US006773400B2

a» United States Patent (0) Patent No.:  US 6,773,400 B2
Njemanze @5) Date of Patent: Aug. 10, 2004
(549) NONINVASIVE TRANSCRANIAL DOPPLER 5,724,987 A * 3/1998 Gevins et al. .............. 600/544
ULTRASOUND FACE AND OBJECT 5,771,261 A * 6/1998 Anbar ............... 374/45
RECOGNITION TESTING SYSTEM 6,126,595 A * 10/2000 Amano et al. ..... 600/300
6,258,032 B1 * 7/2001 Hammesfahr ...... 600/454
(76) Inventor: Philip Chidi Njemanze, No. 1 6,309,361 B1 * 10/2001 Thornton .................... 600/544
Uratta/MCC Road, P.O. Box 302,
Owerri, Imo (NG) * cited by examiner
(*) Notice: Subject to any disclaimer, the term of this
patent is extended or adjusted under 35 Primary Examiner—Ali Imam

U.S.C. 154(b) by 0 days.
57 ABSTRACT

(21)  Appl. No.: 10/109,867 A non-invasive method and system to determine face and
(22) Filed: Apr. 1, 2002 object processing in a human subject, said method with high
. .. temporal resolution, user-friendly and portable, including

(65) Prior Publication Data steps of obtaining a subjects baseline cerebral blood flow
US 2003/0187359 Al Oct. 2, 2003 velocity in cerebral arteries using a transcranial Doppler
ultrasound instrument with sample volumes focused on

(51) Int. CL7 e A61B 8/06 cerebral vessels on both sides using two probes place on the
(52) U:S' Clo 600/454 temples and calculating laterality index for both arteries.
(58) Field of Sear§2/625626367/711163(())0/523_%? Simultaneously, testing the subject with face and object

191; 128/916, 731, 733, 920; 374/45: 607/17—24- processing tasks presented on the screen of a digital com-

puter and using a computer input peripheral device while
382/1020 43115451/21’9132’7193ib/23137§ 232374; simultaneously monitoring the mean blood flow velocity

during each stage of the task in real-time. Processing the
(56) References Cited acquired data using a microprocessor operatively connected
to a computer work station for image retrieval.

U.S. PATENT DOCUMENTS
5,295,491 A * 3/1994 Gevins .....ccccoovvineninne 600/544 20 Claims, 6 Drawing Sheets

8

N

J
‘oooooooooon W
00000000000
00000000000

D00CD00000
N /

0~




U.S. Patent Aug. 10, 2004 Sheet 1 of 6

US 6,773,400 B2

Ultrasound
Transducers

Y

Transcranial Doppler

a4

Device

Microcomputer

Computer
Workstation

FIG. 1

1



U.S. Patent Aug. 10, 2004 Sheet 2 of 6 US 6,773,400 B2

9}(\

1055

Y
00000000000 '>
00000000000 ()

J

6
~ 0ooooooooon

\DDDC:]DDDDD

FIG. 2



U.S. Patent Aug. 10, 2004 Sheet 3 of 6 US 6,773,400 B2


































