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Tab.1 Basic definitions of safety science and their logical expressions from the new safety definition
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Developmental Brain Storm Optimization Algorithms: From a Data-driven Perspective

CHENG Shi', CHEN Junfeng®, SUN Yifei’, SHI Yuhui'

(1. School of Computer Science, Shaanxi Normal University, Xi’an 710119, China; 2. College of IOT Engineering, Hohai Uni-
versity, Changzhou 213022, China; 3. School of Physics & Information Technology, Shaanxi Normal University, Xi’an 710119,

China; 4. Department of Computer Science and Engineering, Southern University of Science and Technology, Shenzhen 518055,
China)

Abstract ; For swarm intelligence algorithms, each individual in the swarm represented a solution in the search
space, and it also could be seen as a data sample from the search space. Brain storm optimization ( BSO) al-
gorithm was a new and promising swarm intelligence algorithm, which simulated the human brainstorming
process. Through the convergent operation and divergent operation, individuals in BSO were grouped and di-
verged in the search space/objective space. In this paper, the development history, and the state-of-the-art of
the BSO algorithms were reviewed. Every individual in the BSO algorithm was not only a solution to the prob-
lem to be optimized, but also a data point to reveal the landscape of the problem. Based on the survey of brain
storm optimization algorithms, more analysls could be conducted to understand the function of BSO algorithm
and more variants of BSO algorithms could be proposed to solve different problems.

Key words: brain storm optimization; developmental swarm intelligence; convergent operation; divergent op-

eration
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Safety Definition, Intension, Extension and Inferences from Scientific View

WU Chao, YANG Mian, WANG Bing

(School of Resources and Safety Engineering, Central South University, Changsha 410083, China)

Abstract: In order to give a more scientific “safety definition” , the safety definition proposed by Mr. Liu
Qian was supplemented and perfected under the guidance of safety scientology. And based on this, the new
safety definition that “safety is an existence condition that rational person’s body and mind are not harmed by
external factors in a certain time and space (named after Liu-Wu’s safety definition)” was proposed. Accord-
ingly its denotation and connotation was analyzed. Meanwhile, definitions of other basic concepts in safety sci-
ence were deduced by rigorous logical tools. The results showed that the new safety definition could be used to
reason and form the complete concepts group of safety science and these functions were much better than other
existing safety definitions.

Key words: safety science; safety; new definition; intension; extension; inference



