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Project Outline

e Motivation

e Position and orientation information in real-time
e Different systems

e Spatial accuracy often unknown

e Problem Statement

e Visualizing the volumetric accuracy

e |Interactive GUI 0]

*S  *Figures of US probe and tracking setup kindly provided by FRAMOS GmbH
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Project Outline

e Requirements & Specifications

e Visualization
e Differentiate tracking error and system accuracy
e Additional reference points or medical devices
e Different visualizations

e GUI
¢ Interactive
e Real-time

e |nput
e Pose & accuracy viaTCP /IP

e Qutput
e Rendering

e Environment

- e Windows, Visual Studio, C++, OpenGL, OpenlGTLink, GitLab
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Project Outline

e Scoping and Planning - Original Project Plan

4472015 | w45/2015 | W46/2015 | W47/2015 | W48/2015 | W49/2015 [ W50/2015 | W51/2015 | W52/2015 | W53/2015 W 2/2016 W3/2016 W 4/2016 W 5/2016
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Software Design UML Use Case Diagram
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Software Design UML Sequence Diagram

Camera Server Main Scene DataTree
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Software Design UML Class Diagram

InputListener < calls Main Scene
1 7 s 1‘- - server : OpenlGTLinkServer - dataTree : DataTree
- scene : Scene calls - buffers : GLuint[]
- S| . T ~———e___ - programs : GLuint[]
2 pae + main(count : int, arguments : charf]) 1 1‘> - matrices : Matrix[]
ameraClient - parameter : float[]
1 / 1 + setup() : void
sends data calls ,/ + addMeasurement(pose : Pose, value : float, time : float) : void
// + mouseMove(x : float, y : float, dx : float, dy : float) : void
1 b1 + zoom(zoom : float) : void
P + render(time : float) : void
OpenlGTLinkServer /1
- measurements : vector<Measurement> uses/ 1
)
+ startServer(in port : uint) : void v
+ getNewData(inout measurements : vector<Measurement>) : void DataTree
- startServerThread() : void :
- receivePosition(in socket : Socket, in header : MessageHeader) : Measurement + vertices : vector<Vertex>
- receivelmage(in socket : Socket, in header : MessageHeader) : Measurement - tree : Node
- receiveTransform(in socket :/Socket, in header : MessageHeader) : Measurement + addVertex(in position : Vector3, in measurement : float, in time : float) : int
// 1
/
/ 1N
prepares . holds
A 0. 0__*\\
|z N
Measurement Pose Vector3 Vertex
+ pose : Pose 1 1 | + position : Vector3 1 2 |+ x:float 1 1 |+ position : Vector3
+ value : float K> + rotation : Vector3 <> + y: float < + measurement : float

+ z: float + time : float
+ padding : uchar[12]

+ length() : float
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Software Design

e Strategies
e GUI/ rendering: bottom-up implementation
e Server-Client: top-down
e Server-Client Communication
e OpenlGTLink protocol, using specification for Position Message
e Separate thread
e Design Patterns
e (Creational Patterns: RAll

e (Concurrency Patterns: Monitor Object (for server)
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Progress

e |nitial Approach

e Show all positions

e Use color for accuracy
e Drawback

e (luttered
e (Qverloaded

e Some structure
e (Questions
® How useful is old data ?

e What if paths cross ?
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Progress

e (Questions

® How useful is old data ?
e Postprocessing

e What if paths cross ?
e Show latest data

e Current Approach

e Show recent positions

e Use color for accuracy

e Use size for accuracy

e Show reference frame

e Show additional devices

e | et measurements fade out
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Progress
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Project Outlook

e Completed Tasks and Subtasks
e 5 different visualizations
e Showing reference frame
e Showing US probe mesh
e Server implementation
e OpenlGTLink integration
e (Customization of visualization

e (Connection with FRAMOS framework

(directional communication via OpenlGTLink packages)
e Challenges so far

e Integration of OpenlGTLink took > 7 h
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Project Outlook

e Upcoming Tasks

e Finish integration on client side
(framework @ FRAMOS)

e Camera calibration
risk: might be challenging

e Finish GUI

e More tests / evaluation

e Heatmap for postprocessing (optional)

e Documentation / report
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Project Outlook

e Updated Project Plan

W4/2016

/2015 | ws2/2015 | w1/2016 | W2/2016 W 3/2016

A Intermediate Presentation

Heatmap
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— A Final Presentation

Slide 15




e Questions

e Comments

e |deas
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