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Project Recap - 2D/3D Registration

▪ Intraoperative fluoroscopy is a type of 
fluoroscopy that is used during surgical 
procedures to obtain real-time X-ray images of 
the surgical site [1].

Intraoperative X-ray Illustration of spine injection

Mandell, J. C., Czuczman, G. J., Gaviola, G. C., Ghazikhanian, V., & Cho, C. H. (2017). The 
Lumbar Neural Foramen and Transforaminal Epidural Steroid Injections: An Anatomic 
Review With Key Safety Considerations in Planning the Percutaneous Approach. AJR. 
American journal of roentgenology, 209(1), W26–W35.

▪ 2D/3D Registration is a method that can find the 
Projection Matrix between the intraoperative 
fluoroscopic X-ray image frame and the preoperative 
CT frame [2].  
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Project Recap - Project Goal

▪ Our project aims to develop a pipeline that 
automatically perform the 2D/3D 
registration process between X-ray images 
and CT Scan intra-operatively. To be specific, 
we need to integrate the:
o Image Acquisition Process
o Data Synthesizing Process
o 2D Landmark Detection
o Online 2D/3D Registration 

▪ These four components will be integrated into 
one sole package with a user-friendly GUI.

Intraoperative Preoperative

SyntheX Manually 
Annotated

Total
Segmentator

xReg

Pipeline Architecture
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Dependency

 Need Followup Contingency 
Plan

Planned Hard 
DL

Status

MOCK OR Lab Access manipulate Loop-X N/A Ask Benjamin for access Feb 06 Feb 10

Loop-X Generate X-ray and CT Scan N/A Ask Benjamin for access Feb 06 Feb 10

SyntheX Generate Domain Generalized X-ray
Open source github repository N/A

Request the source code 
from Dr. Cong Gao

Feb 01 Feb 06

Model Checkpoint Hyper parameters of SyntheX
On private onedrive folder Keep secured Feb 08 Feb 12

xReg
Compute registration parameter between CT 
scan and X-ray Image, open source github 

repository 
N/A Request the source code 

from Dr. Grupp Feb 08 Feb 12

CT DataSet As a input used in Xreg Keep secured N/A Feb 06 Feb 20

Total Segmentator Do CT Scan segmentation Downloaded N/A Feb 18 Feb 20

Computers Our own computer with an environment for 
software development Ready to use “PACKMAN” ARCADE 

Server Jan 23 N/A
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Deliverables
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Project Timeline
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Completed Work - Integrated 2D/3D Registration Workflow

Expect Date: Mar/31
Actual Date: Mar/27
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Completed Work - Package Architecture

Expect Date: Mar/15
Actual Date: Mar/21

▪ The documentation for specifying the inputs and outputs of the package is available on our WIKI page and 
Github Repo. It also contains the duty distribution of the team members.
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Completed Work - Integrated Program

2D Landmark Detection

SyntheX provides a well-trained Trans-Unet 
model to automatically detect the landmarks 
on the X-ray images.

Annotation for Given CTs 

Segmentation is done using TotalSegmentator.

3D landmarks are manually annotated by the 
professional personnel. The annotation results 
(3D landmarks) are already provided by our 
mentor.

Solving Registration Problem

Loading x-ray image, CT scan and their 
corresponding landmarks

Call xReg to solve the registration problem Expect Date: Mar/10
Actual Date: Mar/15
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Completed Work - Data Exchange

▪ Transfer data format into required format

DICOM

Read and write HDF5 Read X-ray DICOM Image Read 2D landmarks in Pandas Dataframe

Expect Date: Mar/01
Actual Date: Mar/06



                
11

Completed Work - Documentation 

▪ SyntheX Tutorial:
o Naming rules of files
o Basic algorithm
o Steps to run SyntheX

▪ Data Specification: 
o Examples on loading different data
o Every HDF5 data structure 
○ Every FCSV data structure

All documentation files are available on the WIKI page and GitHub repo

Expect Date: Apr/01
Actual Date: Mar/27
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In-progress Work 

GUI 

✓ 1 : Interface Design
✓ 2 : Drag files to import them
❏ 3 : Features implementation – 60%

PyPi package

❏ 1 : Source Code  – 90%
❏ 2 : Distribution and License
❏ 3 : README
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Test plan 

Performance Test

■ Specify test environment
■ Measure performance metrics such as latency and frame rate 

Accuracy Test

■ Specify test environment
■ Measure performance metrics such as dice-score

Summarize the results in an assessment report.
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Management

 Meetings with Benjamin Killeen: 
o 3:00 pm every Monday, in-person

 ARCADE Lab meetings:
o  4:15 pm every Thursday, in-person

 Discussions between group members: 
o Twice a week, 9:30 am every Monday and Wednesday, in-person

 Communication:
o Email/Discord
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