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Introduction to EndoTOFPET-US

•  Applications
–  Image-guided diagnosis, and 

–  Minimally invasive surgery

•  Motivation
–  Low sensitivity of PET for pancreatic tumors

–  Unspecific tumor markers for prostatic tumors
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3D Ultrasound
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CAMPCom Motivation

•  Multimodal and Intra-Operative Imaging

•  Collaboration of researchers from various areas

•  Monitoring & centralized control of system
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CAMPCom Goals

•  Simple to use communication framework (“one header only”)

•  Plug-Ins for visualization (CAMPVis)

•  Open-source: https://campar.in.tum.de/Main/CAMPCom 

•  Control & Data Flow: communicate data and system messages between 
various components

•  Efficiency: lightweight & efficient communication

•  Platform Independency: serialization and transmission

•  Abstraction & Extensibility: support extension, general interface

•  Prioritization: asynchronous function to support efficiency
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CAMPCom Features

•  Client/Server Subscription
–  Subscribe to data stream

–  Automatic handling of ports, connections, thread pools

•  Query Handling
–  Automatic queuing and dispatching

–  Prioritization possible

–  Sending/receiving does not block client

–  Buffering

•  Compression
–  Improve throughout of large data using compression

•  Platform Independent

•  Easy use, type adding,…

•  Tools: CAMPLog, CAMPMath and CAMPVis
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CAMPCom Examples
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Page 1 of 1

File.cpp 25.09.13 16:51

#include "CAMPComDefinitions.h"
#include "CAMPComClient.hpp"

using namespace campcom;
std::string serverAddr = "127.0.0.1";
CAMPComClient client("TestClient", Device_TestDevice, serverAddr);

void printOut(std::vector<Byte> &msg) {
    if (msg.size() == 0) return;
    std::string return_payload;
    
    TypeHandler<std::string>::deserializePayload(&msg[0],msg.size(),return_payload);
    STD_LOG(logINFO) << "Message from the server: " << return_payload;
}
    
void printOutOT(std::vector<Byte> &msg) {
    if (msg.size() == 0) return;
    OptTrackingData return_payload;
    Header header;
    
    TypeHandler<OptTrackingData>::deserializePayload(&msg[0],msg.size(),return_payload);
    //do something with return_payload...
}

int main(int argc, char* argv[]) {
    //connect to server
    client.connect();
    
    //receive data
    client.subscribe(Type_OptTracking, &printOutOT, &successPrintOut);
    
    //send something
    TrackingData data;
    data.position = campmath::vec3d(0.5,0.5,0.5);
    client.send(&data);

    //clean up
    client.unsubscribe(Type_OptTracking);
    client.disconnect();
}
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Brief Results & Conclusion

•  Stability and Reliability
–  24h random data tests

–  Low server load, no memory leaks,…

•  Transfer Rates
–  As fast as other frameworks (OpenIGTLink)

•  Prioritization and Compression
–  Improve overall transfer rate for large data by approx. 19% (MRI data)

•  Simple to use/implement 

•  Stable, fast, reliable framework for IGT

•  Complex communication process hidden

•  Platform independent 
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Outlook

•  “Roll-out” to EndoTOFPET-US partners

•  Porting to Android

•  Extension of subscription model (“filtering”)

•  Looking forward to contributions
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