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Anomaly Recognition for Animal Body Temperature Based on
Non-standardized Data Source
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(1. College of Information and Electrical Engineering, China Agricultural University, Beijing 100083, China
2. College of Animal Science and Technology, China Agricultural University, Beijing 100091, China)

Abstract; In the anomaly recognition of animal body temperature, methods such as infrared temperature
measurement are prone to system bias, making the results unreliable. Deep learning based anomaly
detection algorithms has poor robustness and generalization performance on different temperature
measurement devices, and is difficult to apply to non-standardized temperature measurement scenarios
with low data volume, strong randomness, and inconsistent standards. Therefore, a method of animal
body temperature anomaly recognition for non-normalized data sources was proposed. The abnormal
animal body temperature detection could be completed by measuring the similarity between body
temperature time series data. An improved dynamic time warping (iDTW ) algorithm was proposed to
solve the problem that the commonly used similarity measurement algorithms were not effective in
sequence matching and sequence distance measurement. The Euclidean distance and the first derivative
were integrated in the measurement between data points, which effectively solved the problem of sequence
over-alignment. The sequence intersection ratio was used to represent the overall characteristics of the
sequence, which improved the effect of sequence distance measurement. Aiming at the problem of
anomaly detection of unequal length sequence based on similarity measure, an anomaly detection method
based on sliding window and sequence equal division was proposed. The shorter sequence was used as the

sliding window to traverse the longer sequence to obtain a set of sequence distance. According to the
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different stages of training and detection, the maximum or the minimum value was selected as the

similarity measurement result to solve the problem of unequal length sequence matching. To solve the

problem of excessive distance between normal samples and undetected anomaly caused by the long

sequence, the long data sequence was equally divided into multiple sub-sequences, and the sum of the

sub-sequence distance would be taken as the final similarity measurement result. Experimental results on
the public dataset UCR showed that the iDTW algorithm outperformed Euclidean distance, dynamic time

warping, derivative dynamic time warping and weighted dynamic time warping by an average of 6.0,

3.0, 5.2 and 2. 5 percentage points on 10 time series datasets, respectively. Compared with the classical

anomaly detection algorithms, the F1 score of the anomaly detection method based on sliding window and

sequence equal division on three animal body temperature datasets were increased obviously.

Key words: animal body anomaly recognition; similarity measurement; dynamic time warping; non-

standardized data source
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Fig.7 Alignment effects comparison
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Tab.5 Classification accuracy on ten time series

datasets %
F5 Kt 4 44 PR ED DTW DDTW WDTW iDTW
1 Coffee 100 96.4 85.7 92.9 96.4
2 ECG200 88.0 80.0 83.0 81.3 85.0
3 DistalPhalanxOutlineCorrect 71.7 72.5 73.2 70.3 75.7
4 GunPoint 91.3 88.0 98.7 98.0 98.7
5 Plane 96.2 100 100 99.1 100
6 SonyAIBORobotSurfacel 69.6 71.2 74.5 72.5 71.7
7 SmoothSubspace 90.7 90.7 76.7 88.7 92.0
8 Trace 76.0 99.0 99.0 98.0 99.0
9 ToeSegmentationl 68.0 79.8 80.3 79.4 85.1
10 ToeSegmentation2 80.8 84.6 68.5 86.2 88.5
A/ Y 83.2 86.2 84.0 86.7 89.2
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Fig.8 Comparisons of classification accuracy between iDTW algorithm and other four algorithms
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Tab.6 Anomaly detection results on cow body temperature datasets %
Hi BRERAE TR RESEES

[EICES LS FI1 7 [ 4% Uik ES F1 {f 7 1] % LRSS F1 {8
LSTM 100 66.7 80.0 100 66.7 80.0 100 66.7 80.0
ARIMA 100 66.7 80.0 100 66.7 80.0 100 66.7 80.0
KNN 100 66.7 80.0 100 66.7 80.0 100 66.7 80.0
iForest 100 66.7 80.0 100 66.7 80.0 100 66.7 80.0
LOF 100 66.7 80.0 100 66.7 80.0 100 66.7 80.0
0CSVM 100 66.7 80.0 100 66.7 80.0 100 66.7 80.0
PCA 100 66.7 80.0 100 66.7 80.0 100 66.7 80.0
DTW + SWSED 100 100 100 50.0 100 66.7 87.5 83.4 85.4
iDTW + SWSED 100 100 100 100 66.7 80.0 100 83.4 90.9
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Tab.7 Anomaly detection results on rabbit body temperature datasets %
. SS2ERE I 2EEE R RECEE S
HEEOREE FIfE HEE  OREE P HEE MR FIE
LSTM 100 75.0 85.7 100 75.0 85.7 100 75.0 85.7
ARIMA 100 75.0 85.7 33.3 50.0 40.0 60.0 60. 0 60. 0
KNN 100 75.0 85.7 100 75.0 85.7 100 75.0 85.7
iForest 100 75.0 85.7 100 75.0 85.7 100 75.0 85.7
LOF 100 100 100 66.7 66. 7 66. 7 93.3 83.3 88.1
0CSVM 100 75.0 85.7 100 75.0 85.7 100 75.0 85.7
PCA 100 75.0 85.7 100 75.0 85.7 100 75.0 85.7
DTW + SWSED 100 100 100 100 75.0 85.7 100 85.0 91.9
iDTW + SWSED 100 100 100 100 75.0 85.7 100 85.0 91.9
8 ERBFERERVER
Tab.8 Anomaly detection results on pig animal body temperature datasets %
- AR 4 A R 4 2 AR AR 3 AR 4R 4
AHRE ORAR O FIE ARE R FILE  HRE MR FILE HJREE OFHE FIE
LSTM 100 33.3 50.0 100 33.3 50.0 100 33.3 50.0 100 33.3 50.0
ARIMA 100 33.3 50.0 100 33.3 50.0 100 33.3 50.0 100 33.3 50.0
KNN 100 83.3 90.9 100 50.0 66. 7 100 50.0 66.7 100 71. 4 83.3
iForest 100 33.3 50.0 100 33.3 50.0 100 33.3 50.0 100 33.3 50.0
LOF 100 83.3 90.9 100 83.3 90.9 100 62.5 76.9 100 71. 4 83.3
OCSVM 100 55.6 71. 4 100 38.5 55.6 100 35.7 52.6 100 45.5 62.5
PCA 100 33.3 50.0 100 33.3 50.0 100 33.3 50.0 100 33.3 50.0
DTW 100 100 100 100 38.5 55.6 100 83.3 90.9 100 33.3 50.0
iDTW 100 100 100 100 100 100 100 100 100 100 83.3 90.9
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