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Design of communication protocol analysis platform for
medical instruments based on behavior tree

YANG Rong, ZHENG lJianli, XIE Yaxin, ZHOU Wenjie

(School of Health Science and Engineering, University of Shanghai for Science and Technology, Shanghai 200093, China)

[ Abstract] The development of technologies such as the Internet of Things and Big Data has driven the development of medical
informatics. The need to connect medical instruments with data output functions to the Internet of Things and to collect big data from
medical devices is also becoming more and more common. Apart from the DICOM standard, which is widely used for imaging
medical instruments, the standardization of information interfaces for other medical instruments has lagged behind, and the problem
of information integration of medical instruments needs to be solved. This paper proposes a protocol conversion method based on
BehaviorTree, which is characterized by low code coupling, high scalability, excellent reusability, and separation of decision logic
and data, avoiding the need to write corresponding parsing and processing procedures for different communication protocols, making
the parsing and processing of protocols more flexible and universal, and effectively reducing the difficulty of protocol parsing.
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Fig. 1 Schematic diagram of BehaviorTree
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Tab. 1 Node classification of behavior tree
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Fig. 2 Communication protocol analysis framework
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Fig. 3 Framework for protocol analysis platform based on

BehaviorTree
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Fig. 5 Behavior tree execution logic
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Fig. 6 BehaviorTree of ventilator data protocol analysis
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Fig. 8 Test results based on behavior tree method
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Tab. 3 Two methods of program running time consuming

Fk SEXE/ ms PRfEZ/ ms
BT CHF 3.23 0.925 797
FTAT AR 5.34 0.851 117

H 3R 3 AT, JE AT AR i R P AE T Ry 5.34
ms, 5 F C 7 ik BIFFERT A 3.23 ms, PAFP T
BT X NS TR, T CRBFR

AT T TR R i A TRE RS S (A X & () G FE RE T A
B BRI TFAT S A 1 A AT O AN 1 AR
PPN ZEXS AT R g 25 10 S AT AL, O
BE MR S , A B E v, lANE AT
WA A LA A

(1) Zy o AR A AS B IR AT AT 0 B 20 4
Bk 1A SR T, BT S LEDE AR 7 X
R ; FIHIEFAT W 7 AT DU AT, AR
P B R 22 I D SGR AR B, AR T TAHRAIG

(2) ¥ Jekag M AT IR AT o R A
REEEE 2, TR E R

(3) EOULG) T3 AT B SR G5 1), AT I
FEEDULG) T 2 (MEEES 152 D)



