
Calculated variables for moth model. Below, we show a table of all the
required calculated variables to recreate the simulated model of a moth.

Variable Expression Units Description

m1 ρhead · 4
3π · (bhead)2 · ahead g Mass of head-thorax

m2 ρbutt · 4
3π · (bbutt)2 · abutt g Mass of the abdomen

echead ahead/bhead N/A Eccentricity of head-
thorax

ecbutt abutt/bbutt N/A Eccentricity of abdomen

I1
1
5m1 · (bhead)2·
(1 + (echead)

2)
g·cm2 Moment of inertia of the

head-thorax

I2
1
5m2 · (bbutt)2·
(1 + (ecbutt)

2)
g·cm2 Moment of inertia of the

abdomen

Shead π · (bhead)2 cm2 Surface area of the head-
thorax. In this case, it is
modeled as a sphere.

Sbutt π · (bbutt)2 cm2 Surface area of the ab-
domen. In this case, it
is modeled as a sphere.

Rehead ρA·
√
ẋ2 + ẏ2 ·

(2 · bhead)/µA

N/A Reynolds number for the
head-thorax

Rebutt ρA·
√
ẋ2 + ẏ2 ·

(2 · bbutt)/µA

N/A Reynolds number for the
abdomen

Cdhead 24/|Rehead|+
6/(1 +

√
|Rehead|) + 0.4

N/A Coefficient of drag for the
head-thorax

Cdbutt 24/|Rebutt|+
6/(1 +

√
|Rebutt|) + 0.4

N/A Coefficient of drag for the
abdomen
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