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Orchestration Methods With Determinacy in Wireless Industrial Network by

Considering Repeat Transmissions

WANG Heng' LIU Qing-Hua' LI Min' TAN Shuai'

Abstract As a key technology of industrial networks, orchestration with determinacy meets the real-time require-
ment of the industrial data arriving at target device within a specified time by arranging the network transmission
resources reasonably. In most cases, the filed environment and electromagnetic situation of industrial networks are
harsh and complex. Moreover, compared with the wired networks, the packet loss is a significant problem in indus-
trial wireless networks. Considering that repeat transmission is a simple and efficient method to overcome link pack-
et loss, this paper optimizes link retransmission in the process of orchestration and proposes orchestration methods
with determinacy that support consequent retries and interval-working retries respectively. Based on time slot laxit-
ies and dynamic priorities of links, the two orchestration algorithms allocate communication resources for the re-
transmission link in accordance with the orchestration rules at each time slot to alleviate the impact of packet loss
on data transmission, and optimize the allocation of time slot and channel resources according to the two retrans-
mission strategies to ensure the timely arrival of end-to-end data. Extensive simulations demonstrate that our or-
chestration methods enhance communication reliability while the deterministic characteristic is maintained.
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Table 2
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Average execution time of each scheduling method (ms)

w4k 10 A4 3 %% 20 ML 6 %% 30 B 9 5 40 P 12 5% 50 P 15 7% 60 P 18 7
{5 JEAE I pIiN Rk S S IS
DS-CR 15.48 40.51 72.49 112.54 162.74 222.19
DS-ITWR 18.45 50.49 89.71 135.82 190.92 252.42
C-LLF 13.85 30.78 48.28 66.67 88.89 111.99
PD 18.51 29.13 35.97 42.08 48.07 55.79
EDF 19.54 30.65 37.72 43.45 49.76 55.39
DM 18.31 28.92 35.84 41.78 47.29 53.22
LLF 20 31.09 38.43 44.2 50.85 56.1
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