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Geometric Construction of the Crane-center by Origami with Compass
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Abstract: Orizuru can be folded from a quadrilateral which has the inscribed circle. Then

the center of crane which has convertibility of wings and the head is called the crane-center.

In this paper we consider a construction of the crane-center for given quadrilateral by origami

with compass.
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1: 2:

AB +CD = BC +DA A C

B D 2

ABCD A,C B,D B,D

J

J

ABCD AC A,C

AC A,C B,D

[1] ABC I AC

P (u, v) P̄ : ux+ vy+1 = 0 L : ux+ vy+1 = 0

L̄(u, v)

P L ¯̄P = P, ¯̄L = L

[8, 3.1]

2.1 Q : ax2+2bxy+cy2+2dx+2ey+f = 0 ae2−2bde+cd2+(b2−ac)f �= 0

Q̄ : (e2 − cf)x2 + 2(bf − ed)xy + (d2 − af)y2 +

2(cd− be)x+ 2(ae− bd)y + (b2 − ac) = 0 Q
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Q 2.1 Q̄ ¯̄Q = Q

[8, 3.4]

2.2 P L Q

1. P ∈ L ⇔ P̄ � L̄

2. P ∈ Q ⇔ P̄ Q̄

3. L Q ⇔ L̄ ∈ Q̄

F L F L

L

[3]

2.3 F ′ r S F

F S F, F ′ Q

Q P

(1) F S F ′P + FP = r 3

(2) F S |F ′P − FP | = r 4

3: 4:

O FF ′ x 2.3

Q FF ′ = 2k

(1) F S Q :
x2

α2
+

y2

β2
= 1 (α = r/2, β =

√
α2 − k2)

(2) F S Q :
x2

α2
− y2

β2
= 1 (α = r/2, β =

√
k2 − α2)
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J Q1, Q2

J̄ Q̄1, Q̄2

2.3

ABCD BD x AC BD

O 1 AD = a, AB = b

a > b ABCD BD

M OM = p, BD = 2k A,C Q B,D

Q :
(x− p)2

α2
− y2

β2
= 1 (1)

α = a−b
2 , β =

√
k2 − α2 Q x U UM = α

U (p− α, 0) [1] U ABD I

x 5, 6

5: p > α 6: p < α

2.1 Q Q̄

Q̄ : (p2 − α2)x2 + β2y2 + 2px+ 1 = 0 (2)

(i) A,C BD

p > α (2)

Q̄ :

(
x+ p

p2−α2

)2

(
α

p2−α2

)2 +
y2(
α

β
√

p2−α2

)2 = 1 (3)
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Q̄ R(− p
p2−α2 , 0) ξ = α

p2−α2 ζ = α

β
√

p2−α2

Q̄ F, F ′ x d

d =
√
ξ2 − ζ2 =

α

β(p2 − α2)

√
k2 − p2 (4)

Q̄ F, F ′ x − p
p2−α2 ± d X1, X2

2.3 Q̄ S F ′(X1, 0) r = 2ξ = 2α
p2−α2

F (X2, 0) 7

(ii) A,C BD

p < α (2)

Q̄ :

(
x− p

α2−p2

)2

(
α

α2−p2

)2 − y2(
α

β
√

α2−p2

)2 = 1 (5)

Q̄ R( p
α2−p2 , 0) ξ = α

α2−p2 , ζ = α

β
√

α2−p2

F, F ′ x d

d =
√
ξ2 + ζ2 =

α

β(α2 − p2)

√
k2 − p2 (6)

Q̄ F, F ′ x X1, X2
p

α2−p2 ±d (i)

2.3 Q̄ S F ′(X1, 0) r = 2ξ = 2α
α2−p2

F (X2, 0)

7:
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S F X1, X2 r

a, b, c, d, p, k

Q Q̄ S F

2.3 Q̄

ABCD J

1. BD x O A,C Q1

Q̄1 F1 S1 r1

S1

2. AC x O B,D

Q2 Q̄2 F2 S2 r2

S2

3. F1 S1 F2 S2 8

J J̄

4. J̄ J O J̄

H OJ = 1/OH OH J

1 1
√|p2 − α2| 1 1

2

8: O11

3 8

O1 O7 [7, 8]

O8 O11
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O8 P1 C P2

O9 P1 L P2 C

O10 P C L

O11 P1 C1 P2 C2

8 O11
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