Proceedings of ACML-TAB2019

Deep Neural Network for Estimating Bat Pose

Tiwat LARPVISUTTISAROJ LARPVISUTTISAROJ.TIWAT.SS@QDC.TOHOKU.AC.JP
Tohoku University
Koichi HASHIMOTO KOICHIQM.TOHOKU.AC.JP

Tohoku University

Abstract

Behavioral analysis of animals can be performed in a variety of ways. One approach is
to analyze images of animals of interest and observe their behavior. Image processing
techniques can be useful tools to provide researchers with automated methods for study-
ing animal behavior. Traditionally, researchers have analyzed by hand, requiring invasive
methods such as marking animals or placing artificial light sources in animal habitats.
This study proposes a pose estimator with a deep neural network as a non-invasive tool for
position and pose estimation tasks of Japanese house bats. The image sequences of bats
were collected as a joint research between Professor Koichi Hashimoto of Tohoku Univer-
sity and Professor Shizuko Hirotsu of Doshisha University under the “Systems Science of
Bio-Navigation” project (JSPS Kakenhi 16H06536). In this study, we defined the pose as a
two-dimensional tree structure with the bat left and right wings as key points. The pose es-
timator takes the bat image sequence as an input and estimates the pose by detecting these
key points. The estimator model in this study is a variant of U-Net with ResNet encoder
backbone. By using the temporal information of the data to input the time-series image
to the attitude estimator, the pose estimation accuracy has been improved compared with
the case where only the spatial information of the image is input. Furthermore, we have
shown that data augmentation enhance the robustness of the posture model. As a result,
the obtained attitude estimator achieves sufficient performance in the attitude estimation
task of bat data.

EYIDITENAINIIAE « B FETITI S TE B, —20 k. BhodksE)
DT L. ZOTEIZBST 52 L Th L. EFUERGTIZ . BITEE ) o1T
#Mzities 5 oo HELS izt 258y —L en VG5, ki, if
FEENFEETH L ThzoT, #ic~y—A—%2M1F720 oL BE5ATIC A
TRBZHEEL 72D T 5 & JRRENTEZLEE LTz, BRI HENF o
DR OBBEEFRED oI REHY L E LT T =T =2 =T L Ry b T —
JICE B REMEERZIRET S, aVE VD W — 7> AL, N4 FF = 3
7m Yz 7k (JSPSH £ 16H06536)0 > AT LEFE ¢, HALKFO AL — 2% & [l
TR LT EIRoKEIFE L L TRES N o2V 5, KiIFFETIL,a™
BEVDOEIAL TEEYAL TEX— R A2 P EL T, 2RTOK i L TR— X%
EFRL 7z, REMEERIZavE Gz AT L, F—R A2 F R L TEHE 7
ET 5. KEFFEOMEIEL E TL 1L ResNet FF55 2853 v 7 R =2 ZHOU-Netd Z 2 Tdo
5, T YORMERENHAT S ZIc k) . BRAEEE B ERO AT ET 5 2
LIS &Y RO ZERINERD A% AT & T B EICHANTRBEMEERL oM F RS
Nz, olc. TIHIC KV EHETLoOR AN A MEMGLINS Z L ZTRT. i
ReL T B NERBHERL,IVE) TV ORBEEY X 7ICBWTHaih
AEZ KT 5.

Keywords: Animal Pose Estimation, Deep Learning, U-Net

© T.LARPVISUTTISAROJ & K. HASHIMOTO.



LARPVISUTTISAROJ HASHIMOTO



