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Mathematical analysis on morphological transformation and variation of iron
arrowheads in protohistoric Japan
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In this project, we got 600 outline figures of metal arrowheads from the
Kofun period protohistric Japan (3-7c AD) as well as the Korean peninsula by an elliptical fourier
analysis to illustrate thier temporal transfromation process and spatial variations. Especially we
found significant variations of the willow-leaf-shaped iron arrowheads between Northern Kyushu and
the other districts, as well as temporal transformation among them. Furthermore we discovered that
willow-leaf-shaped bronze arrowheads began to change their shapes drasticalliy in the late forth
century. It was proved to be multilineal diversification by main ingredient analysis. In doing so,
we popularized a procedure to illustrate the process and mechanism of artifacts of the past
objectively, quantitively and more visually than ever.



250

500

21

150

100

500



150

BT £2
FE—EKS vs BEZERS
- — —
= il e —
= == —
|

unknown Korea
unknown
Korea

B RE
FE—ERS vs BEZERS

10000

Eigenvalues

pca




g
O
o

63.3%
1
PC1
63.3%

%62
2od

%BTh
20d

ZERS

-4
E—FHKS vs E_ERS

1=Fa 7

&aa7 5
F—ERS vs P

pea

Eigenvalues

pca







#01

2019

2020

2020

2019

326




2020

256

(Hashimoto Tatsuya)

(20274269) (17701)
(Nakao Hisashi)
(20720824) (33917)
(Tamura Kohei)
(60725274) (11301)

(Takata Kanta)

(Noshita Koji)




