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a
A transmitter pen location sys-
tem is provided, in which a pen is 18a '< d ~17 / > 18b
adapted to send a repeated output ) 1 {

signal to external receivers at two
or more receiver locations, wherein
the location of the pointing tip of
the pen is determined in relation to
the writing surface of a whiteboard,
In one embodiment an oufput ele-
ment, preferably an ultrasonic trans-
ducer, transmits a time dependent
output signal from a single signal
transmitter pen to two or more ex-
ternal receivers at two or more re-
ceiver locations. The direction of ar-
rival of the ouiput signal to each of
the receiver locations is determined,
and the pointing tip of the single
transmitter pen is then defermined,
as the intersection of direction vec-
tors from the pen to the external re- ;
ceivers, In another embodiment, the - j ;
12

2

Y4

transducer transmits a time depen-
dent output signal from the transmit-
ter pen to three or more external re-
ceivers, wherein the received signal is processed to deﬁe‘immc the time of arrival to each of the receivers, and the location of the pointing tip
of the pen is determined as the calculated distance between the receivers. In another alternate embodiment baving a dual signal transmitter
pen, a third receiver located at a receiver location is uged to determine the thme of amrival of a secondary output szgnal to determine
the distance between the dual signal transmitter pen and the receiver location, while two or more receivers at the receiver location are
used to determine the direction of arrival of the primary time dependent output signal. Altemnative embodiments allow the transmission of
supplementary information from the transmitter pen to the receivers, using waveshaping of the output signal.




