


Figure 3: Detection and Tracking results in six example videos. (a1) and (b1) Moderate size blackbuck herd in a
grassland; (a2) and (b2) A big herd (blackbuck - 158 individuals) in the grassland; (a3) and (b3) blackbuck herd in a
shrubby area; (a4) and (b4) blackbuck herd in the mudflats; (a5) and (b5) Nest with a majority of older wasps and (a6)
and (b6) Nest with a majority of newly eclosed wasps. All images are zoomed and scales at different levels for visibility.
The size of wasps is around 1 cm and blackbuck is around 1 meter.
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use video observations for studying animal group behaviour in natural habitats and would be of use to a larger259

research community.260
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Features MOTHe Tracktor idTracker Yolo v3 BioTracker ToxTrac
V

id
eo

C
om

p
le

xi
ty

Detection against heterogeneous back-
ground?

yes for single indi-
vidual

no yes no no

Multiple individual tracking? yes in homogeneous
background

yes yes yes yes

Identifies stationary animals as well? yes yes yes yes no NA

E
as

e
of

u
se

Requires sophisticated infrastructure?
(GPUs)

no no minimum 8GB
RAM

yes no no

Interface and installation Command
based

Command
based

GUI Command
based

GUI GUI

Click and drag functionality for training-
data generation

yes NA NA no NA NA

P
er

fo
rm

an
ce

Maximum number of individuals tracked
in test run

156 8 35 - 11 in the exam-
ple figure

20

Computational efficiency 180
frames/minute
for 4K resolu-
tion video*

9 minutes 43
seconds for 33
MB video (fish
schooling)

2s per frame for
a HD video with
20 medaka fish

5
frames/minute
for 4K resolu-
tion video*

NA 25 frames per
second in HD
videos using
modern com-
puters

Species on which testing was done Antelope, Wasp Fish, spider,
termite, mice,
tadpole

Fish, ant, mice,
flies

Wildebeest, Ze-
bra

Fish Fish, mice,
cockroach, ant

Tested in conditions Natural and
semi-natural

Controlled
environment
for multiple
individuals

Common lab
conditions and
manipulations

Natural Controlled Controlled

274

Table 2: Comparison of MOTHe with other popular tracking solutions in terms of three qualitative features: video complexity, ease of use and performance. * Performance
quantified by running these techniques on blackbuck videos, all other run-time are as reported by the authors.275
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