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Feasibility of Optical Character Recognition (OCR) for
Non-native Turtle Detection®
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ABSTRACT

Alien species cause problems in various ecosystems, reduce biodiversity, and destroy ecosystems.
Due to these problems, the problem of a management plan is increasing, and it is difficult to accurately
identify each individual and calculate the number of individuals, especially when researching alien
turtle species such as GPS and PIT based on capture. this study intends to conduct an individual
recognition study using a UAV. Recently, UAVs can take various sensor-based photos and easily
obtain high-definition image data at low altitudes. Therefore, based on previous studies, this study
investigated five variables to be considered in UAV flights and produced a test paper using them. OCR
was used to monitor the displayed turtles using the manufactured test paper, and this confirmed the
recognition rate. As a result, the use of yellow numbers showed the highest recognition rate. In
addition, the minimum threat distance was confirmed to be 3 to 6m, and turtles with a shell size of

6 to 8cm were also identified during the flight. Therefore, we tried to propose an object recognition
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methodology for turtle display text using OCR, and it is expected to be used as a new turtle

monitoring technique.

Key Words: Drone, Alien Species, UAV, Avoidance distance
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et al, 2018). W3k UAV H|3} A] B& A< Teds gRlstart gt
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21.09.30. Red-eared slider
(Trachemys scripta)
Avoidance distance: 3m

21.10.06. River Cooter
(Pseudemys concinna)
Avoidance distance: 2m

21.10.19. River Cooter
(Pseudemys concinna)

Avoidance distance: 5Sm

Figure 1. Using UAV to measure threats for species in a Avoidance distance(a, b: ANAFI Thermal, c: Phantom 4)
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Table 1. Test sheet key variables for object identification through UAV

Test sheet variable

Contents of variables

Color Red, Yellow, White
Site area Open area, Shaded area
Shell Size 20/15/13/11/10/8/6/4cm
Marking Text(English), Number(Arabic numerals)
Altitude 20/15/13/10~3m
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Figure 2. Example of test paper considering UAV and OCR recognition variables
(Test paper is manufactured considering size, marking method, and color)
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Figure 3. Recognition rate for variables on each test paper according to altitude (N=number, En=English)
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Appendix 1. Supervised and unsupervised classification based on RGB

Supervised [ Unsupervised
Elevation Color Mini mun Identification criteria
for Number/Text
Open area Shading area Open area Shading area
Number | 4cm | Number | 6cm | Number | 20cm | Number | 20cm
Yellow
Text 6cm Text 6cm Text - Text -
10m Red Number | 15cm | Number | 20cm | Number - Number -
Text 15cm Text 15cm Text - Text -
. Number | 4cm | Number | 6cm | Number | 20cm | Number | 20cm
White
Text 6cm Text 6cm Text - Text -
Yellow Number | 4cm | Number | 6cm | Number | 20cm | Number | 20cm
Text 6cm Text 6cm Text - Text -
om Red Number | 13cm | Number | 1lcm | Number - Number -
Text 10cm Text 10cm Text - Text -
. Number | 4cm Number | 4cm | Number | 20cm | Number | 20cm
White
Text 4cm Text 6cm Text - Text -
Number | 4cm | Number | 6cm | Number | 20cm | Number | 20cm
Yellow
Text 6cm Text 6cm Text - Text -
8m Red Number | 10cm | Number | 1lcm | Number - Number -
Text 10cm Text 10cm Text - Text -
White Number | 4cm | Number | 4cm | Number | 20cm | Number | 20cm
Text 4cm Text 4cm Text 20cm Text -
Yellow Number | 4cm | Number | 4cm | Number | 1lcm | Number 8cm
Text 6cm Text 4cm Text 20cm Text 15cm
Tm Red Number | 10cm | Number 8cm | Number - Number -
Text 8cm Text 8cm Text - Text 20cm
White Number | 4cm | Number | 4cm | Number | 13cm | Number | 15cm
Text 4cm Text 4cm Text 15cm Text 13cm
Yellow Number | 4cm | Number | 4cm | Number 8cm | Number 8cm
Text 4cm Text 4cm Text 10cm Text 1lcm
6m Red Number | 8cm | Number | 10cm | Number - Number -
Text 6cm Text 8cm Text 20cm Text 20cm
White Number | 4cm | Number | 4cm | Number | 8cm | Number | 13cm
Text 4cm Text 4cm Text 10cm Text 10cm
Yellow Number | 4cm | Number | 4cm | Number 8cm | Number 8cm
Text 4cm Text 4cm Text 10cm Text 1lcm
5m Red Number | 6cm | Number | 10cm | Number | 20cm | Number -
Text 4cm Text 8cm Text 15cm Text 20cm
White Number | 4cm | Number | 4cm | Number | 8cm | Number | 8cm
Text 4cm Text 4cm Text 10cm Text 10cm
Yellow Number | 4cm | Number | 4cm | Number | 8cm | Number |  6cm
Text 4cm Text 4cm Text 10cm Text 6cm
4m Red Number | 4cm | Number | 4cm | Number | 20cm | Number | 20cm
Text 4cm Text 6cm Text 10cm Text 20cm
White Number | 6cm | Number | 4cm | Number 8cm | Number 8cm
Text 4cm Text 4cm Text 8cm Text 10cm
Yellow Number | 4cm | Number | 4cm | Number | 4cm | Number | 6cm
Text 4cm Text 4cm Text 6cm Text 6cm
3m Red Number | 4cm | Number | 4cm | Number 8cm | Number 8cm
Text 4cm Text 6cm Text 8cm Text 8cm
White Number | 4cm | Number | 4cm | Number | 4cm | Number | 6cm
Text 4cm Text 4cm Text 6¢cm Text 6cm




