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Abstract

Mazda is working on a multi-solution strategy to achieve carbon neutrality by 2050. As part of the necessary
measures for the efficient development of internal combustion engines, Mazda have been advancing the
acceleration and automation of control calibration development using Al technology. In this report, we introduce
the initiatives that have reduced the development man-hours for control calibration by more than half, which
was also partially addressed during the development of CX-90 3.3L gasoline turbo engine. Additionally, we
introduce efforts to apply the ICE control calibration technologies to the development of motors for electric

vehicles.
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Fig. T Concept of High-Speed Control Calibration
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Fig. 2 Method of Estimating the Stochastic Indices
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Fig. 3 Estimation Method of Gas Temperature
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Fig. 4 Modeling Using Gaussian Process Regression
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Fig. 5 Exploration Using Bayesian Optimization
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Fig. 6 System Overview

3. RAFOI kS

2ETHHAAL AAEBEMICINZ T, T2 oflimE
ETEBELERBZBNT o

31 Ua—4EVT1DER

IV YOHIEEETIE, FTEREFEALOEICER
BN ERINITED, RANOEBAFIEICK>T
IV RO ZBRBICETIEZ2HERHD, TOIE
DRFREM (=UVE2—4FEUT1) B’ROS5NDB, Bl
BETHALLER—F5HAIE, REMERZHRELEX
1 — 7518 (ce-sweep) ZRALTHD, sAHIHIZE
AHIIC MBT (Minimum advance for the Best Torque) |Z
FlELDD, /vFEVIDRETZIFIHNAHTESBEE
ICEAFIEEBASEZ T/ vy UV IRAISEVS
AT T— 45T 2 HEA L B> TWD, EDT®,
RERIFEAFECAIFNCVAZ—FE ) 71 BICEHEZ1TS
NELRH>fco €T T, ce-sweep DFHAIRICTIERNRIC
WIBEEZMIZEHL, BREMLIICTr— RNy
JHIE LD S ce-sweep ETRIZITLY, BERZANEY
TOFHRIZETS e TUA—F2EY Tr 25T 5 &
ZElReElC L7z (Fig. 7)o



TR

No.41 (2025)

Normal ce—sweep
* Torque down ce—sweep

Torque

Measurement & Evaluation Process

1. Measurement normal ce-sweep(blue data)

2. Calculation of target torque

3. Measurement torque down ce-sweep (orange data)
4. Calculation retardability

T

Charge efficiency
Fig. 7 Measurement and Evaluation for Torque
Reduction Capability
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Fig. 9 Parallelization and Batch Processing
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Fig. 16 Differences in Torque Characteristics
Depending on Rotor Temperature
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Fig. 17 Optimal Current Vector and Voltage Utilization
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