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Annotatsiya: Metrologiya - bu o'lchov ilmini o'rganish. Metrologiya 

eksperimental va nazariy o'lchovlarni o'z ichiga oladi va har qanday sohada. O'lchovli 

metrologiya ishlab chiqarish moslamasida sifat o'lchov tizimlarining asosiy 

ustunlaridan biridir. Har kuni metrologiya yoki metrologiya sohasiga oid laboratoriya 

bilan o'zaro aloqada bo'lsangiz, siz metrologiya so'zning kelib chiqishini bilmasligingiz 

mumkin emas va sohadagi barcha narsalarni bilmasligingiz mumkin emas. 

Metrologiya tarixi, turlari va kelib chiqishilar haqida ko'proq bilish muhimdir. 

Kalit so’zlar: o'lchov, metrologiya, Evropa, o’lchashlar, texnologik yutuqlar, 

kategoriyalar, kompyuter tomografiyasi, aniqlik. 

Annotation: In a broad sense, metrology is the scientific study of measurement. 

Metrology encompasses both experimental and theoretical measurements, at any given 

uncertainty, for any field in STEM. And dimensional metrology is one of the main 

pillars of quality measurement systems in a manufacturing facility. Dimensional 

metrology is utilized to determine if parts are the correct size, per the engineering 

drawing dimensions, for their application. While you may utilize metrology on a daily 

basis or even interact with a metrology or ‘met’ lab, you may not know the origin of 

the word and all that the subject entails. Read on to learn more about the history, types 

and applications of metrology. 

Key words: measurement, metrology, Europe, metric system, technological 

advances, categories, Computer Tomography, accuracy. 

Аннотация: В широком смысле метрология — это научное изучение 

измерений. Метрология охватывает как экспериментальные, так и теоретические 
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измерения при любой заданной неопределенности для любой области в STEM. 

А размерная метрология — один из основных столпов систем измерения 

качества на производственном предприятии. Размерная метрология 

используется для определения правильного размера деталей в соответствии с 

размерами инженерного чертежа для их применения. Хотя вы можете 

использовать метрологию ежедневно или даже взаимодействовать с 

метрологической или «метеорологической» лабораторией, вы можете не знать 

происхождения слова и всего, что влечет за собой этот предмет. Читайте дальше, 

чтобы узнать больше об истории, типах и применении метрологии.  

Ключевые слова: измерение, метрология, Европа, метрическая система, 

технологические достижения, категории, компьютерная томография, точность. 

 

History of Metrology. Before the 1790s AD, there were several thousand types 

of measurement systems utilized throughout Europe. As you can imagine, this variance 

in measurement systems and devices caused problems, as it left room for fraud and 

extortion. Early attempts to create a standard measurement system were unsuccessful 

— like that of philosopher John Wilkins of 17th century England, who used a swinging 

pendulum with a set period to define a meter. 

But then the French Revolutionary government introduced the metric system in 

1795. The metric system was based on the definition of a meter being 110,000,000 of 

the distance between the Paris-equator-meridian and the North Pole. This system was 

based on logical and abstract mathematical reasoning and utilized simple-to-

understand decimal fractions. The definition of a meter has changed since 1795, but its 

roots are still evident in the modern metric system (known as the International System 

of Units or the SI system of measurement).  

However, the English-speaking world didn’t adopt the metric system due, in part, 

to their opposition to the French Revolutionary/Napoleonic regimes. In 1875, the 

United States, along with other major world powers of the time, signed the Treaty of 

the Metre. This treaty solidified worldwide recognition of the metric system as the 

official international measurement standard.  

It also brought about the creation of the first international metrology organization, 

the International Bureau of Weights and Measures (BIPM). The main purpose of the 

BIPM was to oversee the distribution and accuracy of the measurement standards for 

units of measure such as a meter and kilogram. The standards were then referred to as 

prototypes and the organization solidified the field of metrology. 

Even so, the English-speaking world refused to adopt the metric system as its 

primary system of measurement. The British Empire and the United States chose a 

system of measurement standardized in 1824 instead — the English unit system of 
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metrology. Eventually, the English system was standardized using conversions from 

the metric system (like the inch being equivalent to 2.54 centimeters).  

As technological advances of the 20th century took hold, the precision of our 

measuring system references improved, as did the field of metrology. Take a look at 

how the 20th century improved measurement standards for the metric system: 
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Modern Metrology: Three Subfields 

Now that we understand the history of metrology, we can examine the field of 

modern metrology. What most consider to be modern metrology falls into three 

categories or subfields: 

1. Scientific metrology 

2. Legal metrology 

3. Applied metrology 

Let’s take a closer look at each.  

 

Scientific Metrology. Scientific metrology lays the groundwork for all other 

types of metrology, which is why it’s also known as fundamental metrology. Scientific 

metrology focuses on five main tasks: 

1. The development of new measurement units 

2. The development of measurement unit systems 

3. The development of measurement methods 

4. The creation and maintenance of measurement standards 

5. The transfer of measurement standards to users 

The organization responsible for international scientific metrology is the National 

Metrology Institutes (NMI), along with coordination by the International Bureau of 

Weights and Measurements (BIPM).  

Legal Metrology. Legal metrology is a specific subset of metrology that legally 

protects consumers, protects the environment, and ensures fair trade practices. This 

subfield of metrology is a result of the need to combat fraud and extortion. It focuses 

on determining and upholding regulatory/legal requirements for measurements and 

measurement systems. Everyone in the world around us makes daily decisions based 

on the results of various measurements. Legal metrology ensures that the results of the 

measurements are transparent and accurate. To this end, legal metrology focuses on the 

following:  

- The establishment of laws surrounding metrology 
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- Supervision and accountability for ensuring the laws are followed 

- Supplying traceability for measurements and measuring instrumentation 

- Actively reducing transaction costs and disputes that arise due to incorrect 

measurements or fraud 

- Reducing the potential for unfair practices around trade  

Legal metrology works in conjunction with scientific and applied metrology to 

support the physical application of measurements in society. 

Applied Metrology. Applied metrology is also known as industrial metrology. 

Applied metrology covers the application of measurement to manufacturing or other 

industrial processes, and their utilization in society. It also ensures measurement 

systems are suitable, calibrated and under quality control. This is the subfield of 

metrology focused on ensuring the correct functioning of measurement systems.  

Applied metrology seeks to ensure product conformity to the engineering 

requirements, regulatory standards, customer requirements and legal requirements (to 

name a few). Measurement conformity is a critical foundation for running every 

business and ensuring your quality guarantees are accurate. Industrial metrology seeks 

to ensure that products and production processes are accurate and precisely made or 

utilized, according to requirements.  

Industrial metrology, or metrology in manufacturing, is an ever-evolving field 

with new, ongoing technological advancements. The field has focused on utilizing 

technology to facilitate faster, more accurate and more efficient measurement 

techniques in the industrial sector. Some examples of these technological 

advancements in measuring techniques and measuring equipment include:  

Computer Tomography (CT) scanning, which allows metrologists and 

metallurgists alike to see the entire part in one view (internal cavities and part walls). 

This allows for defects like voids, porosity, or surface imperfections to be detected 

rapidly. This innovative repurposing of an existing technology to perform complex 

manufacturing metrology measurements eliminates the need for other cumbersome 

measurement techniques like electromagnetic testing, fluorescent penetrant inspection 

(FPI), destructive testing, and visual inspection.  

Coordinate Measuring Machines (CMM) enable rapid, accurate and precise 

measurement in a fraction of the time manual measurements take. The technology 

utilizes a probe that makes contact with the surface and calculates distance 

measurements based off the contacting coordinates.  

Industrial metrology focuses on improving the following aspects of measuring 

technology:  

• Accuracy 

• Measuring speed 

• Automation in measurement 
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• Utilizing software to improve data acquisition speed and analytics 

• Reducing cost of measurements (focus on reducing labor) 

 

 

Main Takeaways. Metrology is a scientific field that focuses on the following: 

•Measurement systems 

•Measurement units 

•Data integrity and accuracy 

•Measurement uncertainty  

•Assurance of measurements 

•Traceability of measurements to calibrated standards and equipment 

•Basic statistics of measurements 

•Incorporating metrology into a lab or company Quality Management System 

•Calibration/certification of equipment and measuring standards 

Metrology is an ever-growing scientific field that is bigger than meets the eye. 

Metrology is an unseen foundation of our society that affects millions of decisions 

made on a daily basis. That’s why the field of metrology will continue to be a focus for 

companies, society and governments alike. 
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