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AI based material crystal structure analysis solution



TEM Image
Case 1

TEM Image
Case 2

VS

Analyzing 2D patterns in TEM(Transmission Electron Microscope) images to 
infer the 3D crystal structure of the material

TEM Image Analysis



AI based TEM SAED Pattern Analysis

7 crystal systems / 14 crystal lattices1st SAED pattern

2nd SAED pattern

Body-Centered Cubic Structure

Hexagonal Structure

AI based 
TEM SAED 

analysis S/W
Crystal structure classification

?VS

[Existing TEM SAED pattern analysis method]
• Domain knowledge required
• Take very long time to analyze the pattern

BiRh (SG: 194) C (SG: 227) He (SG: 229)Pt (SG: 225)



Real SEM/TEM Image Generation Technology

PROBLEM

Data imbalance

Time consuming
annotation task

Lack of data

Golden Template based Defect Analysis

SOLUTION

Real defect image
(250)

…

…
Synthetic defect images

(12,800)

…
Synthetic non-defect 

images
(12,800)

Golden 
template 

generator

[1] Barnes, Connelly, et al. "PatchMatch: A randomized correspondence algorithm for structural image editing." ACM Transactions on Graphics (ToG). Vol. 28. No. 3. ACM, 2009. 

PatchMatch Algorithm



Defect Detection in SEM Image through AI Engine

Detecting various type of defects through an AI engine

Right answer

Hypothesis

Detection result

Semiconductor defect detection in Scanning Electron Microscope (SEM) images



Automatic analysis of TEM SADP

3D model of representative 
crystal structure of inferred space group

(e.g., representative crystal structure 
of 195 space group)

Display of space group 
inference probability

(In case of non unique 
TEM SADP input, 

dispersed probability is 
displayed as a result)

List of TEM SADPs

Clear all TEM SADPs in the list

Drag & Drop zone for
TEM SADP input

Display list of possible 
materials belongs to the 

inferred space group



List of TEM SADPs
(possible to input more than 2 patterns)

Display of space group inference 
probability

(If unique TEM SADP is included, 
possible to infer space group at 

higher probability)

Clear all TEM SADPs in the list

Drag & Drop zone for
TEM SADP input

Display list of possible 
materials belongs to the 

inferred space group

3D model of representative 
crystal structure of inferred space group

(e.g., representative crystal structure 
of 225 space group)

Automatic analysis of TEM SADP



Thorough analysis of TEM SADP

Click on TEM SAED pattern 
if you want thorough analysis

Display an original of 
the analyzed TEM SAED pattern 

(automatic indexing)

Display result of thorough analysis
(distances and angles between diffraction spots)



Proprietary and Confidential.  Copyright 2022 LightVision, Inc.  For more information, please contact trizmaster@gmail.com

Microscopic image analysis that requires expertise 
and long analysis time, the XTALABTM solution will 

solve it in a short time.


	슬라이드 번호 1
	TEM Image Analysis
	AI based TEM SAED Pattern Analysis
	Real SEM/TEM Image Generation Technology
	Defect Detection in SEM Image through AI Engine
	Automatic analysis of TEM SADP
	Automatic analysis of TEM SADP
	Thorough analysis of TEM SADP
	슬라이드 번호 9

