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State Key Laboratory of Networking and Switching Technology, Beijing University of Posts and Telecommunica-
tions, Beijing 100876, China

Abstract: To address the computing-aware routing problem in Low-Earth-Orbit (LEO) satellite networks, which
faces highly dynamic topology, time-varying inter-satellite links, and heterogeneous onboard computing capabilities,
this paper proposes a Computing - Transmission Double Deep Q-Network (CTDDQN)-based computing-aware rout-
ing method. Under a Software-Defined Networking (SDN) architecture, the controller acquires global topology and re-
source information and performs centralized joint transmission - computing decision-making. Based on this, we for-
mulate an integrated transmission-computing optimization framework that minimizes end-to-end delay, and further in-
corporate a K-hop lookahead mechanism to coordinate routing and onboard computing decisions. Simulation results
under different constellation scales, link bandwidths, and onboard computing configurations show that, compared

with multiple baseline methods, the proposed method reduces the average end-to-end delay by over 18.9%, demon-
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strating its effectiveness and scalability in highly dynamic LEO satellite networks.

Key words: Low Earth Orbit satellite network, deep reinforcement learning, computing-aware routing, delay

optimization
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4: while t <Ny HARIEFZ R4 do
S: if rand() < e:a,~Uniform(A(s, ))

6: else:a*:arg max Qpre(st,a;gpre)
aeAls)

7: if a,=a“*"™ then

8: T HEPRETHEEIE U Ty LAMEIET H T (c)

9: ifmaxCECH{Tno—T(c)}>6,

10: 4 " =argmin T (c), FAETT e MR —KAERL
it

11: end if

12: PATHBER, AEFRE s, il &
1kt d,

13: end if

14:  else:

15: HRE a, B N i1 R R B R — 5, B
agentIRAH s,y

16:  endif

17: >{%$§fgﬁt\{st,a,,r,,st+l,d,,.A(sHl)}ﬁ)\lﬁlﬁﬁl?mD
18: MWD HBENLRAE B SRFEA, R WS VESIERED
Double DQN H b 5 H P4 (28 2 45 0P

19: FH P JFIAT 0™  (1-7)0™ + 20"

20: ifd,; =1 then

21: break

22:  endif

23: end while

24: JEIRIRE R ¢ < max(emin. 46)

25:end for

26:return Hpreﬁm
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B (ms) (ms) O AMFFES (ms) (ms)
10*10 100 100 21 1.108 0.003 0.008 0.0016 113.074
20%20 400 200 21 1.107 0.004 0.011 0.0022 226.472
40*40 1600 400 21 1.108 0.004 0.013 0.0026 453.501

40*40 1600 400 37 1.108 0.005 0.013 0.0027 454.565
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