
Keysight Technologies
Uncertainty Analysis Basics
Course Overview 
Course Numbers: H7215X-100 

Key Value
Compute measurement uncertainty according to the ISO 17025 
standard. 

Course Overview
This course teaches the principles used in the computation 
of measurement uncertainty in accord with the ISO 17025 
requirements. The GUM method of combining contributing 
uncertainties to properly calculate a resultant measurement 
uncertainty is presented with the aide of an Excel spreadsheet 
tool designed by Keysight Technologies, Inc. metrology engineers.

This course begins with an introduction to statistics and it covers 
the distinctinve elements of the ISO 17025 standard. 

What you will learn
–– Basic Statistics

	 –	compute mean
	 –	compute standard deviation
	 –	common statistics terms

–– Probability Distributions
	 –	Gaussian
	 –	Uniform
	 –	Triangular
	 –	U-Shaped

–– Type A and B GUM variables
–– Sensitivity analysis
–– Measurement equations
–– Combining uncertainties
–– GUM method
–– Estimation and simplification
–– Dominant RF & Microwave errors

Specifications
Course Type
General Training  

Audience
Technicians, engineers and scientists who must understand and 
use the ISO 17025 GUM uncertainty analysis method or need to 
improve their understanding of measurement uncertainty 
for RF and Microwave measurement errors specifically.

Prerequisites
	 –	 High school algebra
	 –	 Math calculator or laptop computer

Course Length
1 day (expandable to 2 days with computation labs) 

Course Format
	 –	 100% lecture (1 day format)
	 –	 50% Lecture + 50% Lab (2 day format)
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www.keysight.com/find/contactus

Americas 
Canada (877) 894 4414
Brazil 55 11 3351 7010
Mexico 001 800 254 2440
United States (800) 829 4444

Asia Pacific
Australia 1 800 629 485
China 800 810 0189
Hong Kong 800 938 693
India 1 800 11 2626
Japan 0120 (421) 345
Korea 080 769 0800
Malaysia 1 800 888 848
Singapore 1 800 375 8100
Taiwan 0800 047 866
Other AP Countries (65) 6375 8100

Europe & Middle East
Austria 0800 001122
Belgium 0800 58580
Finland 0800 523252
France 0805 980333
Germany 0800 6270999
Ireland 1800 832700
Israel 1 809 343051
Italy 800 599100
Luxembourg +32 800 58580
Netherlands 0800 0233200
Russia 8800 5009286
Spain 800 000154
Sweden 0200 882255
Switzerland 0800 805353

Opt. 1 (DE)
Opt. 2 (FR)
Opt. 3 (IT)

United Kingdom 0800 0260637

For other unlisted countries:
www.keysight.com/find/contactus
(BP-9-7-17)

DEKRA Certified
ISO9001 Quality Management System

www.keysight.com/go/quality
Keysight Technologies, Inc.
DEKRA Certified ISO 9001:2015
Quality Management System

myKeysight
www.keysight.com/find/mykeysight
A personalized view into the information most relevant to you. 

www.keysight.com/find/emt_product_registration
Register your products to get up-to-date product information and 
find warranty information.

Keysight Services
www.keysight.com/find/service
Keysight Services can help from acquisition to renewal across your 
instrument’s lifecycle. Our comprehensive service offerings—one-
stop calibration, repair, asset management, technology refresh, 
consulting, training and more—helps you improve product quality 
and lower costs.

Keysight Assurance Plans
www.keysight.com/find/AssurancePlans
Up to ten years of protection and no budgetary surprises to ensure 
your instruments are operating to specification, so you can rely on 
accurate measurements.

Keysight Channel Partners
www.keysight.com/find/channelpartners
Get the best of both worlds: Keysight’s measurement expertise and 
product breadth, combined with channel partner convenience.

Detailed Course Agenda

Module I (day 1)
–– Measurement Process
–– Measurement Uncertainty
–– Statistics Definitions
–– Computation of Mean
–– Computation of Standard Deviation
–– Probability Histograms
–– Standard (Gaussian) Distribution
–– Common Probability Distributions 

Module II (day 1)
–– ISO 17025 Standard
–– Measurement Equation
–– Sensitivity Coefficients
–– Combining Uncertainties
–– Type A and B Variables
–– GUM Method
–– Keysight GUM Spreadsheet 

Module III (day 1)
–– RF & Microwave Errors

	 –	 noise
	 –	 mismatch
	 –	 linearity

–– SWR Calculator
–– kTB noise computation 

Module IV (day 2)
–– Computation Labs
–– Spreadsheet Labs
–– Reading Instrument  

Datasheets


