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Design of two degree-of-freedom head prop in adaptive
optics retinal imaging system
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Abstract: Simple head props used in clinical ophthalmology limit the distance between the doctor and
the patient to arm’s length, so that it cannot be utilized in adaptive optics retinal imaging system
which is big and heavy. A two degree-of-freedom head prop is designed to support the subject’s jaw
and to make the subject’s pupil align more quickly and comfortably in adaptive optics retinal imaging
system. Self-locking trapezoidal screw in vertical movement and high transmission efficiency ball
screw in horizontal movement were used with two stepper motors providing power. The electronics de-

sign of the control system based on PIC16F877A was completed. A MPLLAB-Proteus co-simulation ex-
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periment was conducted and the result shows that the system can do the control in realtime to make

the motor start, stop, turn and speed. The designed head prop can move in the vertical direction and

the horizontal direction at a minimum of 100 pm/s and improve the positioning accuracy to 20 pm,

meeting the requirements of the adaptive optics retinal imaging system.
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Fig. 6 Driver interface circuit
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