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SURVEILLANCE DATA RECORDING
DEVICE AND METHOD

?xed or removable hard drive or solid state storage device,
stores the narroWband signal over a period of time.

BACKGROUND

Optionally, the device may include a analog signal condi
tioner that ?lters interference from the narroWband signal. It

also may include an integral global positioning system (GPS)
1. Technical Field
This document relates to data recording devices, and more
speci?cally to devices con?gured to record a speci?c band

receiver that generates GPS time codes and location codes.
The digital storage unit stores the time codes and the location

Width of radio frequency.
2. Description of Related Prior Art
Existing surveillance data recorders have limited storage
capability that can only be increased With bulky and expen
sive additional equipment. In addition, much of the limited
storage of existing recorders is Wasted on the storage of

location codes With the narroWband signal over the ?rst
period of time. Optionally, an internal clock may generate
clock time codes, and the digital storage unit may store the
clock time codes When global positioning system fails to
generate an expected GPS time code signal, such as may

codes and in a manner that correlates the time codes and the

occur due to a loss of GPS signal.
The device also may include a snapshot buffer that stores a

irrelevant data.
Similarly, typical existing surveillance data recorders use a

large format recording medium, e. g., magnetic tape. In order
to provide a recording medium capable of recording a sub
stantial amount of time, large amounts of the recording

representation of a Wider bandWidth of the received signal
over a brief period of time. The Wider bandWidth is Wider than
that of the narroWband signal, such as at least ten times Wider
than a Width of the frequency band of interest. The device also
20

medium must be used. This limits the amount of available

select a sampling rate for the stored representation of the
second bandWidth of the surveillance data signal over the

space inside the recording device, resulting in additional
components being required for operation. For example, an
external digital tuner and/ or computer for scanning and iso
lating a frequency bandWidth are required, resulting in an

may include a sampling rate selector that alloWs a user to

brief period of time.
Optionally, the device may be assigned a netWork address,
25

and it may include a communications port that enables the

increase in physical siZe of a surveillance unit as Well as the

unit to operate as a netWorked server in communication With

complexity of the unit, as additional connections must be
made betWeen the components. Additionally, With the use of
a large format recording medium such as magnetic tape, the

other similar units.
Optionally, the device may include a user input device,
such as a keypad, voice recorder, touch display or other device
that enables the user to enter information during the ?rst

tape must be replace periodically, Which may require a period

30

of doWntime for the surveillance unit.

period of time. In such an embodiment, the digital storage

The devices described in this document represent improve
ments that attempt to solve the problems presented by data

user-entered information on a second track so that the user

device may store the narroWband signal on a ?rst track and the

recorders of the prior art.
35

SUMMARY

entered information is correlated in time to the narroWband
signal and the GPS time codes. The device also may include
a playback selector that enables a user to select one of the

tracks and a time point for playback of stored data.
Before the present systems, devices and methods are
described, it is to be understood that this disclosure is not
limited to the particular systems, devices and methods
described, as these may vary. It is also to be understood that

BRIEF DESCRIPTION OF THE DRAWINGS
40

Aspects, features, bene?ts and advantages of the present
invention Will be apparent With regard to the folloWing

the terminology used in the description is for the purpose of
describing the particular versions or embodiments only, and
is not intended to limit the scope.
It must also be noted that as used herein and in the

description and accompanying draWings, of Which:
FIG. 1 illustrates various embodiments of a surveillance
45

appended claims, the singular forms “a,” “an,” and “the”

data recording device;
FIG. 2 illustrates various embodiments of a surveillance

include plural references unless the context clearly dictates
otherWise. Unless de?ned otherwise, all technical and scien

data recording device;

ti?c terms used herein have the same meanings as commonly

cuit path of a surveillance data recording device;

understood by one of ordinary skill in the art. Although any
methods, materials, and devices similar or equivalent to those
described herein can be used in the practice or testing of

FIG. 3 illustrates various embodiments of a recording cir
50

FIG. 4 illustrates various embodiments of a playback cir

cuit path of a surveillance data recording device; and
FIG. 5 illustrates various embodiments of an isolation and

embodiments, the preferred methods, materials, and devices

recording method.

are noW described. All publications mentioned herein are

incorporated by reference. Nothing herein is to be construed

55

DETAILED DESCRIPTION

as an admission that the embodiments described herein are

not entitled to antedate such disclosure by virtue of prior
invention. As used herein, the term “comprising” means
“including, but not limited to.”
In an embodiment, a surveillance data recording device
includes a display, a digital tuner, and a control mechanism.

As used in this document, the term “surveillance data” is
intended to refer to data received via an analog or digital
60

of rooms, buildings, vehicles or other locations; activity logs
from telephones, personal digital assistants or other elec
tronic communication devices; and vehicle on board diagnos

The display displays a received surveillance data signal over
a ?rst bandWidth, the control mechanism alloWs a user to

select a frequency band of interest, and the digital tuner trun
cates the received signal to produce a narroWband signal

comprised only of portions of the received signal that are
Within the frequency band of interest. A digital unit, such as a

signal that records activities of an event. Examples of possible
types of surveillance data include audio or video recordings

tic data such as airplane, automobile and other transport oper
65

ating condition and maintenance data.
FIG. 1 illustrates one exemplary embodiment of a surveil

lance data recording device 100. In device 100, a display 102

US 8,416,295 B2
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displays a received surveillance data signal over a ?rst band

may be added to any stored signal indicating any user entered
information, such as the user’s frequency band of interest, as

Width. In communication With the display 102 is digital tuner
104. Digital tuner 104 may include a control mechanism for
selecting and isolating a frequency band of interest. A user

Well as any other user entered information.

While FIGS. 1 and 2 illustrate exemplary surveillance data
recording devices 100 and 200, FIGS. 3 and 4 expand upon

may use a separate interface (such as a keypad), or the inter

face may be integrated into either the digital tuner 104 or the
display 102 (e.g., a touch screen display). The user may select
a frequency band of interest from the received surveillance
data signal. The digital tuner 104 may then truncate the
received surveillance data signal to produce a narroWband

these embodiments to illustrate more detailed circuits for

signal including only portions of the received surveillance

the received surveillance data signal enters from the left.
Depending on a selected level of ?ltering, sWitch 303 may be
in the up or doWn position. If the sWitch is in the up position

both record and playback paths that may be applied to either
device discussed above.
FIG. 3 illustrates a recording circuit path 300 of a surveil

lance data recording device (e.g., device 100 or 200). Here,

data signal that fall Within the frequency band of interest as
selected by the user.

(as illustrated by FIG. 3), the received surveillance data signal
may bypass intermediate frequency (IF) ?lter 302 and may
pass directly to ampli?er 304. HoWever, if sWitch 303 is in the
doWn position, the received surveillance data signal may pass
through IF ?lter 302 Where additional ?ltering may be per

Once the digital tuner 104 produces the narroWband signal,
the narroWband signal may be passed to digital storage 106.
Digital storage 106 may be a disk based hard drive, a remov
able hard drive, or, in some instances, a solid state hard drive
such as a ?ash memory. In certain situations, such as surveil
lance on a battle?eld, a solid state device, With less moving

components and thus less likelihood of failure, may be desir
able.
A hard drive may also be selected based upon desired

formed.
20

recording con?gurations. The siZe of the frequency band of
interest (e.g., 4 MHZ) may affect recording time as the larger
the band, the more memory to store a second of the received

25

surveillance data signal. For example, using conventional
storage techniques, a 500 GB hard drive may record approxi
mately tWelve hours of data at 4 MHZ. If tWelve hours of
recording time is not suf?cient for a particular application, a
larger hard drive or a smaller frequency band of interest may
be used to increase recording time.
FIG. 2 illustrates one exemplary embodiment of a surveil
lance data recording device 200. In device 200, a communi
cations port 202 receives a surveillance data signal from an
external or integral receiver. The communications port passes
this received data signal to controller 204. Controller 204

Once past sWitch 303, the received surveillance data signal
is ampli?ed at ampli?er 304 before being converted from an
analog signal to a digital signal at A/D converter 306. After
conversion, the received surveillance data signal may folloW
one of tWo paths, a top path having mixer 308, ?lter 310 and
formatter 312, or a bottom path having a snapshot buffer 314.
The path chosen is dependent on a user inputted choice,
Which determines the position of sWitch 3 13. If a user chooses

to record a smaller frequency band (as compared to the fre
quency band of the received surveillance data signal) over a
30

35

receives the surveillance data signal and displays the data
signal on display 206. Display 206 displays a ?rst bandWidth
of the received surveillance data signal, indicating any activ
ity over the displayed bandWidth.

40

Controller 204 also may communicate With a digital tuner
208. Similar to the discussion of FIG. 1, digital tuner 208 may
alloW a user to select a frequency band of interest from the
received surveillance data signal. A user may use a separate
interface (such as a keypad), or the interface may be inte

45

?rst period of time, sWitch 313 may be in the up position, and
the received surveillance data signal may folloW the top path.
If the user chooses to record a much larger frequency band
(e. g., at least ten times larger than the smaller frequency band)
for a second period of time, the sWitch 3 13 may be in the loWer
position, and the received surveillance data signal may folloW
the bottom path.
In the instance When the sWitch 313 is in the up position,
received surveillance data signal may folloW the top path.
First, the received surveillance data signal is processed at
mixer 308. Here, mixer 308 processes the received surveil
lance data signal in coordination With the output of a local
oscillator (L0) to produce multiple signals, each at a different
frequency band. The multiple signals may then be passed to
?lter 310. Here, the desired frequency band of interest as
selected by the user is isolated, and a narroWband signal is

produced. The narroWband signal may contain only portions

grated into either the digital tuner 208 or the display 204 (e. g.,
a touch screen display) to select a frequency band of interest

of the received surveillance data signal that are Within the

from the received surveillance data signal. The digital tuner

frequency band of interest selected by the user. After isolating
the narroWband signal, the narroWband signal is further pro

208 may then truncate the received surveillance data signal to

produce a narroWband signal. The narroWband signal may
include only portions of the received surveillance data signal

50

storage.

that fall Within the user selected frequency band of interest.
Controller 204 may then pass the narroWband signal to an

analog conditioner 210. Here, the narroWband signal (previ
ously converted from a digital signal to an analog signal at a
converter not shoWn in FIG. 2 but discussed in FIG. 3) is
conditioned such that any interference is removed from the

narroWband signal, producing a cleaner signal for further
analysis. After conditioning, the narroWband signal may be
transferred by controller 204 to digital storage 212.

55

narroWband signal in one or more tracks. Similarly, a track

In the instance When the sWitch 3 13 is in the doWn position,
received surveillance data signal may folloW the bottom path.
First, the received surveillance data signal is processed at
snapshot buffer 314. Snapshot buffer 314 is con?gured to
store a representation of a second frequency band of interest
of the received surveillance data signal over a second period
of time. As the second frequency band of interest may gen

60

Controller 204 may also be in communication With a global

positioning system receiver (GPS) 214. GPS 214 may be
con?gured to generate time and location codes for the
received surveillance data signal. These time and location
codes may then be stored With the narroWband signal in
digital storage 212, correlating the time and location to the

cessed at formatter 312 to format the narroWband signal for

erally be much larger (e.g., at least ten times larger) than the
?rst frequency band of interest discussed above, the second
period of time may generally be much smaller than the ?rst
period of recording time associated With the ?rst frequency
band of interest. The snapshot buffer 314 may be used When
a user Wants a short-term vieW of the entire received fre

65

quency spectrum. This may be used to identify multiple fre
quency bands of interest for more detailed recording over an

extended period of time.
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appreciated that various presently unforeseen or unantici

FIG. 4 illustrates a playback circuit path 400 of a surveil

lance data recording device (e.g., device 100 or 200). In this
example, playback circuit path 400 is basically a mirrored

pated alternatives, modi?cations, variations or improvements
therein may be subsequently made by those skilled in the art
Which are also intended to be encompassed by the disclosed
embodiments.

circuit to the record circuit path 300 discussed above. Here,
the stored signal is loaded from ?le storage and enters play
back circuit 400 from the left. Depending upon hoW the stored

signal Was recorded, multiple paths may be taken during

What is claimed is:

1. A surveillance data recording device, comprising:

playback. If a smaller frequency band Was selected, and a
recording over a longer period of time Was stored, the sWitch

a display con?gured to display a received surveillance data
signal over a ?rst bandWidth;
a digital tuner and control mechanism, Wherein the control
mechanism is con?gured to select a frequency band of

401 may be in the up position and the narroWband signal may
folloW the top path through for'matter 402, ?lter 404 and
mixer 406. If the stored narroWband signal is a larger fre
quency, shorter time period snapshot, sWitch 401 may be in
the doWn position and the stored narroWband frequency may

interest, and the digital tuner truncates the received sig
nal to produce a narroWband signal comprising portions
of the received signal Within the frequency band of inter
est; and

folloW the bottom path through snapshot buffer 408. After
folloWing either the top or bottom path, the stored signal

a digital storage unit that stores the narroWband signal over
a ?rst period of time.

reaches D/A converter 410. At D/A converter 410, the stored

signal is converted from digital to analog for playback. Then,
depending on the level of desired ?ltering, the signal is either
further ?ltered by IF ?lter 412 or passed directly to ampli?er
414 for outputting. SWitch 411 is controlled based upon the
desired level of ?ltering, and establishes a path either directly
from D/A converter 410 to ampli?er 414, or a path through IF
?lter 412 to ampli?er 414.
FIG. 5 illustrates an exemplary process 500 of an isolation

20

2. The device of claim 1, further comprising: an analog
signal conditioner that ?lters interference from the narroW

band signal.

25

3. The device of claim 1, further comprising:
an integral global positioning system receiver that gener
ates time codes and location codes;
Wherein the digital storage unit stores the time codes and

and recording method. The process begins When a surveil

the location codes and in a manner that correlates the

lance data recording device receives 502 a signal over a radio

time codes and the location codes With the narroWband
signal over the ?rst period of time.

frequency (RF) spectrum. Next, the signal may be displayed

4. The device of claim 1, further comprising:

504 to a user, shoWing an activity over the received 502 RP

spectrum. After displaying 504, the user may select 506 a

30

frequency band of interest from the received 502 signal. The
user may analyze the displayed 504 signal, locate any areas of

bandWidth of the received signal over a second period of
time, Wherein the second bandwidth is at least ten times
Wider than a Width of the frequency band of interest.

speci?c activity, and select 506 the frequency bands having
activity, or merely select any frequency band in the received
502 signal regardless of present activity. Next, the user
selected 506 frequency band of interest is isolated 508 to

35

5. The device of claim 1, further comprising:
an assigned netWork address; and
a communications port that enables the unit to operate as a
netWorked server in communication With other similar

produce a frequency speci?c signal. The frequency speci?c
signal is a narroWband signal containing only portions of the
received 502 signal present in the user selected 506 frequency
band of interest. After isolating 508 the frequency band of
interest, the frequency speci?c signal is recorded 510 on a

a snapshot buffer that stores a representation of a second

units.

6. The device of claim 1, Wherein the digital storage unit
40

comprises a removable hard drive or solid state storage
device.

digital storage medium.

7. A surveillance data recording device, comprising:

It should be noted that additional components may be
included in the above discussed circuits, and the above dis
cussion are provided only as exemplary embodiments. For
example, an additional communications port may be included
in the surveillance data recording devices discussed above.
Each device may be assigned a unique netWork address, and
the additional communications port may be used to connect

a communications port that obtains a surveillance data

the device to a communications netWork. The device may

45

signal from an external receiver;
a display con?gured to display a ?rst bandWidth of the

surveillance data signal;
a digital tuner con?gured to select a frequency band of
interest and truncate the surveillance data signal to pro
50

then function as a server, alloWing remote units to access any

stored information.

duce a narroWband signal comprising portions of the
received signal Within the frequency band of interest;
an analog signal conditioner con?gured to ?lter interfer
ence from the narroWband signal;

Similarly, the surveillance data recording devices may

an integral global positioning system receiver con?gured

include a sampling rate selector. The sampling rate selector

to generate GPS time codes and location codes; and
a digital storage unit that stores the narroWband signal, the

may alloW a user to select a sampling rate at Which a stored 55

signal Will be processed at. For example, in the example

GPS time codes and the location codes over the ?rst

period of time.
8. The device of claim 7, further comprising:

Where a user selects a second bandWidth for processing and

storage by the snapshot buffer, the user may select a sampling
rate for the stored information over a period of time.
Yet another additional component may be an internal
clock. The internal clock may be con?gured to generate a

60

period of time, Wherein the second bandWidth is of a

clock time code. Similar to the time codes produces by the

narroWer Width than a Width of the frequency band of
interest.

GPS unit, the internal clock time codes may be used as a

back-up feature to the GPS should the GPS fail.
Various of the above-disclosed and other features and func
tions, or alternatives thereof, may be desirably combined into
many other different systems or applications. It Will also be

a snapshot buffer that stores a representation of a second
bandWidth of the surveillance data signal over a second

9. The device of claim 8, further comprising a sampling
65

rate selector that alloWs a user to select a sampling rate for the

stored representation of the second bandWidth of the surveil
lance data signal over a second period of time.

US 8,416,295 B2
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10. The device of claim 7, further comprising an internal
clock, wherein the clock generates clock time codes, and the
digital storage unit stores the clock time codes if the global
positioning system receiver fails to generate an expected GPS

time code signal.
11. The device of claim 7, further comprising:
a user input device that enables the user to enter informa

tion during the ?rst period of time;
Wherein the digital storage device stores the narroWband
signal on a ?rst track, and the digital storage device also
stores the user-entered information on a second track so

that the user-entered information is correlated in time to

the narroWband signal and the GPS time codes.
12. The device of claim 11, further comprising a playback
selector that enables a user to select one of the tracks and a

time point for playback of stored data.
13. A method of isolating and recording a signal, the
method comprising the steps of:
receiving a signal over a radio frequency spectrum;

displaying the signal over the radio frequency spectrum;

receiving a user selection of a frequency band of interest;

isolating the frequency band of interest from the received
radio frequency spectrum to produce a narroWband fre

quency speci?c signal; and
5

recording the narroWband frequency speci?c signal on a
digital storage device thereby producing a recorded data
signal representing any activity on said isolated fre
quency band over a ?rst period of time.

14. The method of claim 13, further comprising the step of
recording time codes and location codes associated With the

narroWband frequency speci?c signal.
15. The method of claim 14, Wherein the time codes and
location codes are generated by a global position service
receiver.

16. The method of claim 13, further comprising the step of
storing a representation of the received radio frequency spec
trum in a snapshot buffer over a second period of time.

17. The method of claim 16, Wherein the second period of
time is signi?cantly shorter than the ?rst period of time.
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