Model-Based Calibration Toolbox 4.1

Calibrate complex powertrain systems
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Designing and Managing Tests
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Defining a space-filling design in the Design Editor (left) and investigating the properties of the design using the Design
Evaluation Tool (right).
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One-Stage Test Strategies
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Two-Stage Test Strategies
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Two Stage Modeling
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Collecting engine data for each test by sweeping spark while keeping speed, load, variable valvetrain settings, and
air-fuel ratio constant.
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Test plan in Speed/Load/AFR space

AFR

Two Stage Modeling

Conducting a series of tests, each at a different value of speed, load, variable valvetrain settings, and air-fuel ratio. A
model is then fitted to each test (local fitting).
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Two Stage Modeling

W, 4

Using the local models to calculate global models of the engineOs behavior as speed, load, variable valvetrain settings,
and air-fuel ratio vary (global fitting).
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Reconstruction

next

Performing global fitting for several aspects of engine behavior. (Images courtesy of Ford Motor Company.)

Point-by-Point Test Strategies
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Modeling the Engine Envelope
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Using the Boundary Editor to define and visualize the feasible testing region and associated test conditions.
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PHYSICAL RESULTS
TESTING

DESIGN OF DATA CALIBRATION
EXPERIMENTS MODELING GENERATION

HIGH FIDELITY
SIMULATION

Data Analysis and Response Modeling
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An optimized engine testing plan (left) and sophisticated engine model (right).

Preprocessing Data
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Using the Data Editor to select a subset of tests and view the data in different formats: a 2D plot, a 3D plot, and a
table.

Selecting and Fitting Models
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Using the Model Browser to fit and evaluate different model types for a gasoline engine.
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Generating Optimal Calibrations
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Optimizing Engine Performance
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Filling a table based on an engine response model (left) and viewing optimized settings for engine control features
(right).

Producing Smooth Calibration Tables
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Performing Simulations in Simulink
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