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Measurement and errors.
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" The International Vocabulary of Metrology (VIM- 1993) defines
metrology as the Science of measurements associated to the
evaluation of its uncertainty.
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The measurement process is defined as the process of determining
the dimension to be measured by a measuring device that has a
known unit of measurement
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The result of the measurement process contains three basic
information:

1- numerical value

2- a certain error rate:

3- A suitable unit of measure:
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Secondly:

The system of units of measurement, which is the system used in
measurement, and the most famous of which is the International
System of Units - Units of System International SI. This item will be
explained in detail later
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Third:

Traceability measurement process reference

Practical procedures to be taken into account when conducting the
measurement process During the measurement process in the
operating workshops and laboratories, the task of the technician lies
in determining the dimensional values for the international unit of

Page 3 of 8



Department of Medical Instrumentation Techniques
Engineering. Measurements & medical Transducers

@«ﬁ First Class

&

55

measurement with the necessary accuracy and taking all measures
to prevent measurement errors in large proportions. Among the
most important of these practical procedures, we mention the
following
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1. Keep the meter in good working condition and not expose it to
anything that might damage it.

2-Maintain a special working environment (temperature = 20°C,
humidity = 50% and a clean environment o dust-free).

3. Take all precautions to make the correct measurement result
reading (vertical reading on the device scale).

4. Use the appropriate unit of measurement.

5. Periodic calibration of the measuring device, by comparing it
with known standards.
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Medical Measurements
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Biomedical measurements

They are measurements made on the human body or any living
body to know the work of the systems or functions of its organs
Such as pressure and temperature are examples of organ function
variables that are measured on living cells

And there are variables and organ functions that you can measure
and are not comparable to measurements in practical life, such as
ECG, which is the measurement of the electrical activity of the heart
to diagnose its diseases, and EEG, which is the measurement of the
electrical activity of the brain

To diagnose its diseases, each of them is applied to living cells,
meaning that the measurement is not suitable for dead cells

Gl ald Luulul) aliadl Basic Components of Metrology

Page 5 of 8



Department of Medical Instrumentation Techniques
Engineering. Measurements & medical Transducers

First Class

A Cluldl) alat Ll pualic 453 2a 65

bl Alae Measurement

Ll Glas g a3 Unit of measurement
oubll) dlas 4ma e Traceability

owlidl) Lles ¥ 6l (Measurement process)

Bas g Al (il Jlga ddacdl g3 Anild 31 pall 2l aaat dlae Lgdly (bl dilas Ui a3
Gua da glra (uld

LaS 4 glra uld Baa o8 drailly Agade dagdy Gullal) 2aad) dad dpaaty (bl dlee o
2 O A

Jobll danil (bl 3 jaces aladiialy A 800 AR Mag) (b dai Sld | IS4
Lase addy £ Y g

ikl ddee o 40 el Uadd) 4o baali pa s gal) gl sianla Baa g3 (Axad))

Basic Components of Metrology

There are three basic components of metrology:

Measurement process

Unit of measurement system

Traceability. Measurement Process Reference

First: Measurement process

The measurement process is defined as the process of determining
the dimension to be measured by a measuring device that has a
known unit of measurement. Where

The measurement process allows determining the value of the
measured dimension with a numerical value in relation to a known
unit of measurement as shown in
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Appearance. For example, the result of measuring the approximate
dimensions of the work piece using the measuring ruler to
determine the length and height in numerical values
(Digital) in millimeters or inches, specifying the percentage of error
resulting from the measurement process
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The result of the measurement process contains three basic
information, namely

1- Numerical value

Which defines a description of the measured dimension or
characteristic. When using measuring devices,

On the value in numeric or numeric form, numbers are generally
divided into decimal numbers and digits

Correct.
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2- Suitable unit of measure They are units that describe numerical
values and are usually agreed upon within a system of units of
measurement

International.

3- Certain error rate

Usually every measurement process has a certain percentage of
errors due to reasons related to the device or the method of use
the device by the user and the surrounding conditions when in use.
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