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Abstract

In terms of the loss of temperature data in some test nodes caused by adopting ultra-low power
wireless telemetry and the degradation of channel, this paper puts forward the data completion
algorithm related to single node time, multiple nodes space and environmental similarity condi-
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tions trend by analyzing the correlation between the time and space of temperature data on the
basis of considering the infrared characteristic distribution of large targets. It effectively com-
pletes many types of data. This algorithm also applies to gross error in the data of the test strip
and completion. In order to verify the effectiveness of the algorithm, the test samples were gener-
ated by random digging of the complete measured data, and the completed data were compared
with the measured data. The results show that the statistical indexes of the data and the curve fit-
ting degree of the measured data all achieve better performance, which provides an effective
scheme for the analysis and completion of telemetry data.
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Figure 1. Data completion algorithms. (a) Completion of single value; (b) Completion of double values; (c) Completion of

triple values; (d) Completion of multiple values
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Table 1. Types and sequence of lost values
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Table 2. Completion and its error magnitude

* 2 BRENERIREERE

7% TR ZE KR % TR 2
HE AN 2.34 1.22 2.71 5.09%
RUE AR 4 3.15 1.42 3.24 5.34%
Y 5.74 1.91 5.65 10.62%
TUAE b4 8.35 2.30 8.91 15.73%
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Figure 2. Comparison of broken lines before and after completion
2. MERIEITEEITELE
LR R XUAR SR b4
T T — | T p—TT
. 13 Ea
29, 11 : 1
p 28T | g1es
g 27 N S R ;ils» 1
S R = e
£26 oo 14 b
250 _
13- :
24L I i I I | | | L | | | ]
397 398 399 400 401 402 403 404 405 406 407 55 60 65 75 80
Serial number Serial number
AR 4 : VOB b4 _
213f ! ! = i
22 -
21K | eds : .
2 20~ < 3 W
2 1 g |
§ 19 v p + - é ‘
L Nzl s o - 1 \
[q—% 18 e = o 40 v |
17- - |
16- - |
15- . /
I I I I I L i 350 | [
155 160 165 170 175 180 185 70 80 90 100 130 140
Serial number Serial number
(@ (d)
Figure 3. Partial enlarged detail
3. BEHKE
DOI: 10.12677/5a.2021.102023 239 gt 58N H


https://doi.org/10.12677/sa.2021.102023

B %

6. it

B 2 1 58 % AR HOE 2 0 1R A U R A i B R, XK BT A A, AT RE S R RS

R B A RERR ORI I HERRPE AT AT SEVE o AT 40 K KT H ARZL AN E I Bt 0 M 5 4 2k
X T AR AN R A IR S 2, FIH MATLAB 1 BB IEFFEAT R EE 0B, S5 SRR, *b
SRR B IRGE R b L5 S A ) i 2400 5 BE SR B AL AP e, R WTZ AN R B AR Ah
s o Hrab e R SEIET R 1 RS AR

&E 3k

[1]
(2]

(3]
(4]
(5]

(6]
(7]

XITE, BB e, FETIRESRB T S8 O SR IEAN T[], DU IR 2224 (1 SRR 7)), 2020, 57(5): 53-60.
Xu, X., Zhang, Z., Chen, Y., et al. (2017) HMM-Based Predictive Model for Enhancing Data Quality in WSN. Inter-
national Journal of Computers and Applications, 6, 1-9.

K, JTEEM. BUREARAR RN VR T AL 0], Giit5 ik, 2020, 36(18): 10-14.

IRz, B AHRIAAE TR 2 RAE S [J]. K220F, 2013(16): 84-85.

Libasin, Z. and Ul-Saufie, A.Z., et al. (2020) Single and Multiple Imputation Method to Replace Missing Values in Air

Pollution Datasets: A Review. IOP Conference Series: Earth and Environmental Science, 616, 1-8.
https://doi.org/10.1088/1755-1315/616/1/012002

AR, S BT 2R FEAE G AT T HUR B BR FE U IR R[] HARE B, 2021, 43(1): 63-66.
RO, % RZEST S AAEIM]. Jbat JE RS H R, 2010.

DOI: 10.12677/5a.2021.102023 240 Gt 58


https://doi.org/10.12677/sa.2021.102023
https://doi.org/10.1088/1755-1315/616/1/012002

	大型目标红外遥测数据相关性分析与补全方法
	摘  要
	关键词
	Completion and Correlation Analysis of Infrared Telemetry Data for Large Targets
	Abstract
	Keywords
	1. 引言
	2. 研究对象与数据前期处理
	3. 温度数据的相关性分析
	3.1. 单节点温度数据时间相关
	3.2. 多节点温度数据空间相关
	3.3. 环境相似条件温度变化趋势相关

	4. 算法模型设计
	5. 算法验证
	5.1. 实验方法
	5.2. 数据误差分析

	6. 结论
	参考文献

