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[ Abstract] At present, implant surgery robots have basically achieved "surgical intelligence", but "brain-inspired in-
telligence" of robots is still in the stage of theory and exploration. The formulation of a clinical implantation plan de-
pends on the timing of implantation, implantation area, bone condition, surgical procedure, patient factors, etc., which
need to evaluate the corresponding clinical decision indicators and clinical pathways. Inspired by evidence-based medi-
cine and the potential of big data and deep learning, combined with the data characteristics of clinical decision indica-
tors and clinical pathways that can be quantitatively or qualitatively analyzed, this review simulates the cognitive behav-
ior and neural mechanisms of the human brain and proposes a feasible brain-inspired intelligence scheme by predicting
the decision indices and executing clinical pathways intelligently, that is, "select clinical indicators and clarify clinical
pathways -- construct database -- use deep learning to intelligently predict decision indicators -- intelligent execution of
clinical pathways -- brain-inspired intelligence of implant decision-making". Combined with the previous research re-
sults of our team, this review also describes the process of realization of brain-inspired intelligence for immediate im-
plant timing decisions, providing an example of the comprehensive realization of brain-inspired intelligence of implant
surgery robots in the future. In the future, how to excavate and summarize other clinical decision factors and select the

best way to realize the automatic prediction of evidence-based clinical indicators and pathways and finally realize the
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complete intellectualization of clinical diagnosis and treatment processes will be one of the directions that dental clini-

cians need to strive for.

[Key words] robotic surgical procedures; artificial intelligence; intelligentize; deep learning; big data; cog-

nitive neuroscience; evidence-based medicine; dental implantation; clinical pathway; immediate implant
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a: basic cognitive process of human brain; the human brain reflects attributes of the objective things acting on the sensory organs to form sen-

sation and perceptions, awakens the memory system in the human brain in the form of short-term memory, enters the process of thinking and

decision-making, dominates the effector organs to perform corresponding actions, and the execution results are used as feedback to adjust the

information schema; b: feasible brain-like intelligent information processing and decision-making process; the sensor receives the external in-

formation, encodes and stores it, inputs it into the artificial neural network to learn and optimize the network function, simulates the informa-

tion processing process of the human brain, and outputs the intelligent decision result, which is then executed by the robot

Figure 1  Basic cognitive process of human brain and feasible brain-like intelligent information processing and decision-

making process
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Through clinical evidence-based research, doctors clarify clinical decision-making indicators and clinical pathways, obtain relevant decision-

making indicators data and build a large database in the process of diagnosis and treatment, and use these data to train a deep learning net-

work, so as to realize intelligent prediction of all decision-making indicators and intelligent implementation of clinical pathways, and finally

achieve the intelligentization of the decision-making brain of implant surgery robot

Figure 2 Implementation scheme of brain-like intelligence for implant decision-making of oral implant surgery robot
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