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Abstract
Aiming at the problem that the traditional aggregated traffic model fails to reflect the state of a
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single IoT terminal and fails to consider terminal crystal oscillator shift and battery power deple-
tion, and the traditional traffic model fails to reflect the accurate traffic of a single time slot, which
requires real-time prediction, we propose a statistical traffic model and real-time prediction
method for satellite IoT. Firstly, the influence of terminal crystal shift and terminal battery deple-
tion on the traffic volume is analyzed. Secondly, the traditional 3GPP traffic model is combined with
Markov Poisson process to realize the IoT source traffic modeling considering the influencing fac-
tors. Finally, a parallel CNN-BIiLSTM-Adaboost network is proposed to predict the satellite IoT traffic
volume. The simulation results show that the proposed traffic model effectively improves the accu-
racy of the traffic model, and solves the problem that the traditional aggregated business model
cannot reflect the state of a single Internet of Things terminal. Meanwhile, the parallel CNN-BiLSTM-
Adaboost network has significantly improved the prediction accuracy compared with the tradi-
tional prediction methods.

Keywords

Satellite IoT, Traffic Model, Markov Poisson Process, Machine Learning

Copyright © 2025 by author(s) and Hans Publishers Inc.
This work is licensed under the Creative Commons Attribution International License (CC BY 4.0).
http://creativecommons.org/licenses/by/4.0

1. 5|8

WIBR X A2 5 4% U YHE R S WSO — B I 2 S, O AR K e & AN 2 P R AR, HE A
B EPTA i 5 A RN BGERGER, #ATE R BlRAcH. TERAEAE R, AT SEHL P i )
REALIRI . SEAL. BREE. M3 NS FI A — b ELIK HOM HAR R RO ERE N 2% . BEAE 24 B A 4 M 2% 1R
AR &, VIR B HZ S IE BN RIE S (2 U, RS B vl LUE I 2k, FHLMZ . mfeh
LM 2 S 7 SR BLA R Ak AT7 AL . (R TR A5 R G R B AR AL B FE A SE 4R o, HLATEA
IR R T O M ER SE B TC 40 e O, i Bl T 4 4 S BT ) ELHR B PT SR 2 — (1]

b 55 AR vt — AN S M B SE B AT VM REN LIS R, IR RES PRI S TR . R AR T
LA N 25 B RN IR Al 5 A6 T o 2 000 T BB D o 55 A TR A SRl S R o TRl S5 A
S WA R (51 2 5 I 55 s ) P 7 380 60 2R i FRRRAIE O EL UHCTR] SRtk T ) 44 o AR FU B R 3
A SRR ERA I R o AR I FEAE A SRS L 55 b I ER VE 245 3] TEIE. Z. Qu 2] AR T
— RPN RN SR, AT DL A i A T S5 I A AN IR, (ER TCIE S S B I £ bR Ak
i e TUIRMY S5 1R S ik B RS/ B IOAT O, I, BUR BOE =R . Blan, MUK R 2t
AP 55 BT UE XCIRAS(ON A1 OFF) By /R ] REE(MC),  Firh ON RS I 3 A0 (1 MBI 14 5
OFF IR A2 Ak IR A S A M MRS 2 R DB R 5 o BRI AR Y T DAHE B S 1Y s 94T 0, (HL
BEE ARG RO RGN, VR 55 B A A2 Rt B 2 BN (3]

SR, AR Gel S5 AR Tk S e B AN I B R A 55 B, DAL EEAT VR 6 19 o 55 B F000 0 55 A
I B Rl 55 BT LA AR

Okutani 1 Stephanedes $2 1 F -2 i FUI ) - /R 2 PR R R 2 g ide BLAT T B ik 4 R
W FEEERR IR, AR TN 7k — o (HE TSR () it 2 P Al T A 2R o DA =24 000 ) B /)
T 5min i, SOERUEARMAIBEILIE M AR VE f 08 — Lo, BT R B 2R IR E AR — P T
UEAh, TR RN AR AUE, REARRE M EE S, BRI EONE AL Tk

DOI: 10.12677/5€a.2025.142012 120 BAE T AR 58


https://doi.org/10.12677/sea.2025.142012
http://creativecommons.org/licenses/by/4.0/

itz &%

BFE 2R TR, O 8 A B 2 AR LA ) B o A28 2% S e ML 55 T oA AR K By semm 77, AR5 sk i)
ORISR R IR . LAY, BAFEEFMAE ML (CNN). KEHHLIZMZLSTM). [ THE153F
HIG(GRU)S . C.Zhang S5 AN$H 175 T RUE A R 5 ) (FL) A T R E T [4]. Y. Xu S5 A2 H
T—Fp3EF LSTM A4 I 4EM4[5]. J. Wu KA 7 CNN-LSTM 2244, £58 T BRI 4 A 2
[6]

ZELFTIR, EERHR GuAR Sk S B A 2 R 2 iy i AR A RS R L PR R RE R B A AR AT, TEIE R
AP N A ai RAS RN A% G0l S5 A5 2R TGV S B B B B R AffL 9% 5, 5 R AT S IR T 4 1) 2
FATHE i 1) T2 I R ) G 1Ml 5 B ASE DA R SIEIS FI0 ¥ o 1 S A0 AT T i IR i s AN K i R
FEIRNL S5 B sgm, AL S 3GPP MR 5 Bl Fyp i AR AR 25 &, 25 s (R 3% S 3L 1 ik
WAL 55 R4, R E $R T — N4 CNN-BILSTM-Adaboost ’A 2% 5% T2 M Bk b 55 3547 T3 . 47 EL45 51
F A K P ERIX Y 55 AR R AR T Tl SR B B HE R I, AR T A SRR ROl 5 AR TG i R AN
FER X % R 2 14 1) J,  [AJRF 4T CNIN-BiLSTM-Adaboost 1255 b A% 45 b 45 F9 00 75 3ok 46 T fr) ERfa 52 b
BRIt

2. DEMBEMZRTA

TR AT DA ST IURT e T B0k X e A i 1 DX AT R e, BRI 2% S PR 948 8 5 RE AL 55 5 AL 5
LR AR RO BB 9 AH ¢ o AH LE T TR R B s O B — B P, e T BT A ) 7 i Y L T B
BBNA VT ARG, U oG DO B Mt B . [, TR R AR M e sis g,
I 55 Y0 ] PN 0 2 S AR DRI A2 o DRI, A TR A £ L Bk I 55 B A A7 2 B I 1 5 I AR
StE. Wl 1 N TEYIERRI A, DRI ST, Ay ARk 5 L 55 AR R E S, A5 R
FRLSS Ras g A

| AR i

Figure 1. Satellite internet of things scenario diagram
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Figure 2. The clock offset of a crystal oscillator over time at different tem-
peratures
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Figure 3. The Markov-Poisson process
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Figure 4. Flowchart of traffic model
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Figure 6. Traffic arrivals in the port area
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