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The estimation of the watermelon density from a two-dimensional photograph
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Abstract

The density of a watermelon floating in a container of water is estimated with a simplified method from theoretical
geometry without consideration of three —dimensional effects. The watermelon was approximated as a sphere.
The results of the theoretical geometry can be compared with the results from the laboratory and the result can be

introduced to physics classes.
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Figure 1 Watermelon in water
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v, =%717ﬂ3(1+%c0s6’0(3—cos2 6)) )

Figure 2 Geometry of sphere (watermelon)
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Figure 3 Slice of sphere

msmﬂ%mm'ﬁwaé‘luﬁma:mwwmuﬁu
2aunsla

971 Figure 1. ﬁﬂﬁﬁmmgﬂLLmaIwﬁuﬁﬂaﬂuﬂﬂﬂ
unlunimidnga 6, "L@’Tﬂmmuﬁaa@mngamn
ﬁaﬁu’%am@hgumnmmﬁmﬁuf sin :%} LRz T7ALA
I o Judansuves Lﬁumguﬁnmwaaa:ﬁgﬂﬁﬁ%‘ﬂﬁ
W unueg D, =2w Ll,azl,éfumgmﬁﬂmamaﬁunmama
nan (\ugudgas) de D, =2r lag ,Ll=% LRILN AN
cosf, dg -2 lugumsd 4 a2ld

Vo:§7uf3(1+(l+%,uz,/1—y2) (5)
P! P

0.9-

0.8

07

0.6

0.5 : . . H
0.0 0.2 04 0.6 5 1.0

Figure 4 Graph of the relationship between®

p v & 4
— and u thilsinesvasuasldu ¥, =—2°

AV o ' ™~ A Y v &
AVIILRAATEINVDIUINA NN i e Tn



230 Choogjit Sarapak

Yo _Losasl i i 6
” 2(1+(1+2,U) 1=47) (6)

m

s :‘4 =3 a t:ll [ Y &
ANUWBIITNVNIDLVLURUNITN 3 I%NVL@L‘II‘H,

Lo Lararl iy (7)
P, 2 2

Fananuuani lumImaaaIndsuiasves
WAIlY WRTAINRWILIUY ammiw%ﬁuagﬁu AATEIN

U @3 Figure 4 ugadtianmwaasain vedd5unasvad
V

w

P Y o A P PV —
LL@]OINW%MI%%’]HUUEN’WI‘T&Jadu’mgﬂLL‘Vlu‘Yluuﬂa 124
m

P

RLRG RIS alabl! ey Ao é’@mdmmmﬂmuuummgﬂ
waIluAaANAW LN RN TUYaI 4 8038 IN
. Jod RO v

F9NaN9SNA 1 1le 1 =0 Feriudauasly auluiatng

suysal (lifdwudagilen) dandmszning F

S D Puw
NARIDENITN o) Yo 4 azLiNNT 91N Figure 2 921An

e K ﬁ@hﬁaalLLami'lmmJ’%mmﬂumuﬁag’mﬁa

[
o A

Wasfiadesas dudSouisunulan ﬁﬁaazagﬂﬁ
'ﬁmmna:aglnﬁﬁuﬁv‘ﬂaﬂmﬁaﬁum (Fnasnindn
\dwilszlu Figure 2 8asnaauadnanazaas qa@aaamfia
1=~0.7 uazrasann 4~0.85 daaIuzanadinsg
M5

AMNASIUTINTEIWIANAT £ 3% Tana
Gﬁ‘usﬁauuﬂﬂﬁﬂﬂmﬁmmngﬂﬁLtﬂmﬁm 2 {16 wananin
wurhgudnans Dv uaz D ﬂvfuvl,&i"l,ﬁagjslml,mi:mu
derufidosefiiuda srieesnslsinuazfininddn
1~0.7 y3atasnin dwiuuaalutin fanunmL%
Aldziinanuaaanaen asndanuamanaan

lumsiad 4 @9nan

nsdszanmanlagladnarsswinisinivzas
uasluiwinuazdminananiuszning D, uaz D

sun@irhnuald Do uaz D agluszsinvluum
sedui@eain laamsda W uas 7 asvnuwnwinofile
Tagldliussialunisiadn Ganadildaunsauansany
table 1 aEWUINAN K ﬁvlﬁaza%iﬂizmm 0.83 Lilaunuen
2 asluaumsfi 7 92l

1 0.68
P S+ A+ = VT 069)

Pw
1

Pm _ 21 + (1.34)V032)

Pw 2

pm = 0.87 gem™3

J Sci Technol MSU

Table 1 Estimation Pm without considering the refraction

at water surface and the spatial separation

between Dw and D,,

Watermelon D"' D,- I P,
w1 12 13.7 0.87 0.83
w2 10.3 11.6 0.88 0.82
w3 11 13 0.84 0.86
w4 11.2 13.5 0.83 0.87
w5 11.5 13.6 0.84 0.86
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Figure 5 Radius on the photograph is BD while the

camera is on A and no light refraction at D
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Table 2 Estimation Pm by considering the spatial
separation between Dw and Dr but no the

refraction at water surface

Watermelon w 7 u P,
w1 6 7.5 0.80 0.89
w2 5.15 6.2 0.83 0.87
w3 55 71 0.77 0.91
W4 5.6 7.4 0.75 0.92
W5 5.75 7.4 0.77 0.91
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Table 3 Verification of watermelon density from Archime-

des’ principle

A (cm) B (cm) m(kg) V(L) P,
16.42 16.71 212 2177 0.97
14.64 14.80 1.53 1.450 1.05
16.48 16.56 2.04 2.225 0.92
15.92 16.24 214 2177 0.97
16.57 16.65 2.16 222 0.97
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Table 4 The density of watermelon from the experiments

Watermelon P P2 Pos
w1 0.83 0.89 0.97
w2 0.82 0.87 1.05
w3 0.86 0.91 0.92
W4 0.87 0.92 0.97
W5 0.86 0.91 0.97
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