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1) 1) TheThe Light Light EndoscopicEndoscopic Robot (LER [1])Robot (LER [1])

An intelligent third hand for the surgeon ?An intelligent third hand for the surgeon ?



DegreesDegrees ofof freedomfreedom ofof thethe LERLER



2) Tool tracking for the development 2) Tool tracking for the development 
of high level commands of the LERof high level commands of the LER

•• Today : simple commands (“left”, “right”,…)Today : simple commands (“left”, “right”,…)
•• Use an instrument as a « mouse » to guide the Use an instrument as a « mouse » to guide the 

cameracamera
•• Supervise the insertion or removal of an instrumentSupervise the insertion or removal of an instrument

To do this we need to be able to :To do this we need to be able to :
•• Identify the instrument to trackIdentify the instrument to track
•• Detect the instrumentDetect the instrument
•• Track the instrumentTrack the instrument



Complexity of laparoscopic images Complexity of laparoscopic images 
(soft tissues=complex background)(soft tissues=complex background)

Variation of color & illumination Variation of color & illumination 
(depending on patient and video system, light source)(depending on patient and video system, light source)

Surgical instruments variability Surgical instruments variability 
(shaft color, tip shape…)(shaft color, tip shape…)

Quick treatment of images difficultQuick treatment of images difficult

Solutions today based on :Solutions today based on :
Design of specific devices [2]Design of specific devices [2]
Addition of special marks on instruments [3]Addition of special marks on instruments [3]

Cost issues & feasibility in clinical conditions ?Cost issues & feasibility in clinical conditions ?



Proposed solutionProposed solution

•• Gather information with the calibrated robot + Gather information with the calibrated robot + 
camera at the beginning of each interventioncamera at the beginning of each intervention

•• Use this information to constrain the search Use this information to constrain the search 
for the instruments in the imagesfor the instruments in the images



Results on Results on endoscopicendoscopic images (1/2)images (1/2)



Results on Results on endoscopicendoscopic images (2/2)images (2/2)



Early results with the visual Early results with the visual servoingservoing



3) Conclusion 3) Conclusion –– future workfuture work
•• Early results encouragingEarly results encouraging

•• Improve instrument detection (Improve instrument detection (specularitiesspecularities, edges of the, edges of the
instrument, more robust determination of the tip)instrument, more robust determination of the tip)

•• zoom not included in visual zoom not included in visual servoingservoing yetyet

•• Tests in real conditions (cadaver / pig tests)Tests in real conditions (cadaver / pig tests)

-- validity of our constraints in real conditions ?validity of our constraints in real conditions ?

-- robustness, rapidity, precision of the method ?robustness, rapidity, precision of the method ?

•• Assessment of the added value of this command mode Assessment of the added value of this command mode 
compared to simple vocal commands or other interaction compared to simple vocal commands or other interaction 
meansmeans
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