArea,— PolArea ) ervor,,
where
DPoint] i}:control points of desired curve

GPoind] i]:control points of generated curve

C scenter of desired diagonal line
C:center of generated diagonal line
RectArea jarea of desired rectangle
RectArea ;area of generated rectangle

PolArea sarea of desired control polygon

PolArea ;:area of generated control polygon
EYYO¥ yomr€TTOT boundary of center points
ervor . error boundary of rectangle

L error ,error boundary of control polygon
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Table 3 Objective function and constraints in
sequential linear programming.
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Fig. 5 The flow chart of the algorithm
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