
QUI CK  S TART  GUI DE
(THIS SIDEBAR WILL NOT PRINT)

This PowerPoint template produces a 36"x48" 

create your research poster by placing your title, subtitle, text, tables, charts and 

photos. 

We provide a series of online tutorials that will guide you through the poster design 

process and answer your poster production questions. For complete template 

tutorials, go online to PosterPresentations.com and click on the  HELP DESK tab.

To print your poster using our same-day professional printing service, go online to 

PosterPresentations.com and click on "Order your poster".

This is a template for a 

presentation poster

36 inches tall

by

48 inches wide

Important: Check the template size

avoid printing problems check that you have 

size template for your poster presentation.

This template can also be printed at the 

following sizes without distortion and without 

any additional formatting:

30 tall x 40 wide

42 tall x 56 wide

48 tall x 64 wide

How to Zoom in and out

Use the PowerPoint zoom tool to adjust the 

screen magnification to view comfortably. 

PowerPoint provides 2 ways to zoom: 

1. On the top menu bar click on the VIEW tab 

and then click on ZOOM. Choose the zoom 

percentage that works best for you. 

2. For better zoom flexibility, use the zoom 

slider at the bottom right of the window.

Headers and text containers
Included in this template are commonly used 

section headers such as Abstract, Objectives, 

Methods, Results, etc. 

- Click inside a section header to add its text. 

- To add another header, click on edge of the 

section box so that it is outlined. Copy and 

paste it. 

- To increase its size, click on the white circles 

and expand to the the desired size.

If you run out of room, try to reduce the size of your fonts and/or the size of your 

graphics. If there is a lot of empty space try to increase your font sizes and the 

size of your graphics. The font used for references can be smaller.

Photos
You can add photos by dragging and dropping from your desktop, copy and paste, 

the SHIFT key and dragging one of the white corner handles (dots). For a 

professional-looking poster, do not distort your images by stretching them 

disproportionally.

Quality check your graphics
Zoom in and look at your images at 100%-200% magnification. If they look clear, 

they will print well. 

https://www.posterpresentations.com/how-to-change-the-

research-poster-template-colors.html

QUICK START GUIDE
(THIS SIDEBAR WILL NOT PRINT)

COLORS dropdown menu under the DESIGN tab. You can see a 
tutorial here: https://www.posterpresentations.com/how-to-change-the
research-poster-template-colors.html

You can also manually change the color of individual elements by 

going to VIEW > SLIDE MASTER. On the left side of your screen 

select the background master where you can change the template 

background, column sizes, etc. 

After you finish working on the SLIDE MASTER, it is important that 

you go to VIEW > NORMAL to continue working on your poster. 

You can manually change the configuration on the columns by 

going to VIEW > SLIDE MASTER. You can delete columns, resize 

them or modify them as needed for your layout. 

You can see a tutorial here: 

https://www.posterpresentations.com/how-to-change-the-column-
configuration.html

The Quick Start Guides are 

outside the template’s printable 

area and they will not be on the 

printed poster. 

If you create a PDF file from 

your template, the guides will 

not be included.

To hide the guides click on the 

Home tab (top of the screen) 

and then click on the Layout

button below to see the 

available layouts. Choose the 

Without Guides layout.

preview your 

You can preview your poster at 

any time by pressing the F5 key

on your keyboard. You will see 

on the screen what's on your 

poster and how it should look 

when printed. Press the ESC 

key to exit Preview.

F5

When you are ready to have your poster printed go online to 

PosterPresentations.com and click on the "Order Your Poster" 

button. You can have your poster printed on professional papers, 

fabric for easy traveling and a variety of other materials. 

If you submit a PowerPoint document, you will be receiving a PDF 

proof for your approval prior to printing. If your order is placed and 

paid for before noon (Pacific time) Monday-Friday, your order will 

ship out that same day. FedEx Next day, Second day, Third day, 

and Free Ground services are offered. 

Go to PosterPresentations.com for more information.

© 2019

PosterPresentations.com

2117 Fourth Street ,

Berkeley CA 94710 USA

For complete tutorials visit:
https://www.posterpresentations.com/helpdesk.html

RESEARCH POSTER PRESENTATION DESIGN © 2015

www.PosterPresentations.com

• Micro mill caster: compact, high-speed (3-9 m/min), low-carbon

• Safe production requires real-time and accurate metallurgical 

length(final solidification point) prediction.

•  Digital Twin enables real-time prediction & optimization

•  Critical gap: Large uncertainty in heat transfer coefficient (HTC) of 

the spray cooling zone & industrial sensor data limits reliability

INTRODUCTION 

Physics-informed digital twin

• Numerical solving governing heat transfer equation on 1D billet [1].
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• Boundary condition q in the spray cooling zone depends on the pyrometer 

reading and the shell thickness measurement from the breakout shell

• HTC trained on two loss functions based on prediction residual errors [2].

• Calibrated dataset used to train a multiple linear regression based surrogate 

model on surface temperature

METHODOLOGY

• Weighted and normalized loss functions can both fit the calibration data, but they lead to different 

model responses.

• Surface temperature is more sensitive to mold-water ΔT than to superheat.

• Noise injection gives a larger, more conservative uncertainty estimate than Monte Carlo input UQ.

• Below 8.33 m/min, surface-temperature variation is mainly driven by superheat and mold-water ΔT.

UNCERTAINTY QUANTIFICATION

CONCLUSION

Perturbation method 

ACKNOWLEDGEMENT

We would like to acknowledge the financial support of the following funding agencies:

Manufacturing Futures Institute (MFI) for funding the project

Center of Iron and Steel Research (CSIR) for funding the project 

• Input parameters:

• Casting speed (m/min), Mold water temperature (K), Superheat (K)

• Output:

• Surface Temperature (pyrometer reading)
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RESULTS

Sampling 

from 

industry 

sensors at a 

rate of 2 

Hz.

Shell from 

the 

industrial 

breakout 

samples.

Uncertainty with noise injection in training set

Uncertainty with Monte Carlo quantification

Input variation interpretation from the MCUQ analysis

• Divide the industrial casting 

speed ensemble into 6 bins 

with equal numbers of 

datapoints

• Conduct random sampling by 

performing 5,000 simulations 

using the industrial dataset and 

simulating it with the surrogate 

model.
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