
(12) United States Patent 
Ho et al. 

(54) METHOD AND SYSTEM TO ANSWER A 
NATURAL-IANGUAGE QUESTION 

(76) Inventors: Chi Fai Ho, 965 Astoria Dr., 
Sunnyvale, CA (US) 94087; Peter P. 
Tong, 1807 Limetree La., Mountain 
View, CA (US) 94040 

( * ) 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.: 09/387,932 

(22) Filed: Sep. 1, 1999 

(51) Int. Cl.7 .................................................. G09B 7/00 
(52) U.S. Cl. ....................... 434/362; 434/118; 434/169; 

434/325; 704/257; 706/927 
(58) Field of Search ................................. 434/118, 156, 

434/169, 185, 219, 307 R, 308, 322, 323, 
327, 325, 350, 362, 365; 704/1, 207, 257, 

258, 273, 276, 260; 706/927, 11, 55, 59, 
916; 707/5, 35; 709/201, 212, 227, 229, 
242, 244; 382/161, 229, 311; 340/7.23, 

7.29, 825.27; 345/326, 538 

(56) References Cited 

U.S. PATENT DOCUMENTS 

4,787,035 A 11/1988 Bourne 
4,798,543 A 1/1989 Spiece 
4,816,994 A * 3/1989 Freiling et al. ............... 706/59 
4,847,784 A 7/1989 Clancey 
4,867,685 A 9/1989 Brush et al. 
4,914,590 A 4/1990 Loatman et al. 
5,035,625 A 7/1991 Monson et al. 
5,239,617 A 8/1993 Gardner et al. 
5,259,766 A 11/1993 Sack et al. 
5,265,014 A 11/1993 Haddock et al. 
5,265,065 A 11/1993 Turtle 
5,286,036 A 2/1994 Bara bash 
5,295,836 A 3/1994 Ryu et al. 
5,301,314 A 4/1994 Gifford et al. 
5,306,154 A 4/1994 Ujita et al. 
5,309,359 A 5/1994 Katz et al. 

(List continued on next page.) 

,.--..' 54 

Question Regularizer r-.._,,,, 80 

Phrase Identifier f'\.J 82 

Question Structure 
ldent1f1er 

Question Format 
Identifier 

"--' 84 

"--' 86 

Answer Identifier /"\._.,, 88 

I lllll llllllll Ill lllll lllll lllll lllll lllll 111111111111111111111111111111111 
US006498921Bl 

(10) Patent No.: US 6,498,921 Bl 
Dec.24,2002 (45) Date of Patent: 

EP 
WO 
WO 

FOREIGN PATENT DOCUMENTS 

0 436 459 A 
WO 93/21587 
WO 95/02221 

7 /1991 
10/1993 

1/1995 

OTHER PUBLICATIONS 

Success Maker Courseware brochure, published by Com­
puter Curriculum Corporation, Dec. 1994. 
Active Mind Series from World Wide Web, URL=http:// 
www.broderbund.com/studio/ams.html, 1996. 
Logical Journal of the Zoombinis from World Wide Web, 
URL=http://www.broderbund.com/studio/atoz/zoom­
bini.html, 1996. 

(List continued on next page.) 

Primary Examiner-Joe H. Cheng 
(74) Attorney, Agent, or Firm-Beyer Weaver & Thomas, 
LLP 

(57) ABSTRACT 

Providing methods and systems to quickly and accurately 
respond to a natural-language question. The responses to the 
question can depend on additional information about the 
user asking the question, and the subject matter of the 
question the user asked. For example, the system knows that 
the user understands French, and can supply French answers 
to the user. Such additional information can improve on 
relevancy of the responses to the question. More than one 
responses can be provided to the user to allow the user to 
pick the more appropriate one. One embodiment uses a 
computer with a database having many phrases and question 
formats. The computer identifies phrases in the question 
based on at least one grammatical rules and phrases in the 
database. Then the computer links the phrases to categories 
based on at least one semantic rule, the subject matter of the 
question, and information about the user, such as previous 
questions asked by the user. The computer then selects at 
least two question formats based on at least the scores. After 
the question formats are selected, the system allows the user 
to pick at least one of the question formats so as to have an 
answer to the question generated. 
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