
0001

United States Patent [19J 

Gendel et al. 

[54] FREQUENCY HOPPING COMMUNICATION 
METHOD AND APPARATUS FOR 
MODIFYING FREQUENCY HOPPING 
SEQUENCE IN ACCORDANCE WITH 
COUNTED ERRORS 

[75] Inventors: Alon Gendel, Raanana; Yossi 
Waisblum, Kfar Saba, both of Israel 

[73] Assignee: Butterfly VSLI Ltd., Kfar Saba, Israel 

[21] Appl. No.: 09/054,875 

[22] Filed: Apr. 3, 1998 

[51] Int. Cl? ........................... H04L 27/30; H04B 15/00; 
H04K 1!00; H04J 1/00 

[52] U.S. Cl. .......................... 375/132; 375/131; 375/133; 
375/134; 375/135; 375/136; 375/137; 370/343; 

370/344; 370/480 
[58] Field of Search ..................................... 375/132, 136, 

375/131, 133, 134, 135, 137; 370/344, 
343, 480 

[56] References Cited 

5,394,433 
5,528,623 
5,737,359 
5,757,789 
5,758,290 
5,870,391 
5,937,002 

U.S. PATENT DOCUMENTS 

2/1995 Bantz et a!. ............................ 375/132 
6/1996 Foster, Jr. . .............................. 375/133 
4/1998 Koivu ...................................... 375/133 
5/1998 Dent ........................................ 370/337 
5/1998 Nealon et a!. .......................... 455/464 
2/1999 Nago ....................................... 370/330 
8/1999 Andersson et a!. ..................... 375/131 

601 
INITIAL STATE 

111111 1111111111111111111111111111111111111111111111111111111111111 
US006115407 A 

[11] Patent Number: 

[45] Date of Patent: 

6,115,407 
Sep.5,2000 

5,987,032 11/1999 Nadgauda et a!. ...................... 370/437 

Primary Examiner-Stephen Chin 
Assistant Examiner-Michael W. Maddox 
Attorney, Agent, or Firm---Ohlandt, Greeley, Ruggiero & 
Perle, L.L.P. 

[57] ABSTRACT 

The present invention is an apparatus and method thereof for 
performing frequency hopping (FH) communication with 
another party over an available spectrum of frequencies. The 
spectrum is arranged into a plurality of segments, with each 
segment corresponding to a subset of the frequencies, pref
erably a contiguous subset of the frequencies. The FH 
communication apparatus includes a communication device 
for communicating with another party. The communication 
device receives data over a sequence of hopping frequencies 
from the other party, with each of the hopping frequencies 
being part of a used segment from the plurality of segments. 
A storage device stores an error value for each used segment. 
A processing unit identifies a reception error in the received 
data and an erred segment in which the reception error 
occurred. The processing unit modifies the error value 
associated with the erred segment accordingly. The process
ing unit replaces the erred segment with an unused segment 
from the plurality of segments to attempt communication 
over a less error prone segment, when the error value for the 
erred segment has reached at least a predetermined thresh
old. The processing unit notifies the other party of the 
unused segment, which has been newly selected, via the 
communication device. 

16 Claims, 11 Drawing Sheets 
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