


Form Approved

Report Documentation Page OMB No. 0704-0188

Public reporting burden for the collection of information is estimated to average 1 hour per response, including the time for reviewing instructions, searching existing data sources, gathering and
maintaining the data needed, and completing and reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden, to Washington Headquarters Services, Directorate for Information Operations and Reports, 1215 Jefferson Davis Highway, Suite 1204, Arlington
VA 22202-4302. Respondents should be aware that notwithstanding any other provision of law, no person shall be subject to a penalty for failing to comply with a collection of information if it
does not display a currently valid OMB control number.

1. REPORT DATE 2. REPORT TYPE 3. DATES COVERED
15 SEP 1998 Technical Memo 15-09-1998 to 15-09-1998
4. TITLE AND SUBTITLE 5a. CONTRACT NUMBER

A Fast Maximum Likelihood Multidimensional Search Algorithm £b. GRANT NUMBER

5c. PROGRAM ELEMENT NUMBER

6. AUTHOR(S) 5d. PROJECT NUMBER
Craig Maclnnes C600068

5e. TASK NUMBER

5f. WORK UNIT NUMBER

7. PERFORMING ORGANIZATION NAME(S) AND ADDRESS(ES) 8. PERFORMING ORGANIZATION
Naval Under sea Warfare Center Division,1176 Howell REPORT NUMBER
Street,Newport,R1,02841 TM 980145

9. SPONSORING/MONITORING AGENCY NAME(S) AND ADDRESS(ES) 10. SPONSOR/MONITOR’'S ACRONYM(S)
Office of Naval Research ONR 321

11. SPONSOR/MONITOR'S REPORT
NUMBER(S)

12. DISTRIBUTION/AVAILABILITY STATEMENT
Approved for public release; distribution unlimited

13. SUPPLEMENTARY NOTES
NUWC2015

14. ABSTRACT

This memorandum examines an application of the least-squar es approximation of certain structured
matrixesto a new algorithm for the maximum likelihood (ML) estimation of directions of arrival (DOAS)
and frequencies of sinusoids. The method involvesreordering the stepsin the standard ML search
algorithm so that the majority of the calculations are made prior to execution of the multidimensional

sear ch. The computational efficiency isdueto thefact that only scalar operations are performed during the
sear ch. This new fast maximum likelihood estimation (FMLE) algorithm is more than one order of
magnitude faster than the standard direct-search ML method.

15. SUBJECT TERMS
VLF; Very Low-Frequency Direction Finding Project; search algorithm; FMLE; fast maximum likelihood
estimation

16. SECURITY CLASSIFICATION OF: 17.LIMITATION OF | 18.NUMBER | 19a NAME OF
ABSTRACT OF PAGES RESPONSIBLE PERSON
a REPORT b. ABSTRACT c. THISPAGE Same as 13
unclassified unclassified unclassified Report (SAR)

Standard Form 298 (Rev. 8-98)
Prescribed by ANSI Std Z39-18







































