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CLAIMS 

1. A hand-held sized ocular and neurological screening device comprising:

an eyepiece; and 

a hand-held housing comprising:  

a tubular stimulus chamber defining a light stimulus channel, wherein an 

illumination source is configured to provide light stimulus towards an opening 

through the light stimulus channel; and 

an operational chamber comprising:  

an infrared camera positioned outside the stimulus channel and inclined towards 

the opening, the infrared camera is configured to capture images through the 

opening without interfering with the light stimulus; and 

a controller configured to receive the captured images from the infrared camera. 

2. The device of claim 1 wherein the light stimulus channel comprises an illumination panel

at a distal end and an opening at a proximal end, the opening at the proximal end is 

configured to engage with the eyepiece. 

3. The device of claim 1 wherein the controller is further configured to transmit the captured

images, videos or any other digital signal to an external computing device or directly to a 

cloud storage system associated with the screening device. 

4. The device of claim 3 where in the external computing device is a user computing device.

5. The device of claim 3 where in the external computing device is an external server.

6. The device of claim 1 wherein the controller is further configured to receive instructions

from an external computing device and to control the illumination panel and the infrared 

camera parameters according to the received instructions. 

7. The device of claim 1, wherein the stimulus chamber comprises at least one optical

apparatus between the illumination panel and the opening. 
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8. The device of claim 1, wherein a diffuser is located less than a distance that allows

accommodation of a human eye, from a rim of the eyepiece to an eye of a user of the device. 

9. The device of claim 1, wherein the operational chamber comprises at least one infrared

light source outside the stimulus channel providing infrared illumination towards the 

opening. 

10. The device of claim 2, wherein the stimulus chamber comprises barriers for dividing the

stimulus channel to sub channels, wherein controller is configured to control the illumination 

panel and the infrared (IR) camera parameters to provide illumination separately to each of 

the sub channels. 

11. The device of claim 10, wherein the barriers divide the stimulus channel to quadrant sub

channels and a central sub channel. 

12. The device of claim 1, wherein the eyepiece comprises an eye support having an

extended lip and a connector for engagement with the opening of the housing, the connector 

having two opposite gaps, wherein the gaps enable the camera to capture images via the 

opening when the extended lip is oriented in a temporal direction. 

13. The device of claim 1, wherein the infrared camera is positioned outside the stimulus

channel at an inclination of about 60 degrees towards the opening through the light stimulus 

channel. 

14. The device of claim 1, wherein said device further comprises a clip-on fixture for fixing

the device onto an apparatus selected from a group consisting of: a table, a desktop, and a 

portable ophthalmic apparatus. 

15. The device of claim 14, wherein said portable ophthalmic apparatus comprises an

apparatus selected from a group consisting of: refractometers, optical coherence tomography 

devices, fundus cameras, slit lamp examination equipment, trial Frame Refraction, and any 

other device that may be present at an eye care or healthcare practitioner's office. 

16. The device of claim 14, wherein said device comprises a first arm and a second arm such

that said apparatus is held between the first arm and the second arm of the device. 
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17. A system for ocular and neurological screening comprising:

an application server configured to communicate with a user device via a software 

application installed in the user device; and 

a hand-held sized pupil screening device comprising:  

an eyepiece; and 

a hand-held housing comprising:  

a tubular stimulus chamber defining a light stimulus channel, comprising an 

illumination panel at a distal end and an opening at a proximal end, the 

opening is configured to engage with the eyepiece wherein the illumination 

panel is configured to provide light stimulus towards an opening through the 

light stimulus channel; and 

an operational chamber comprising an infrared camera configured to capture 

images through the opening without interfering with the light stimulus and to 

transmit the captured images and a controller configured to receive 

instructions from the application server and to control the illumination panel 

according to the received instructions, 

wherein the application server is configured to analyze changes in a pupil in the 

received images and calculate based on the changes in the pupil size or position a 

value indicative of an ocular or neurological disorder. 

18. The system of claim 17, wherein the application server is configured to transmit an alert

to the user device in case calculated value implies abnormal ocular or neurological 

functioning. 

19. The system of claim 17, wherein the application server is configured to receive from the

user device an examination protocol and to provide instructions to the controller based on 

the received protocol. 

20. The system of claim 17, wherein said hand-held pupil screening device further comprises

a clip-on fixture for fixing the device onto an apparatus selected from a group consisting of: 

a table, a desktop, and a portable ophthalmic apparatus. 
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21. The system of claim 20, wherein said portable ophthalmic apparatus comprises an

apparatus selected from a group consisting of: refractometers, optical coherence tomography 

devices, fundus cameras, slit lamp examination equipment, trial Frame Refraction, and any 

other device that may be present at an eye care or healthcare practitioner's office. 

22. The system of claim 20, wherein said pupil screening device comprises a first arm and a

second arm such that said apparatus is held between the first arm and the second arm of the 

device. 

23. A method for ocular and neurological screening comprising:

providing to a controller instructions to control an illumination panel in a hand-held 

sized ocular and neurological screening device, the device comprising: 

an eyepiece; and 

a hand-held housing comprising:  

a tubular stimulus chamber defining a light stimulus channel, wherein the 

illumination source is configured to provide light stimulus towards the 

opening through the light stimulus channel; and 

an operational chamber comprising an infrared camera configured to capture 

images through the opening without interfering with the light stimulus and to 

transmit the captured images to an external computing device;  

and a controller configured to receive instructions from the external computing 

device and to control the illumination panel according to the received 

instructions; 

receiving a stream of images from the camera; and  

analyzing changes in a pupil in the received images and calculating based on the 

changes a value indicative of ocular or neurological functioning. 

24. The method of claim 23, further comprising the step presenting to a person being

screened a visual stimulus.  

25. The method of claim 23, wherein the changes analyzed are based on the changes in pupil

size or eye movement. 
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26. The method of claim 24, wherein the changes analyzed are made in response to the visual

stimulus presented to the person being screened. 

27. The method of claim 23, wherein the changes analyzed are in the rate of change of the

pupil size over the duration of the illumination. 

28. The method of claim 23, wherein the change analyzed includes at least one of a list

consisting of: the amplitude of pupil constriction, latency of pupil constriction, speed of pupil 

constriction, baseline pupil size, pupil re-dilation speed, post-illumination pupil response,  

area under a pupillary response curve, the duration of the pupillary response, blink rates, 

fixation losses, ocular movement amplitude, ocular movement latency, ocular movement 

gain, ocular movement velocity, peak velocity of ocular movement, the percent time spent 

in a region of interest in the presented stimulation, eye movement, eye movement amplitude, 

eye movement velocity, eye movement peak velocity, eye movement percent time spent in 

a region of interest, parameters computed via machine learning from pupillographic, and 

ocular movement traces.  


