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Metrology ï in every  day  life  

1. Every day life ï shopping  
2. All type of industry:  

- Telecommunication 

- Automobile 

- Food 

3. Environmental Monitoring ï Temperature, pressure, 
humidity, water from rains    

4. Research ï theory constants  
5. Quality of products, quality assurance  

 
Instruments:  
1. Ruler,  Gauges, tailorôs measure  
2. Thermometer liquid in glass thermometer, RTD, 

thermocouple, thermistor  (semiconductor)  
3. Mechanical quantities: Pressure gauge  
4. Ammeter, voltmeter, wattmeter, energy meter,  
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Metrology ï definition  

Extension of human abilities to: sense the environment, 
refining  

Metrology is a result of comparing the value of a 
property or a quantity with a standard . 

Using  human biological 
sensing system  
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The human biological sensing system  
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Metrology ï definition  

Extension of human abilities to: sense the environment, refining  

Metrology is a result of comparing the value of a property or a 
quantity with a standard.  

Without measurement our knowledge about anything is inadequate 
and uncertain.:  

 Examples: watch, gauges in car, thermometers, barometers etc  

This is information we are providing by measurements.  

  

Measurement is a technical Science with two main purposes:  

a) Acquire the data about the static or equilibrium properties  

b) Acquire the data about the dynamic behaviour of real objects  

DIRECT and INDIRECT Measurements  



6 Metrology -   science of Measurement and 
I nstrumentation ? 

Measurement is defined as: 

Ăthe process of empirical, objective assignment of 
numbers to properties of objects or events of the real 
world in such a way as to describe themò  

Instruments is defined as:  

Ăis a system which refines, extends or supplements 
the HUMAN faculties of sensing, observing, 
communicating, calculating, controlling and 
perceivingò 

Visceral feeling , intuition    

ĂMeasurementò combines ĂINFORMATION transfer 
abutò and ENERGY transfer from a process using 
ĂSYSTEMSò which are made up of Ăcomponents or 

transducersò forming a ĂSTRUCTURE or networkò  



Measurements   -  the physical world  

Extension of human abilities to: sense the environment,  

 

Measurement is a technical Science with two main 
purposes:  

 -  Acquire the data about the static or equilibrium 
 properties  

 -  Acquire the data about the dynamic behaviour of real 
 objects  

  

DIRECT an INDIRECT Measurements   
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Two problems in metrology  

M E T R O L O G  Y  

Direct 
Measurement  

Inferential 
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2 

TECHNICAL INSTRUMENTARUIN    

Electrical Quantities   Non -Electrical Quantities   

INSTRUMENTATION  

Digital  Analogue  

TECHNO 
SPHERE 
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Analogue and  digital instruments  

Analogue  

ïPermanent magnet moving coil (magneto-electrical effect) 

ïmoving core instrument  

ïelectrodynamometer 

ï ferro- electro-dynamometer 

ïthermal meters 

Electronic analogue instruments  

Digital (inc . Virtual Instruments)  

Instruments are equipped with ADC  
converters, data handling elements  
uP, uC, DSP Processors)  
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Common elements of instruments  

Traceability of measurements  

 

 

 

Certificate of Instrument Calibration  



Analogue and Digital Instruments   
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Metrology present in all human activities  

Interfaces between humans, machines and the 
universal environment  
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Generalized architecture for a measuring  system   

Principal Sub-Structures; *Primary  Functions; +Subsidiary  Functions

Information Flow

+Data

Processing

+Data
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+Data
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*Information Acquisition

 (Signal Transformation)
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of  particular features  

such as the absence  

of certain elements  

or the existence of  

more  complex  

interconnection  

of structures   



Measurements  ï car application  



Analogue and  digital instruments  

Analogue  

ïPermanent magnet moving coil (magneto-electrical effect) 

ïmoving core instrument  

ïelectrodynamometer 

ï ferro- electro-dynamometer 

ïthermal meters 

Electronic analogue instruments  

 

Digital Instruments (including Virtual 
Instruments)  

All digital  instruments are equipped in ADC converters, data 
handling elements (for exampled base on microprocessors or 
microkcomputers, many include Digital Signal Processing)  



Analogue and Digital 
Instruments  



Digital Instruments  

Digital -  digital measuring instruments display the measured electrical 
quantity as a number.  

Advantages:  
 easier to read  
 more accurate  
 more durable  
 provide more functions  

Consists of more complex analogous circuitry, electronic integrated circuits, 
and the most advanced today: CPU plus software  

Examples: voltmeters, ammeters, ohmmeters, wattmeter's, electrical power 
analysers, time, frequency, period meters,,....  

Analogue input 

(voltage)  
Analogue 

signal 

conditioning  

Analogue to 

Digital 

Conversion 

Digital 

processing 

Digital display 

888888 



Generalized Composition of Instrumentation 

Sensor  

Signal  Conditioning  Digitizing  

Analyzing and  

Display  



20 
Example of modern measurement systems used to perform analogue and 

digital world   
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Digital Instrumentation  
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VI ï a real instrument  
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VI - based on PC and PXI  
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Measurement system or VI  
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Acquisition 
ciruitry  

Å DSP, IMAGE PROCESSING 

ÅDATA STORAGE  

Å DISPLAYS  

Å ACQUISTION OF DIGITAL AND 
ANALOGUE SIGNALS  

Å CONDUTIONERS: AMPILFIERS, 
DIVIDERS 

Å FILTRS ANTYALIASING 



25 What instruments can be 
developed?  
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PXI ï an   extension of PCI  

MIO  
card  

Conditioners, converters, CPU, VDU  

T
E
S
T
E
D 

O
B
J
E
C
T 

P 
R 
O 
C 
E 
S 
s 

 


