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Mining Spatiotemporal Co-occurrence Pattern in Equipment Failure

Yang Le, Bao Lei
(Department of Command & Control, College of Electronic Engineering, Naval University of Engineering,
Wuhan 430033, China)

Abstract: For spatiotemporal characteristics of the equipment failure data, a fast miner algorithm is proposed based on
apriori algorithm. From a global perspective of equipment failure, equipment failure spatiotemporal co-occurrence pattern
is defined. The pattern is described with several parameters, which are failure-instances spatial participation ratio (SPR),
candidate spatial co-location pattern participation index (SPI), failure-types temporal participation degree (TPD) and
failure-types temporal participation index (TPI). By simulating, analyzing and comparing with execution efficiency
between the fast miner algorithm and naive miner algorithm, we find that the fast miner algorithm has higher execution
efficiency when the failure equipment data is large and contains much more noise.
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2) for each arearangeiin{[,Il,...,N}

3)

4) initialization: k=1, C,=E, T\=ST, PAP(0)=ST
5) for each time slottin{Ty,Ty,..., Ty 1}

6) Cg+1=gen_candidate _co_occ(Cy)

7) Tyg+1=gen_instance(Cy+1,Tk,R)

8) While (not empty Cy+1)

9) {

10) SCyi=discover_spatital index(Cy+1,Tk+1,65)
11) PAP=[PAP;SCy+1]

12) Cysr=gen_candidate co_occ(SCx+1)

13) Ty=pro_instance co_occ(Cgsa,Ti+1)

14) }

15) PAP=union{PAP,,...,PAP;}

16) PAP=discover_temporal pre pattern(PAP,0,)
17) }
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1) divide
2) for each area range i in{ 1 ,1I,...,N}

3){
4) initialization: k=1, C,=E, T, =ST, PAP(0)=ST
5) Cyi1=gen_candidate_co_occ(E)

arca

REFZIZEIEE

6) Tyi=gen_instances_co_occ(Cy(t), T(t),R)

7) While(not empty Cy.)

8) {

9)  TCygsi=calculate temporal prev_index(Cy.;)

10) Cys=discover_temporal prev_pattern(TCy.1,0,)

11) for each time slot tin {To,Ty,...,Tn.1}

12) SPy. (t)=discover spatial prev_patterns
Cir1(1), 65)

(T (D),

13) TCy: =calculate_temporal prev_index(SPy(t))

14) PAP,.; = discover PACOP_prev_patterns
(TCys1(t), 6))

15) Tyr=gen candidate_co occ(PAPy.,Ti1)

16)  Cisa(t)=update_candidates(PAP. (1))

17) 3}

18) return union X;={PAP,,...,PAPy.}

19) }
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