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SYSTEM AND METHOD FOR MONITORING SPATIAL ORIENTATION AND MOTION OF A MOBILE
DEVICE

Field of Invention

[0001] The present application generally relates to systems and
methods for monitoring spatial orientation and motion of a mobile

device.

Background Information

[0002] Business and individuals today rely on mobile computing
products/arrangements (“MCPs”, e.g., bar code readers, PDAs,
laptops, two-way pagers, mobile phones, digital cameras, mobile
optical readers) in a multitude of situations ranging from basic
everyday tasks to highly specialized procedures. As the virtues
and benefits of utilizing MCPs continue to be realized across
increasingly diverse industries, the features and capabilities of
these products are expanding at a correspondingly rapid pace. In
many industries, MCPs have gone from fashionable accesscries to

essential business components used by all levels of personnel.

[0003] Accordingly, a great need has developed for MCPs to
perform complicated tasks quickly, efficiently and reliably.
However, as conventional MCPgs are fitted with more advanced
gadgetry and software features, sacrifices are often made with
respect to user-friendliness and operational efficiency. While
many methods have been devised attempting to resolve these
difficulties, MCPs currently continue to suffer from problems of

complicated operational procedures, requiring manual input.

[0004] In the ongoing search for sclutions to these problems,
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one aspect of MCPs that has remained overlocked is a product’s
kinetic state. From an MCP’s motiong, valuable information may
be extracted from which various predetermined procedures may be
executed. Therefore, it is desirable to be able to detect,

interpret and utilize the movements experienced by MCPs.

Summary of the Invention

[0005] Described is a system and method for monitoring a
mobile device. The device comprises a plurality of sensors and a
processcr. The sensors detect first data including spatial
orientation data and moticon data of the device, and the processor
compares the first data to seccnd data to determine an occurrence
of an event related to at least one of a communications
functionality and a power setting of the device. The second data
includes predetermined threshold ranges of changes in the spatial
orientation data and the motion data. If the event iz detected,
the processor sgselects a predetermined procedure for execution as
a function of the first data and executes the predetermined

procedure.

Brief Description of the Drawings

[0006] Pig. 1 shows an exemplary embodiment of a mobile

network according to the present invention.

[0007] Fig. 2 shows an exemplary embodiment of a mobile

computing product/arrangement according to the present invention.
[0008] Fig. 3 shows an exemplary embodiment of a method for
monitoring a mobile computing product/arrangement according to

the present invention.

[0009] Fig. 4a shows an exemplary embodiment of a mobile
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computing product/arrangement used in a near-field modality

according to the present invention.

[0010] Fig. 4b shows an exemplary embodiment of a mobile
computing product/arrangement used in a far-field modality

according to the present invention.

Detailed Description

[0011] The presgent invention may be further understood with
reference to the following description and the appended drawings,
wherein like elements are provided with the same reference
numerals. The present invention relates to an MCP which includes
at least one sensor that monitors the MCP's spatial orientation
and motion. In particular, the sensor(g) may measure the MCP's
acceleration, velocity, angular velocity/acceleration in any
direction, orientation with respect to the user or any other
motion to which the MCP may be subjected. These measurements may
be contrasted with prerecorded moticn patterns or predefined
levels of motion. As will be described below, predetermined
procedures may then be executed in response to the

orientation/motion for adjusting functionality of the MCP.

[0012] Fig. 1 shows an exemplary embodiment of a mobile
network 100 according to the pregent invention. In this
embodiment, the mobile network 100 may be operating within a
Wireless Local Area Network (“WLAN”) 40 in an infrastructure
mode. The mobile network 100 may alsc include an access point
(“AP¥) 10, an MCP 20, a communications network 50, a server 60,
and a client computer 70. The MCP 20 is gituated in a three
dimensional reference frame in which it wmay translate, rotate,
pivot, accelerate or otherwise be in motion. Those of skill in

the art will understand that the exemplary embodiments of the
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present invention may be used with any mobile network and that

the mcbile network 100 is only exemplary.

[0013] The WLAN 40 may use a version of the IEEE 802.11 or a
similar protocol. One benefit of using a version of the IEEE
802.11 standard is that existing infrastructures using that
standard may be adapted to support the system with minimal
modifications. With only a simple software upgrade, most MCPs 20
supporting that standard may operate according to the present
invention. In alternative exemplary embodiments, different
wireless protocolg or technologies (e.g., Bluetooth, WWAN, WPAN,

infrared, cellular, etc.} may also be utilized.

[0014] Referring back to the mobile network 100, the AP 10 may
be, for example, a router, switch or bridge that forms the
connection between the WLAN 40 and the communications network 50.
Coupled to the WLAN 40 is the MCP 20 and coupled to the
communications network 50 are the serxrver 60 and the client
computer 70. The communications network 50 isg utilized to
transmit data between the various components of the mobile
network 100. This communications network 50 can be any network
usable to transmit data, such as between microprocessors, and may
be a local area network (“"LAN”), a wide area network (“WAN”"), a
PSTN or the Internet. When the communications network 50
includes the Internet, the range of the MCP 20 can be essentially
unlimited, as long as the AP 10 connected to the communications
network 50 is within range of the MCF 20. Therefore, the AP 10
does not have to physically be in the vicinity of the server 60
or the client computer 70, as it may be remotely located by

extending network cabling or through the Internet.

[0015] The MCP 20 may be any type of computer or processor
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based mobile device which may include a laser-/imager-based
scanner, an RFID reader, a PDA, a laptop, a two-way pager, a
mobile phone, a digital camera, a portable media player, etc.
Since the MCP 20 is portable, it ig capable of connecting to a
wireless network, and is sufficiently small to ke easily carried.
The MCP 20 may be designed for specific purposes, such as reading
barcodes, or may be a handheld device with different purposes, to
which various functicnalities have been added through separate
software modules. In one exemplary embodiment, the MCP 20 is
based on a multi-purpose personal digital assistant (“PDA") such
as those running the Microsoft Pocket PC 2003 operating system,

or similar.

[0016] Fig. 2 shows an exemplary embodiment of the MCP 20
according to the present invention. In this embodiment, the MCP
20 may include a processor 110, one or more sensors 120, a non-
removable memory 130, a removable memory 140, and an antennae
150. The processor 110 is a central processing unit (“CPU”) that
executes instructions, e.g., on measurements taken by the sensors
120 and performs procedures corresponding thereto. The non-
removable memory 130 is any type of memory component integrated
into the electronic architecture of the MCP 20 and may be
temporary (e.g., random access memcry, or RAM) or permanent
(e.g., a hard-disk drive). The removable memory 140 may be any
type of detachable memory component that may connect to the MCP
20 through an expansion interface (e.g., a FLASH interface, a USB

interface, a firewire interface, etc.).

[0017] In the exemplary embodiment of Fig. 2, the sensors 120
may be integrated into the MCP 20. That is, the sensors 120 may
be coupled to an electronic architecture of the MCP 20 that

dispatches data to a separate memory device, or it may be coupled
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to at least a portion of another device in the architecture. For
instance, in the latter embodiment, the sensocrs 120 may be
coupled to a memory arrangement in which event data (e.g., a
first data of an event relating to orientation and movement of
the MCP 20 with values above a predetermined threshold) is
stored. In an alternative exemplary embodiment, the sensors 120
may be embodied in a separate external device that connects to
the MCP 20, 25 through an expansgion glot (e.g., a sensor
incorporated into a CF card or with a FLASH, USB, firewire or

similar interface) .

[0018]  The sensors 120 may be any type of measurement devices
capable of monitoring spatial orientation and mcotion, and may be
based on, for example, a G-shock sensor, a switch, an
accelerometer, a strain gage, a piezo, MEMS technologies, or
combinations of the like. The gpatial orientation may include
any angular movement with respect to at least one axis in the
three-dimensional reference frame of the MCP 20. The motion may
include, for example, a velocity value, an acceleration value, an
angular acceleration/velocity value, etc. Although the sensors
120 may be of any size, they are preferably small enough so that
any added weight and space cccupied on the MCP 20 is negligible.
Because the MCP 20 usually operates on batteries, the sensors 120
should preferably have a low power consumption. In addition, the
gsensors 120 should preferably be durable encugh to withstand the

abusive environments.

[0019] The sensors 120 detect changes in the spatial
orientation and motion of the MCP 20 and generate the first data.
The first data is provided to the processor 110 which compares
the first data to predetermined second data which includes

threshold ranges and/or values. For example, the second data may
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be a prerecorded rotation of the MCP 20 by ninety degrees, the
detection of which may indicate of the cccurrence of an event.
The second data may be a threshold range of 90° angle intervals
and or a 90° max angle so that when the first data indicates that
the MCP 20 has rotated more than 90°, the MCP 20 selects and

executes a particular predetermined procedure.

[0020] The first data may be retained for each instance where
the measurements of the sensors 120 are outside of the threshold
rangeg or greater than the value, which would be indicative of an
event. The processor 110 may also append additicnal information
to the retained first data including sequential numbering of the
events, time and date for each event, acceleration data, data
corresponding to a status of the MCP 20 at the date/time of the

event, environmental factors, etc.

{0021] In the exemplary embodiment of the present invention,
the MCP 20 selectively activates mobile communications
capabilities based on a comparison of the first data and the
second data. As described above, the MCP 20 may be usable as a
mobile phone having full-duplex and/or half-duplex medes. In the
full-duplex mode, the MCP 20 may be used as a conventiocnal mcbile
phone and being held close to the user (as a telephone handset)
go that the user can talk and listen simultanecusly, as shown in
Fig. 4a. Use of the MCP 20 as a telephone handset may be

referred to a near-field modality.

[0022] In contrast, the MCP 20 may also be used in the half-
duplex mode as a walkie-talkie (e.g., a push-to-talk (PTT) mode).
When used as a walkie-talkie, the MCP 20 is typically held at a
distance from the user, as shown in Fig. 4b. In this, a far-

field modality, the MCP 20 enables a speaker-phone functionality
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and the PTT so that the user can hear signals from the speaker
even at the distance from the MCP 20. Use of the speaker-phone
functionality may also include increasing sensitivity of a
microphone and/or using signal processing technigques for the

user’s speech, as 1s conventionally known.

[0023] In the exemplary embodiment of the present invention,
the first data generated by the sensors 120 is used by the MCP 20
to switch between the near-field and far-field modalities, as
well as activating and deactivating the mobile communications
functionality and/ocr the MCP 20. For example, when the first
data 1s indicative of the MCP 20 being held as the telephone
handset, the near-field modality is activated. When the first
data is indicative of the MCP 20 being held as the walkie-talkie,
the far-field modality is activated {(and the near-field modality
deactivated). Additionally, the MCP 20 may activate the mobile
communications functionality (and, optionally, itself) when the
first data indicates the MCP 20 is in uge (or the user is holding
the MCP 20 for intended use) and deactivate the mobile
communications functionality (and, optionally, itself) when the
first data indicates non-use (e.g., hooked to a user’s belt, at

his side, motionless, etc.).

[0024] The foregoing embodiments of the mobile network 100 and
the MCP 20 are not to be construed so as to limit the present
invention in any way. As will be apparent to those skilled in
the art, different types of the MCP 20 may be used tc communicate
over the same data network, as long as they work under compatible

protocols.

[0025] Fig. 3 shows an exemplary method 300 for monitoring the

MCP 20. In the step 310, certain distinct characteristice of
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events (e.g., the second data) are identified and programmed into
the MCP 20. The second data may include a specific threshold
value and/or a threshold range of changes in the spatial
orientation and motion of the MCP 20. The characteristics may
include, for example, maximum or minimum threshold values or
prerecorded motions. The user (e.g., the manufacturer, a system
administrator or any other authorized perscon) may designate or,
if desired, make changes to these characteristics. For instance,
the MCP 20 may be prepackaged by the manufacturer with static
maximum valueg that are inaccegsible or not editable by the user.
Alternatively, the threshold may simply be dynamic default values
acdjustable to future sgpecifications. In addition, the second
data may include prerecorded movements of the MCP 20, e.g., the
MCP 20 being used as a telephone handset and as a walkie-talkie,

the MCP 20 hanging from the user’s belt, etc.

[0026] In the step 320, the sensors 120 continuously monitor
the MCP 20 for changes in the gpatial orientation and/or
motion/movements that may constitute the occurrence of a
predefined event. BAn event may include, for example, the MCP 20
being rotated, lifted, put down, inverted, remaining still for a
specified duration, etc. Whenever the MCP 20 experiences
detectable motion or an extended lack thereof, the firgt data is
generated. The sensors 120 may make no effort to differentiate
between or prioritize directional orientation or motion wvalues,

returning all results to the processor 110 for processing.

[0027] In the step 330, the processor 110 compares the first
data with the second data. If the characteristics of the first
data match those of the second data, the processor 110 determines
that an event has ococcurred and a corresponding predetermined

procedure needs to be selected. At the occurrence of an event,
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the processor 110 may also attach to the first data at least one
additional data of a time/date of each event, a status of the MCP
20, a direction of the acceleration, environmental data, etc.

The additional data may be reviewed and used to further refine
the second data. For example, if the MCP 20 does not effectively
switch between the near- and far-filed modalities, the second

data may be adjusted based on the recorded first data.

[0028] Due tc practical considerations (e.g., memory
limitations and processing power) and because not all event
occurrences may be significant, the reporting and recording of
all movements of the MCP 20 no matter how mincr, although
possible, may in some instances be impractical. Movements within
predefined ranges may not correspond to any of the predefined
events and, thus, have no bearing on applications of the present
invention. For example, 1f the user reorients the MCP 20 to
focus a laser-line on a bar code, movements corregponding to the
reorientation would not register as one of the predefined events.
That is, the reorientation would have no affect on the mobile
communications functionality of the MCP 20. Therefore, in the
step 340, the first data is measured against the threshold
values/ranges contained in the second data. The first data may
only be retained when at least one event and/or reading satisfies
the threshold values/ranges or matches the prereccrded motions of
the second data. Otherwige, the first data may be discarded and
the method 300 is returned to the step 320 for the monitoring of

new events.

[0029] If the first data corresponds to one of the events
indicated by the second data, the method 300 continues tc the
step 350 where the processor 110 selects, as a function of the

first data, at least one predetermined procedure for execution.

10
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In particular, the processor 110 analyzes the first data and
determines the corresponding procedure of the plurality of
predetermined procedures. In the exemplary embodiment, the
plurality of predetermined procedures may include, but is not
limited to, activating/de-activating the near- or far-field
modality, activating/de-activating the mobile communications
functionality of the MCP 20, activating/de-activating the MCP 20
itself, adjusting power settings of the mobile communications
components of the MCP 20 (e.g., entering pcwer-save or wake

mode) , etc.

[0030] In the step 360, the predetermined procedure is
executed. For example, when the first data indicates that the
MCP 20 ig being held as a telephone handset, the MCP 20 may
activate the mobile communications functionality and the near-
field modality. When the first data indicates that the MCP 20 is
held at the user’s side, the MCP 20 may de-activate the mobile

communications functionality‘and/or itself.

{0031] From the description of the exemplary embodiments of
the present invention, one of skill in the art would understand
that the sensors 120 allow the MCP 20 to enable/disable
particular functionality automatically based on movement of the
MCP 20. For example, 1f the MCP 20 indicates that there is an
incoming call, instead c¢f pushing a button tc accept the call,
the user may simply raise the MCP 20 to his ear {like a telephone
handset) . Upon sensing that motion, the MCP 20 may enable the
near-field modality, accepting the call. Similarly, pulling the
MCP 20 away from his ear may end the call.

[0032] The presgent invention has been described with the

reference to the above exemplary embodiments. One skilled in the

11
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art would understand that the present invention may also be
successfully implemented if medified. Accordingly, various
modifications and changes may be made to the embodiments without
departing from the broadest spirit and scope of the present
invention as set forth in the claims that follow. The
specification and drawings, accordingly, should be regarded in an

illustrative rather than restrictive sense.

12
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What is claimed is:

1. A mobile computing device, comprising:

a plurality of sensors detecting first data including
spatial orientation data and motion data of the device; and

a processor comparing the first data to second data to
determine an occurrence of an event related to at least one of a
communications functionality and a power setting cf the device,
the seccond data including predetermined threshold ranges of
changes in the spatial orientation data and the motion data,

wherein if the event occurrence is detected, the processor
selects a predetermined procédure as a function of the first data

and executes the predetermined procedure.

2. The device according to claim 1, wherein the predetermined
procedure is at least one of (i) activating the communications
functionality in a predetermined communication mode, (ii) de-
activating the communications functionality, (iii) powering up
the device, (iv) switching between operating modes of the device

and (v) powering-off the device.

3. The device according to claim 2, wherein the predetermined
communication mode is one of a near-field mode and a far-field

mode .

4. The device according to claim 3, wherein, when in the near-
field mode, the communications functionality operates in a full-
duplex mode, and, when in the far-field mode, the communications

functionality operates in a half-duplex mode.

5. The device according to claim 3, wherein the communications

functionality is activated in the near-field mode when the first

13
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data indicates that an orientation of the device corresponds to a

pre-identified telephone handset orientation.

6. The device according to claim 3, wherein the communications
functicnality is activated in the far-field mode when the first
data indicates that an orientation of the device corresponds to a

pre-identified walkie-talkie orientation.

7. The device according to claim 2, wherein the operating modes

include a power-save mode and a wake mode.

8. The device according to claim 1, wherein the motion data
includes at least one of a velcocity value, an acceleration value,

an angular velocity value, and an angular acceleration value.

9. The device according to claim 1, wherein the spatial
orientation data includes at least one angular movement value of

the arrangement with respect to at least one axis of the device.

10. The device according to claim 1, wherein the plurality of
sensors include at least one of a G-ghock sensor, a switch
sensor, an accelerometer, a strain gage, a pilezo and a micro-

electromechanical sensor (MEMS).

1i. A method, comprising the steps of:

detecting, using a plurality of sensors cf a device, first
data including spatial orientation data and motion data of the
device;

comparing the first data to second data to detect an
occurrence of an event corresponding to at least one cf a

communications functicnality and a power setting of the device,

14
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the second data including predetermined threshold ranges of

changes in the spatial orientation data and the motion data;
if the event occurrence is detected, selecting a

predetermined procedure as a function of the first data; and

executing the predetermined procedure.

12. The method according to claim 11, further comprising:
detecting third data from the plurality of sensors for a
plurality of predefined spatial orientations and motions of the
device, the predefined gpatial orientations and motions
indicative of a plurality of events; and
storing the third data in a memory of the device as the

second data.

13. The method according tc claim 11, wherein the predetermined
procedure is at least one of (i) activating a wireless
communication arrangement of the device in a predetermined
communication mode, (ii) de-activating the wireless communication
arrangement, {(iii) powering up the device, (iv) switching between

operating modes of the device and (v) powering-off the device.

14. The method according to claim 13, wherein the predetermined
communication mode ig one of a near-field mode and a far-field

mode .

15. The method according to claim 14, wherein, when in the near-
field mode, the wireless communication arrangement operates in a
full-duplex mode, and, when in the far-field mode, the wireless

communication arrangement operates in a half-duplex mode.

16. The method according to c¢laim 14, wherein the wireless

communications arrangement is activated in the near-field mcde

15
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when the first data indicates that an orientation of the device

corresponds to a pre-identified telephone handset orientation.

17. The method according to claim 14, wherein the wireless
communications arrangement 1is activated in the far-field mode
when the first data indicates that an orientation of the device

corresponds to a pre-identified walkie-talkie orientation.

18. The method according to claim 15, wherein the operating

modes include a power-save mode and a wake mode.

19. The method according to ¢laim 11, wherein the plurality of
sensors include at least one of a G-shock sensor, a switch
sensor, an accelerometer, a strain gage, a plezo and a micro-

electromechanical sensor (MEMS) .

20. A device, comprising:

a gensing means for detecting first data of an event
including spatial orientation data and motion data of the device;
and

a processing means for comparing the first data to second
data to detect an occurrence of an event corresponding to at
least one of a communications functionality and a power setting
of the device is to be executed, the second data including
predetermined threshold ranges of changes in the spatial
orientation data and the motion data,

wherein 1f the event is detected, the processing means
selects a predetermined procedure as a function of the first data

and executes the predetermined procedure.

16
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