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Abstract 

A method is presented to dynamically update the 

image captured by a flexible endoscope according to 

the surgeon’s head orientation with respect to the 

monitor—thereby providing a sense of depth and 

space while minimizing mental stress. 

Introduction 

The most common instrument for internal organs and 

tissue visualization is the rigid or flexible endoscope. 

Often times, the surgeon rotates his head to the sides 

of the TV monitor to get a panoramic view of the 

surgical area of interest as if he were observing 

through a “window”. This has no effect on the 

display, however, since the endoscope’s trocar point 

can be modified only by a manual controls, see Fig. 1. 

The need for the surgeon to re-map his intentions to 

the manual control requires additional mental effort. 

This could be avoided by designing a more intuitive 

device. Previous research suggested using head 

orientation for endoscope control1; however no 

implementation was done on flexible endoscopes, due 

to the high coordination and dexterity required. 

 

Figure 1. Endoscope control knobs 

Hypothesis 

Our hypothesis is that mapping the pan/tilt reflexive 

movements of the surgeon’s head while observing the 

TV monitor to the flexible endoscope control will: (a) 

reduce the surgeon’s mental load, (b) free the 

surgeon’s hands allowing her handle additional 

surgical instruments.  

Methods 

Head orientation is obtained by finding the eyes’ 

coordinates of the surgeon, and they are enough for 

recovering the 3D position of the head. Our approach 

relies on using the wiimote2 (the wireless input for the 

Nintendo Wii gaming console) to detect motion and 

3D orientation of the head. We use the wiimote as an 

infrared (IR) camera which detects IR light emitted 

by IR LEDs mounted on glasses used by the surgeon. 

Thus, the surgeon’s pitching and yawing head 

motions are converted into 2 DOF, and can be used to 

control the endoscope, see Figure 2.  

 

Figure 2. Depth perception using head movements 

Discussion and Conclusion 

Movement of the head around the displayed surgical 

area of interest in current systems has no impact on 

the endoscope control, but frequently occurs, causing 

wasted time.  By leveraging on the surgeon’s focus of 

attention (the TV monitor) and allowing him to 

interact with the display to achieve a peripheral view, 

the planned system will reduce performance time and 

displace unnecessary actions.  

References 

1. A. Nishikawa, T. Hosoi, K. Koara, et al. "FAce 

MOUSe: A Novel Human-Machine Interface for 

Controlling the Position of a Laparoscope," 

IEEE Trans. on Robotics and Automation, Vol. 

19, No. 5, pp. 825-841, 2003. 

2. Nintendo. http://wii.nintendo.com 

Page 1 of 1


