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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards bodies (ISO member bodies). The work of preparing International Standards is normally carried out through ISO technical committees. Each member body interested in a subject for which a technical committee has been established has the right to be represented on that committee. International organizations, governmental and non-governmental, in liaison with ISO, also take part in the work. ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of electrotechnical standardization.

International Standards are drafted in accordance with the rules given in the ISO/IEC Directives, Part 2.

The main task of technical committees is to prepare International Standards. Draft International Standards adopted by the technical committees are circulated to the member bodies for voting. Publication as an International Standard requires approval by at least 75 % of the member bodies casting a vote.

In other circumstances, particularly when there is an urgent market requirement for such documents, a technical committee may decide to publish other types of normative document:

—
an ISO Publicly Available Specification (ISO/PAS) represents an agreement between technical experts in an ISO working group and is accepted for publication if it is approved by more than 50 % of the members of the parent committee casting a vote;

—
an ISO Technical Specification (ISO/TS) represents an agreement between the members of a technical committee and is accepted for publication if it is approved by 2/3 of the members of the committee casting a vote.

An ISO/PAS or ISO/TS is reviewed after three years in order to decide whether it will be confirmed for a further three years, revised to become an International Standard, or withdrawn. If the ISO/PAS or ISO/TS is confirmed, it is reviewed again after a further three years, at which time it must either be transformed into an International Standard or be withdrawn.

Attention is drawn to the possibility that some of the elements of this document may be the subject of patent rights. ISO shall not be held responsible for identifying any or all such patent rights.

ISO/TS xxx was prepared by Technical Committee ISO/TC 22, Road vehicles, Subcommittee SC 36, Passive safety crash protection systems.

Road vehicles — Spatial combined displacement measurement 
1 Scope

This Technical Report describes the calibration procedures and calculation rules for 2D and 3D displacement measurement by combination of length and angle measurement sensors. Two or more length measurement sensors, too? (for example combination of string pots or RibEye)
2 Normative references

The following referenced documents are indispensable for the application of this document. For dated references, only the edition cited applies. For undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 80000-1, Road vehicles – Quantities and units – Part 1: General
ISO 6487, Road vehicles – Measurement techniques in impact tests - Instrumentation
ISO 13499, Road vehicles – Multimedia data exchange format for impact tests
SAE J1733, Sign Convention for Vehicle Crash Testing
3 Terms and definitions

For the purposes of this document the following terms and definitions apply.

3.1 Reference coordinate system
The reference coordinate system is defined by the test object or dummy part. For the dummy parts please see SAE J1733. For the dummy thorax the displacement of a measurement point on the thorax surface relative to its initial position at time 0 should be estimated in this coordinate system.
3.2 Transfer function
The transfer function describes the functionality between the electrical signal of the transducer and the physical measured unit. For crash tests typically used transfer functions can be categorized as ‘linear regression’, ‘linear regression with offset’, ‘polynomial regression 3rd order’ and ‘power function’.
3.3 Angle measurement
The angle measurement gives the differential angle relative to the time 0 situation. Positive angular motion is determined by the right-handed screw rule according to SAE J1733.
3.4 Length measurement
The length measurement is the displacement as the result of a 1D sensor. 
3.5 Absolute length measurement
The absolute length measurement is the displacement as the result of the combined sensor in 2D or 3D space. 
4 General requirements
4.1 Physical units

All data have to be expressed in SI units in accordance with ISO 80000, if not explicitly specified in this document.


4.2 Used transfer functions
The transfer function for angle measurements can be described by linear regression with offset (must not be offset corrected). Possible transfer functions for length measurements can be described by linear regression or power function in dependency from the type of sensor. For each sensor the used transfer function type has to be documented.

4.3 Data exchange
In case of exchange of the single sensor data the parameters of the used transfer functions should be documented in the corresponding header sections according ISO TS  13499.

4.4 Error
….

4.5 Linearity
….

5 Calibration procedures
5.1 Length calibration

For each length measurement device a length calibration procedure is necessary.
5.1.1 Length calibration procedure
The length calibration should be done according ISO 6487.
5.1.2 Length calibration documentation
For each length measurement device the parameters of its transfer function have to be documented….
5.2 Angle calibration

For each angle measurement device an angle calibration procedure is necessary
5.2.1 Angle calibration procedure
The angle calibration should be done according ISO 6487.
5.2.2 Angle calibration documentation
For each angle measurement device the parameters of its transfer function have to be documented…..
5.3 Absolute length calibration

For the combined spatial sensor an additional calibration procedure has to be performed
5.3.1 Absolute length calibration fixture
….

5.3.2 Absolute length calibration procedure
….

5.3.3 Absolute length calibration documentation
….

Annex A
This annex to the technical report shows example calibration sheets.
5.4 Example of a length calibration procedure
The IR-TRACC Tubes In-Out Calibration ...
5.5 Example of an angle calibration procedure
The IR-TRACC ….

5.6 Example of an absolute length calibration procedure
The 2D IR-TRACC Absolute Length Verification ...
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