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Abstract: To address the issues of real-time performance and accuracy in the application of environmental big data in smart cities,
an environmental data prediction algorithm based on an adaptive linear model was proposed. The model was trained according to the
real-time changes in meteorological data, with the training window size being adaptively adjusted. A dynamic and real-time switch
between training and prediction states was implemented, enhancing the model’s adaptability to environmental changes. The algorithm
featured lower latency and reduced computational overhead, allowing for direct deployment on sensor nodes to meet the real-time
requirements of data prediction. Simulation experiments constructed on real environmental datasets showed that, compared to fixed-
window models, the proposed algorithm reduced data prediction error by more than 17.4% , decreased the energy consumption of
environmental data collection by over 80% , and reduced the average latency by more than 50%. When compared to existing machine
learning algorithms, the training and prediction time of the proposed algorithm was reduced by more than 37%.
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Fig.3 Energy consumption analysis of the algorithm
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Fig.4 Delay comparison of algorithms
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Table 2 Comparison of training time

B IRIKERTS YRI5
3T 7 2 T TN A 7 18.296 9
fEE M 2E T 42.861 8
LR AR 4 572.306 9
L R 2% [l 15 34.339 2
BP #4455 40 170.884 0
Ak 1 30.443 4
SVR =il 29.397 4
SVR £t 29.211 9

H13¢ 2 AT LA AR 58 408 1 1 [ 305 7 28 P 73
DS RIYI 2B (] B J, 1k 18.296 9 s, HI o SVR
T A% S SVR 2Pk % 55 ik, I 2 B TR) 4y i
29.397 4 .29.211 9 s, L AWFFEIL I ZRAT
[E] 2 10 000 A~ 55 6 d P4 I 25 B T 11 6 pisf
[i) , RN SRR N ZRA TR 10 ms 20, iX =
TR Y A 8 B SN % 25 W] LATE 10 ms A2
AVNZRAT B AR IF T A% | 7 S I A 58 508 Wi 4
Yrseh A BF 0 g . 2 45 SR R AS I 58 31k
Y B P S B () A6 BE > FT L% 2% > B0k 1 I 25
ik [ B2, )11 2 B il msf i) AT A ) 37 % 1 3
S TR AR AR )1 2 B Y00 BB | R A P4 B
T AR,

5 %
AT H— e T 1 38 o7 4 4580 ) B

T T 3, RE 08 B L 3 1 A 85 19 A Ak, Sk
T PEA TS I8 B A R T R A v A 2 R A1

PRI SRS I | 35 45 R R L R IO RERE, R T H
SRGBAEAR 09 0 AR S5 R R T ARSIk
MR, JRSaZ S AT S, i — 2
MEH AR AERL I SEPRACR

S 300k

[1] EIM O, RACHID S, ABDELLAH C, et al. 6G enabled
smart environments and sustainable cities: an intelligent
big data architecture [ C ]//Proceedings of the 2022 IEEE
95th Vehicular Technology Conference ( VTC2022-
Spring ) . Helsinki, Finland: IEEE, 2022 1-5.

[2] SHIDROKH G, MOHAMMAD H A, SEYED A S, et al.

An JoT-based prediction technique for efficient energy

consumption in buildings[ J]. IEEE Transactions on Green

Communications and Networking, 2021, 5(4) ; 2076-2088.

LIJZ, L1 G H, GAO H. Novel & -approximation to data

streams in sensor networks[J]. IEEE Transactions on

Parallel and Distributed Systems, 2015, 26(6):

1654-1667.

[4] HUNG V, JEUNG. H, ABERER K. Anevaluation of

model-based approaches to sensor data compression[J].

—
w
[

IEEE Transactions on Knowledge and Data Engineering,
2013, 25(11) ; 2434-2447.

[5] ZISIS I P, TIAN Y L. Prediction ofsea ice motion with
convolutional long short-term memory networks[ J]. IEEE
Transactions on Geoscience and Remote Sensing, 2019,
57(9) : 6865-6876.

[6] WANG W N, LIU W Q, CHEN H. Information granules-
based BP neural network for long-term prediction of time
series J|. IEEE Transactions on Fuzzy Systems, 2021,
29(10) ; 2975-2987.

[7] DYLAN P, WANG N, SHEN S H. Energy demand
prediction with optimized clustering-based federated
learning[ C]//Proceedings of the 2021 IEEE Global
Communications Conference ( GLOBECOM ). Madrid,
Spain; IEEE, 2021. 1-6.

[8] IANGY S, NIU S T, ZHANG K, et al. Spatial-
temporal graph data mining for IoT-enabled air mobility
prediction[ J|. IEEE Internet of Things Journal, 2022, 9
(12): 9232-9240.

[9] YAN BW, WANG G J, YU J G, et al. Spatial-temporal
Chebyshev graph neural network for traffic flow prediction
in ToT-based ITS[J]. IEEE Internet of Things Journal,
2022, 9(12) : 9266-9279.

[10] VINIT K, MOHAMMADREZA B, NICHOLE M, et al.
DeepTrack: lightweight deep learning for vehicle
trajectory prediction in highways[ J]. IEEE Transactions
on Intelligent Transportation Systems, 2022, 23 (10) .
18927-18936.



94

2,
&

KK

»e
£

iz

(T 2% W)

554 4

[11]

(12]

[13]

[14]

[15]

[16]

ZENG Y Y, ZHOU S J, XIANG K. Online-offline
interactive urban crowd flow prediction toward IoT-based
city [ J]. IEEE Transactions
Computing, 2022, 15(6) ; 3417-3428.
TR, 30, THAE, 5. —FhEET A A2k
2R RPN L[T]. RN, 2022, 45
(3): 513-525.

WAN Chen, LI Wenzhong, DING Wangxiang, et al. A

multivariate time series forecasting algorithm based on

smart on Services

self-evolution and pretraining [ J]. Chinese Journal of
Computers, 2022, 45(3) . 513-525.

LI Z, KOVACHKI N, AZIZZADENSHELI K, et al.
Fourier neural operator for parametric partial differential
equations[ C]// Proceedings of the 9th International
Conference on Learning Representations ( ICLR ).
[S.1.]: ICLR, 2021: 1-6.

XU X B, ZHAO H, YAO H P, et al. A blockchain-
enabled energy-efficient data collection system for UAV-
assisted IoT[J]. IEEE Internet of Things Journal, 2021,
8(4) . 2431-2443.

AROOSA H, JOHN V, ARIS L, et al. Toward QoS
for IoT
applications [ J]. IEEE Transactions on Network and
Service Management, 2022, 19(4) . 4010-4027.
Mg, T, BRIE, S BT RFAR AL I 5 1 35
M AR RERETI [ 1], bl K240 (A SRR
%), 2019, 58(6): 111-118.
YANG Pengshi, DING Hui,

prediction based on temporal transformers

CHEN Tong, et al

[19]

Estimation of emissions or electricity consumptions of
urban buses based on locally weighted linear regression
[J]. Acta
SunYatseni, 2019, 58(6): 111-118.

FARSE, FIMSHE, Zhitsh. 2T ARIMA BB IE 5T
Ert AR T]. AEaUE BB R A 4
( BERBL2ERR) , 2020, 35(5) : 93-96.

GUO Songliang, YAN Pengjun, E Haokun. Short-term
forecast of the total electricity consumption in Beijing
based on ARIMA model[J].
Information Science & Technology University ( Natural
Science Edition) , 2020, 35(5) : 93-96.

FEARSR , BhaEfh, XUME, S B TIP3 A
TR0 T S T 0 R B T [ 7). B R A K A AR
(FARBIERR) , 2021, 40(7) : 31-38.

TANG Jigiang, ZHONG Xinwei, LIU Jian, et al. Short

term forecast of rail transit passenger flow based on time

Scientiarum  Naturalium  Universitatis

Journal of Beijing

series seasonal classification model [ J ]. Journal of

Chongging ( Natural Science
Edition) , 2021, 40(7) : 31-38.

RS, XM, dE Sttt v R s 2k A 2e
T eR AR R [T]. AR, 2022, 48(2):
515-530.

MA Lele, LIU Xiangjie. A high efficiency iterative

Jiaotong  University

learning predictive functional control for nonlinear fast
batch processes[ J]. Acta Automatica Sinica, 2022, 48
(2): 515-530.

(%3 IDLW)



