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‘Safety’ system

* 4-state machine in hardware (PLC)

- E- St op

-l nit

- Pedal Up

- Pedal Down

e RTAI-linux software follows

6-Feb-2007 Hannaford / U. of Washington



Portable Surgery Master Station

* Objective
- Low cost
- Off the shelf hardware
- Interoperability with multiple surgical robots

- Use of Internet protocols

* Communication flexibility

Data collection for analysis
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Functional Blocks

* Hardware

PC laptop

Two Omni haptic device

USB foot pedal

Video display (NTSC and PC Video)

* Software

- SSS (surgeon site software)

* SGUI (surgeon’s graphical user interface)
* HDC (haptic device client)
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Functional Block Diagram
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SGUI
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SGUI

* Allows execution of high-level commands
* Written using Qt 4.1.2 from Trolltech, Inc.

* Surgeon tab

- Allows setting
* Scale factor

- Status display ( System status)
- Tool selection (For future )

* Engineer tab
- Remote IP address of surgical robot
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HDC
o HaEtic device client

- Sends commands, and position and orientation
increments to surgical robot
* Position increments — micron units
* QOrientation increment — micro-radians units
* Use UDP for data communication

 Low overhead
* Fast

- Haptic device mapping
* Mapping of Haptic Interface Device (HID) to the motion of
surgical robot

 Pitch is mapped to tool wrist
* Roll is mapped to tool shaft roll

- Indexing

* Allows surgeon to operate within the comfortable workspace

of Omni
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Communication Protocol

* UDP packets
* 100-1000 packets per second

* Incremental motion commands
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Surgeon Station Block Diagram
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Data Packet Structure

t ypedef struct {
unsi gned i nt sequence;
Il nt c_tinmestanp;

nt s _tinestanp;

nt del x[ 2] ; /[l mcrons
nt del y[ 2];
nt del z[ 2] ;

nt del pitch[?2];
nt delroll[2];
nt buttonstate[?2];
nt f oot pedal;
nt checksum
} mast er ToRobot _dat a;

|
i
i
i
i
| nt del yaw 2] ; /[l mcro-rad
|
i
i
i
i
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Video Feedback

* Features
- Video picture quality
- Low encoding/decoding latency
- Robustness to network jitter, loss
- Low cost
* Types
- HaiVision Hai 500 codec and hardware
- VLC, skype and ichat

* Free video chat software
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