
(12) United States Patent 
Goldstein et al. 

(54) SYSTEM AND METHOD FOR OPTICALLY 
DETERMINING PROPERTIES OF HOT 
FLUIDS FROM THE SPECTRAL 
STRUCTURE OF EMITTED RADIATION 

(75) Inventors: Neil Goldstein, Belmont, MA (US); 
John Gruninger, Boston, MA (US); 
Fritz Bien, Concord, MA (US); Jamine 
Lee, Burlington, MA (US) 

(73) Assignee: Spectral Sciences, Inc., Burlington, 
MA(US) 

( *) Notice: Subject to any disclaimer, the term of this 
patent is extended or adjusted under 35 
U.S.C. 154(b) by 0 days. 

(21) Appl. No.: 09/999,807 

(22) Filed: Oct. 24, 2001 

(51) Int. Cl? ................................................ GOlK 11/30 

(52) U.S. Cl. .......................... 702/134; 702/135; 702/28 

(58) Field of Search ................................. 702/134, 135, 
702/28 

(r 4 

111111 1111111111111111111111111111111111111111111111111111111111111 
US006640199B 1 

(10) Patent No.: 
(45) Date of Patent: 

US 6,640,199 Bl 
Oct. 28, 2003 

(56) References Cited 

U.S. PATENT DOCUMENTS 

6,370,486 Bl * 4/2002 Sivathanu ................... 702/135 

* cited by examiner 

Primary Examiner-John Barlow 
Assistant Examiner-Anthony Dougherty 
(74) Attorney, Agent, or Firm-Brian M. Dingman, Esq.; 
Mirick, O'Connell, DeMalli & Lougee, LLP 

(57) ABSTRACT 

A system and method for remotely determining at least one 
of the temperature of, and the relative concentrations of 
species making up, a hot fluid, based on the spectral struc­
ture of radiation emitted from the fluid. Thermal radiation 
over a field of view including the hot fluid is collected. At 
least a portion of the emission spectrum from the collected 
radiation is resolved. The resolved emission spectrum is 
resolved into spectra that are characteristic of specific emit­
ting species and emitter temperatures. The temperature of, 
and the relative concentrations of species making up, the hot 
fluid, are determined from the relative amounts of at least 
two resolved spectra. 
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