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(57) ABSTRACT 

A mobile tracking unit capable of operating in a power 
starved environment for a vehicle tracking system includes 
a navigation set for generating data corresponding to a 
respective vehicle position. The navigation set is periodi 
cally energized at a selected activation rate F, while the 
vehicle is moving to generate the vehicle position data. The 
tracking unit includes an electromagnetic emitter which is 
capable of transmitting the vehicle position data and which 
is periodically energized at a selected activation rate F. 
while the vehicle is moving to transmit at least the vehicle 
position data. A motion sensor is employed for generating 
data indicative of vehicle motion. A tracking unit controller 
receives the vehicle motion data and controls the navigation 
set and the emitter based upon the vehicle motion data so 
that when the vehicle is stationary each of activation rates F. 
and F can be respectively decreased by a predetermined 
factor, thus reducing the overall power consumption of the 
tracking unit. The tracking unit controller is further designed 
to return to activation rates F and F. upon the motion 
sensor sensing renewed vehicle motion, thus avoiding loss 
of vehicle position data during times of renewed vehicle 
motion. 

28 Claims, 3 Drawing Sheets 
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5,491.486 
1. 

MOBILE TRACKING UNITS EMPLOYING 
MOTON SENSORS FOR REDUCING 
POWER CONSUMPTION THEREN 

BACKGROUND OF THE INVENTION 

The present invention relates to mobile tracking units for 
a vehicle tracking system and, more particularly, to mobile 
tracking units employing motion sensors for reducing power 
consumption therein under predetermined conditions. 
A significant requirement for mobile tracking units used 

in vehicles which generally lack a power source, such as 
freight railcars, shipping containers and the like, is to have 
relatively low electrical power consumption characteristics. 
Mobile tracking units used in a power-starved environment 
must be substantially power efficient in order to provide 
reliable and economical operation. Typically, the mobile 
tracking unit includes a navigation set, such as a Global 
Positioning System (GPS) receiver or other suitable navi 
gation set, responsive to navigation signals transmitted by a 
set of navigation stations which can be either space- or 
earth-based. In each case, the navigation set is capable of 
providing data indicative of the vehicle location based on the 
navigation signals. In addition, the mobile tracking unit can 
include a suitable electromagnetic emitterfor transmitting to 
a remote location the vehicle position data and other data 
acquired with sensing elements in the vehicle. Since both the 
navigation set and the emitter are devices which, when 
energized, generally consume a large portion of the overall 
electrical power consumed by the mobile tracking unit, it is 
desirable to control the respective rates at which such 
devices are respectively activated so as to reduce the overall 
power consumption of the mobile tracking unit. For pres 
ently available mobile tracking units, use of a motion sensor, 
Such as an accelerometer, has been suggested to detect shock 
or impact events which the vehicle encounters during rou 
tine use. However, no suggestion has been made of using the 
motion sensor for controlling the respective rates at which 
the aforementioned devices are activated so as to substan 
tially reduce the overall power consumption of the mobile 
tracking unit. 

SUMMARY OF THE INVENTION 

Generally speaking, the present invention fulfills the 
foregoing needs by providing a mobile tracking unit capable 
of operating in a power-starved environment and suitable for 
a vehicle tracking system. The tracking unit includes a 
navigation set for generating data substantially correspond 
ing to a respective vehicle position. The navigation set is 
periodically energized at a selected activation rate F, while 
the vehicle is moving to generate the vehicle position data. 
An electromagnetic emitter can be employed in the tracking 
unit for transmitting the vehicle position data, in which case 
such emitter is periodically energized at a selected activation 
rate F, while the vehicle is moving, to transmit at least the 
vehicle position data. A motion sensor, such as an acceler 
ometer or vibration sensor, is employed for generating data 
indicative of vehicle motion. A tracking unit controller is 
coupled to the motion sensor to receive the vehicle motion 
data and is designed to control the navigation set and the 
emitter based upon the vehicle motion data so that during 
times when the vehicle is substantially stationary, each of 
activation rates F and F can be respectively decreased by 
a predetermined factor, thereby substantially reducing the 
overall power consumption of the tracking unit. The tracking 
unit controller is further designed to revert to activation rates 
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F and F. upon an indication from the motion sensor of 
renewed vehicle motion, thereby avoiding any substantial 
loss of vehicle position data during times of renewed vehicle 
motion. 
A method of operating a mobile tracking unit for a vehicle 

location system in accordance with the present invention can 
include the following steps: providing a navigation set 
capable of generating data substantially indicative of a 
respective vehicle position; periodically energizing the navi 
gation set at a selected activation rate F, while the vehicle 
is moving to generate vehicle position data; providing an 
electromagnetic emitter (if optionally needed) capable of 
transmitting the vehicle position data; periodically energiz 
ing the electromagnetic emitter at a selected rate F, while 
the vehicle is moving, to transmit at least the vehicle 
position data; generating data indicative of vehicle motion 
using a motion sensor; controlling the navigation set and the 
emitter based upon the vehicle motion data so that during 
times when the vehicle is substantially stationary, each of the 
activation rates F and F is respectively decreased by a 
predetermined factor, thereby substantially reducing overall 
power consumption of tracking unit, and controlling the 
navigation set and the emitter to revert to activation rates F. 
and F. upon an indication from the motion sensor of 
renewed vehicle motion, thereby avoiding any substantial 
loss of vehicle position data during times of renewed vehicle 
motion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features of the invention believed to be novel are set 
forth with particularity in the appended claims. The inven 
tion itself, however, both as to organization and method of 
operation, together with further objects and advantages 
thereof, may best be understood by reference to the follow 
ing description in conjunction with the accompanying draw 
ings in which like numbers represent like pans throughout 
the drawings, and in which: 

FIG. 1 is a block diagram of an exemplary vehicle 
tracking system which can employ a mobile tracking unit in 
accordance with the present invention; 

FIG. 2 is a block diagram illustrating further details of the 
mobile tracking unit shown in FIG. 1; and 

FIG. 3 is a graph showing respective exemplary activation 
rates for components of the mobile tracking unit wherein the 
activation rates are selected to reduce the overall power 
consumption of the mobile tracking unit in accordance with 
the present invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The present invention provides mobile tracking units 
capable of operating in a power-starved environment. The 
mobile tracking units can be conveniently employed for a 
vehicle tracking or monitoring system which at least pro 
vides vehicle location information using navigation data 
derived from an existing navigation system, such as the 
Global Positioning System (GPS) satellite constellation, 
thereby providing highly accurate, real-time, vehicle track 
ing capability. It will be appreciated that the present inven 
tion is not limited to GPS navigation, being that vehicle 
tracking systems that use other navigation systems such as 
Loran, Omega, Transit and the like, or even satellite range 
measurement techniques (as respectively described in U.S. 
Pat. Nos. 4,161,730 and 4,161,734, both by R. E. Anderson, 
issued Jul. 17, 1979, both assigned to the present assignee, 
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