
T itle: JST / C R E ST  P roject and M odeling L anguage for Scenario-based Safety Analysis 

Abstract:  

W e are working on practical applications of formal methods to automotive systems. W e 

successfully applied the formal methods to basic software including automotive operating 

systems such as O SE K / V D X, C lassic AU T O SAR , and Adaptive AU T O SAR  O Ss so far. W e 

would like to extend our target to more modern automotive system platforms, in particular, 

those for automated driving systems ( AD S) . T he modern automotive system consists of AI  

for perception and planning, control, and basic software for high-performance computing. 

R ecently, our project titled 'F ormal M ethods and V erification T ools for N ext-generation 

Automotive System P latforms' which focuses on such modern automotive systems has been 

accepted by JST / C R E ST . T his project aims at proposing formal methods and verification 

tools to ensure the safety and reliability of next-generation automotive system platforms. 

T hese formal methods and verification tools cover the perception to control functions, and 

we stick in their practical application to real systems. I n the first half of this talk, I  would like 

to introduce the overview of the JST / C R E ST  project.   

 I n the second half of the talk, I  would like to focus on our scenario modeling language which 

is one of techniques being proposed in our project. I n practice, the safety of AD S is assessed 

based on scenarios as shown in I SO  34502. T he scenarios represent under-approximation of 

the whole situation that the system is operated. T hus, it is necessary that the scenarios 

sufficiently cover important situations; however, it is challenging since the number of the 

scenarios is huge. W e think that one idea to mitigate this problem is to provide the 

comprehensive and compact representation of the scenarios, which allows us to effectively 

review it as well as generate scenarios. So far, we proposed a scenario modeling language 

named C P D  ( C ar P osition D iagram)  and its scenario generator G C P D  based on a SM T  solver.  

 Several standards about scenario-base safety analysis have been proposed recently. JAM A 

( Japan Automobile M anufactures Association)  published Automated D riving Safety 

E valuation F ramework. I n this document, cognitive, traffic, and motion disturbances are 

systematically analyzed, and their variations are exhaustively defined by matrices. E ach of 

elements of the matrices represents a scenario; however, it contains ambiguity which comes 

from visual notations used in the document. I SO  34502 which is defined based on JAM A's 

framework uses zone-graphs to visually describe scenarios ( Annex E ) . T he zone-graph is more 

formal than the visual notation used in JAM A's framework; however, there is still room for 

improvement from my point of view. W e are formalizing scenarios appearing in these 

standards using our C P D / G C P D  now. I n this talk, I  would like to discuss how we should deal 

with such scenarios based on our modeling language. 


