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Construction Design of the Keyhole-shaped Burial Mounds
and the Process of Increase in their Size
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£ 1 Python [CKDHRETFREOHEBE OIS A

R

# —*- coding: utf-8 —*-
from PIL import Image, ImageDraw

BU = 142 # 15R0ES

UNIT1 = BU % 45 % 10 # 2 FI5RB e A WA

UNIT2 = BU * 4.0 % 10 # §ii /7 50 il M B 5L He A LA

OPR =15 # BME RIS N9 2 OP OHifED It

FRONT =50 /40  # Ri5abBsmiE (i inimiE o454 PD)
FSR =10/50 # 07 H I £ 0

SL = 1036 #HBMMO RS (X 6, FIEH)
Ox =1000  # FPIEprLs X R

Oy =1000  # IUFrP.L Y JafE

WIDTH = 3000 # Mi{&olE

HEIGHT = 2000 # W&o S

# B oE

stepl =[05, 1,1, 1,4, 25] # SHFROLLEE (ESMAS)
step2 =[1,1,2,1,3,2]  # §iliEaiimoBsE Gumims»5)

# Mz {7y 27 b
def Draw_Circle(val):
r = int(val * UNITI)
draw.ellipse([((Ox - r, Oy - r), (Ox + r, Oy + 1)], outline = "red")

#edid WEcr 7y 27 b
def Draw_Line(sx, sy, tx, ty):
draw line((sx, sy, tx, ty), fill = "red")

im = Image.new('RGB", (WIDTH, HEIGHT), (255,255,255))
draw = ImageDraw.Draw(im)

# BEH Ny b O
draw.ellipse([(Ox + 40, Oy - 60), (Ox + 60, Oy - 40)], outline = "red", fill = "red")

# P E B o dih

steps = 0

stepl.reverse()

for i in stepl:
radius = float(i) + steps
Draw_Circle(radius)
steps = radius

#P HD X MR EZ KD B
r=0
for len in stepl:
r=r+len
Px = Ox + int(r * UNIT1 * OPR)
R = int(r * UNIT1) #R: #4815

#D B X JEREEZ KD B
F=0
for len2 in step2:
F=F +len2
Dx = Px + int(F * UNIT2)

# T A4 > o
Draw_Line(Ox - R, Oy, Dx, Oy)

# M FEESE T 4~ O
Draw_Line(Ox, Oy - R, Ox, Oy + R)

# et

Draw_Line(Px, Oy, Dx, Oy - int(Dx - Px) * FRONT))
Draw_Line(Px, Oy, Dx, Oy + int(Dx - Px) * FRONT))

# HiHR
Draw_Line(Dx, Oy - int(Dx - Px) * FRONT), Dx , Oy + int(Dx - Px) * FRONT))

# 15 ERE A o0 S o
step2.reverse()
=0

for j in step2:
Draw_Line(Px + int(UNIT2 #* H), Oy - int(UNIT2 * H * FRONT), Px + UNIT2 * H, Oy + int(UNIT2 * H * FRONT))
H=H+j
# [ A T o F
Draw_Line(Dx, Oy - int((Dx - Px) * FRONT), Dx - SL, Oy - int((Dx - Px) * FRONT) + int((Dx - Ox) * FSR))
Draw_Line(Dx, Oy + int((Dx - Px) * FRONT), Dx - SL, Oy + int((Dx - Px) * FRONT) - int((Dx - Ox) * FSR))

im.show()
#150510
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Construction Design of the Keyhole-shaped Burial Mounds
and the Process of Increase in their Size

NIIRO Izumi

The use of new technologies such as laser metrology has enabled us to reconstruct the detailed
three-dimensional shape of keyhole-shaped burial mounds. Drawing on the data, this article
elucidates the standard designs of huge keyhole tombs and classifies them by lineage.

The analysis of standard designs of tombs and their mutual relationships mainly focuses on
the following four tumuli that were recently laser-scanned: Nakatsuyama Tumulus (Tomb of
Empress Nakatsuhime) in Fujiidera City, Osaka Prefecture; Kamiishizu Misanzai Tumulus (Tomb
of Emperor Richii) in Sakai City, Osaka Prefecture; Tsukuriyama Tumulus in Okayama City; and
Kondagobydyama Tumulus (Tomb of Emperor Ojin) in Habikino City, Osaka Prefecture. Their
standard designs are examined in detail, mainly by comparing computer-modeled images and
survey maps.

In order to determine which unit of measurement was used for standard designs, we measure
the length between the center of the round rear portion and the point P where the vertical axis of
the tomb is intersected by the ridge lines connecting the corners of the steps in the quadrangular
front portion. This is the most reliable method because the locations of these points can be
determined with a minimum discrepancy. Moreover, when the edge of the burial mound is
ambiguous, the radius of the round rear portion can be easily estimated from the length between
the two points, which is often 1.5 times longer than the radius of the round portion.

Using the above-mentioned method, this study reveals the following five facts: (1) the unit of
measurement for length is bx, and the angle was determined by the ratio of the base to the height of
a right-angled triangle; (2) the widths of the stepped terraces were determined in multiples of 0.5
bu, which were the basic unit of measurement, although it usually varied between the quadrangular
front and round rear portions; (3) because standard designs hardly met the requirements of those
who placed the order, modifications were added in the actual designing process (e.g. extending the
length of the burial mound); (4) each tumulus was built based on a new standard design, rather
than existing ones; and (5) standard designs were passed down within the same lineage though

they grew in complexity.

Key words: Keyhole-shaped burial mound, standard design, laser metrology, linear measure
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