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Abstract: This paper proposes a novel approach that utilizes ontology technology and semantic logic
representation, which can construct a standardized knowledge repository in the form of a knowledge
graph (KG) for autonomous transportation system ( ATS). In addition, an architecture-adaptive
transformation schema , to facilitate the automatic evolution of specific architectures across
generations, grounded in evolutionary analysis is designed in accordance with inferring the system's
evolutionary trajectory. To validate the schema, a fair and comprehensive assessment involving
rational , efficient, and effective is achieved based on an open-source KG of ATS. The summarized
results can, experimentally, showcase the potential of the proposed approach to meet the evolving
requirements of transportation system has got, and continuously get transformed to ATS.
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Schematic diagram of adaptive evolution mechanism of ATS architecture based on knowledge graph
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Table 1 Knowledge contained in each generation

of ATS driving automation knowledge graph
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Table 3 Types of evolutions supported by proposed mechanism
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Fig. 3 Schematic diagram of the architecture adaptive conversion solution
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Input: 7EPIEFRIES resEvoList, fUPR X244 oldArch,
HARUER Y
Output: AR FR Y2245 newArch

1 newArch = oldArch

2 while X <Y do

3 oldArch = newArch

4. resEvo = resEvoList. get (X, ++X)

5 relaventDiff = null

6 forall oldEntity € oldArch. getEntities () do

7. if exists (resEvo. hasMapEntity (oldEnti-

ty, newArch. getEntities () ) ) then

8. relaventDiff. add (map (oldEntity) )

9. endif

10. if exists (resEvo. hasRelaventDelEntity

11. (resEvo. getRelationDiff (), oldEnti-

ty, newArch. getEntities () ) ) then

12. relaventDiff. add (del (oldEntity) )

13. endif

14. end for

15. forall newAddEntity e resEvo. getAddEntities
() do

16. if exists (resEvo. hasRelaventAddEntity

17. (resEvo. getRelationDiff (), newAd-

dEntity, oldArch. getEntities () ) ) then

18. relaventDiff. add (add (newEntity) )

19. endif

20. end for

21. newArch. setEntities (resEvo. handleEntityEvo

(relaventDiff) )

22. newArch. setRelations (resEvo. handleRelatio-

nEvo

23. (oldArch. getEntities (), newArch. getEnti-

ties (), resEvo. getRelationDiff () ) )

24. newArch. setAttributes (resEvo. handleAttribu-

teEvo

25. (newArch. getEntities (), resEvo. getAttrib-

uteDiff () ) )
26. end while

27. return newArch
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Fig. 4 Type and number of evolution operations analyzed
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Table 4 Quantitative and the relationship of origin KG

IO FH I 2E 5 6 LA L2 AR PR B S 1 T
o TS A S MR ECR | B S AR E
evoy, (K )5 AFR PR AR K, B EF, Nk 4 B

before and after the reconstruction

L1-L2 L2-L3

R FEPIANINRGE R, evoy, (K, ) L& HYA A R FATS ITE [y e g
RBE S KRS —8, B evon(KI)NK, = K, 141 238 90 190 368 123
evoy, (K )UK, Blevo, (K,)5K, &%, & FIFMH K, 190 368 123 187 378 127
BAR (1), A 3CT7 ) wEmfh R R e & PR R Y evou(Ky) 141 238 90 190 368 123
R Z evo (KO)NK, 141 238 90 190 368 123
IER, S e e R K, MY, MR evo (KOUK, 141 238 90 190 368 123

Ja A MR | EA S RREE evol, (K,) 5]
IRARPR AR TE K G R, IR S . 2T 0T
Wt (2), BNEPER RTSvE, AN SO ik e 0 7
PG FR AT LB AU B n] W R e, ST AR A RS

7 B AE W UG I0 v 0 T AR R ) W R T E
TR, HWEM K HEETE T 49% F142%. @6
BN, SERRI 96 2 0 ) 15 1R 56 22 850 A HE X i

HEDHIR 7 M BAE A28 0 T 28.1% F115.2%. T
3.3.2 @ENERESMH WESHR, fEIEXE JEEFIRNE Tacik, RBE BN R—, 55
ISfRREYE L, A AR R O RIE AR R, A TR ZERAR,
B Cevo B EE RS /%
300 263 100
250 | 28
200 1 232 170
! 160
150 i 14348.5 12850 ] ig
1 W |
o : o I B1E

OWL-Diff ContoDiff DynDiff
L2-L3

K771k OWL-Diff ContoDiff DynDiff

L1-L2

KI5 il RBP4 R

Fig. 5 Semantic integration evaluation results
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Table 5 Quantitative and relationship between various types
knowledge contained in the KG before and after

the reconstruction of destination KG
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Fig. 6 Number of evolution relationships for each mechanism
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