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Learn how to turn qualitative fits into quantitatively calibrated and stress tested systems models.
This module walks through parameter estimation workflows, uncertainty quantification and global
sensitivity analysis so that you can defend model predictions and focus on parameters and
mechanisms that truly matter.

Model Calibration, Uncertainty & Global
Sensitivity
Help Desk · WhatsApp

S e s s i o n  I n d e x

Session 1 — Parameter Estimation & Calibration Basics Session 2 — Bayesian Calibration &

Identifiability Session 3 — Uncertainty Quantification & Global Sensitivity Session 4 — Mini

Capstone: Calibrated & Stress Tested Model

S e s s i o n  1
F e e :  R s  8 8 0 0   Apply Now

Parameter Estimation & Calibration Basics

Error models and objective functions for calibration

l e a s t  s q u a r e s  a n d  l i k e l i h o o d  v i e w s  m e a s u r e m e n t

n o i s e  a s s u m p t i o n s  c o s t  s u r f a c e s  a n d  m i n i m a

i n t u i t i o n

Local optimisation and gradient based methods

L e v e n b e r g  M a r q u a r d t  s t y l e  i d e a s  h a n d l i n g  b o u n d s

Model Calibration, Uncertainty & Global Sensitivity —
Hands-on
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a n d  c o n s t r a i n t s  p r a c t i c a l  c o n v e r g e n c e  d i a g n o s t i c s

Good practices for calibration experiments and data use

s e p a r a t i o n  o f  t r a i n i n g  a n d  v a l i d a t i o n  d a t a  s c a l i n g

a n d  n o r m a l i s a t i o n  o f  r e a d o u t s  s i m p l e  r e s i d u a l  a n d  f i t

c h e c k s

S e s s i o n  2
F e e :  R s  1 1 8 0 0   Apply Now

Bayesian Calibration & Identifiability

Bayesian view of parameter estimation

p r i o r s  l i k e l i h o o d  a n d  p o s t e r i o r s  c r e d i b l e  i n t e r v a l s

f o r  p a r a m e t e r s  p r e d i c t i o n  i n t e r v a l s  v s  f i t s

MCMC and sampling concepts for calibration

r a n d o m  w a l k  a n d  a d a p t i v e  s c h e m e s  b u r n  i n  m i x i n g

a n d  d i a g n o s t i c s  p o s t e r i o r  s u m m a r i e s  a n d  p l o t s

Structural and practical identifiability basics

n o n  i d e n t i f i a b l e  p a r a m e t e r  c o m b i n a t i o n s  p r o f i l e

l i k e l i h o o d  s t y l e  t h i n k i n g  d e s i g n  h i n t s  t o  i m p r o v e

i d e n t i f i a b i l i t y

S e s s i o n  3
F e e :  R s  1 4 8 0 0   Apply Now

Uncertainty Quantification & Global Sensitivity

Sources and types of uncertainty in systems models

p a r a m e t e r  a n d  s t r u c t u r a l  u n c e r t a i n t y  o b s e r v a t i o n  a n d

p r o c e s s  n o i s e  s c e n a r i o  a n d  i n p u t  u n c e r t a i n t y

Sampling based uncertainty propagation

L a t i n  h y p e r c u b e  a n d  M o n t e  C a r l o  i d e a s  p r e d i c t i o n

http://www.nthrys.com
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b a n d s  a n d  f a n  p l o t s  c o m m u n i c a t i n g  u n c e r t a i n t y

c l e a r l y

Global sensitivity: screening and variance based methods

M o r r i s  s c r e e n i n g  c o n c e p t s  S o b o l  i n d i c e s  i n t u i t i o n

l i n k i n g  s e n s i t i v i t y  t o  d e s i g n  c h o i c e s

S e s s i o n  4
F e e :  R s  1 8 8 0 0   Apply Now

Mini Capstone: Calibrated & Stress Tested Model

Select a small systems model and data set for calibration

T h e o r y  +  P r a c t i c a l

Calibrate parameters and map uncertainty and sensitivity

r u n  b a s i c  o p t i m i s a t i o n  o r  s a m p l i n g  g e n e r a t e

p r e d i c t i o n  i n t e r v a l s  c o m p u t e  s i m p l e  g l o b a l

s e n s i t i v i t y  i n d i c e s

Deliverables: calibrated model, UQ plots and sensitivity summary

S B M L  o r  n o t e b o o k  i m p l e m e n t a t i o n  t a b l e s  o f

p a r a m e t e r  a n d  s e n s i t i v i t y  m e t r i c s  s h o r t

i n t e r p r e t a t i o n  a n d  l i m i t a t i o n s  n o t e

http://www.nthrys.com

