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Research on the platform for independently controllable construction machinery
controller software

LUO Chaoyun, WANG Guoqging, HUANG Yilan, YANG Yi, ZHANG Yanming, WANG Ruochen, XIONG Zhen,

EBRAHIM AHMED HUSSEIN SAAD
(College of Construction Machinery , Chang'an University, Xi’an 710064, China)

Abstract; The software development for construction machinery controller systems currently faces issues such as high barriers to
entry and long development cycles. Addressing how to expedite this process and lower the development threshold is important
research direction. To address this issue, establishing a rapid software development framework within embedded controllers is an
effective solution. This paper designs the overall architecture of a rapid software development platform for construction machinery
controller software based on the IEC61499 standard and the Quantum Platform (QP) framework. After that, the paper also analyzes
the technologies involved, including industrial Internet protocol driver library technology, autonomous safety monitoring and
transmission protocol technology, embedded database technology, and the hybrid development model of state machines and
operating system tasks. An experimental validation of the code editor has been conducted, proving its capability to generate software
code.
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Fig. 1 Controller rapid development platform design requirements

and solution diagram
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Fig. 2 The basic function block model
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Fig. 4 Diagram of rapid development platform architecture
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Fig. 5 Functional analysis of engineering interconnection protocol

driver library
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Fig. 6 Technical analysis diagram of autonomous secure transport

protocol
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Fig. 7 Embedded database technology analysis diagram
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Fig. 8 Rapid development platform IDE system model diagram
K9 g5t TIRESHL S BAE R GUE SR G T R AR
YA 3T

RS
R EHER S
el sk

AT

wersis RN e
HAERL AR B BT
SMBEATS DIREMEAT S 454 1
L5 115 2500t

B9 ETFTRENGRIERGHESFEEXKARS T
Fig. 9 Technical analysis of hybrid development mode based on

state machine and operating system
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Fig. 10 Main interface of the code editor
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