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A video recording system for a head safety device includes a
microcontroller and an accelerometer mounted in the head
safety device. The accelerometer is coupled to the microcon
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With the camera modules When movement of the head safety
device, as sensed using the accelerometer, reaches or exceeds
a selected movement threshold.
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SAFETY ACCESSORY WITH SITUATIONAL
AWARENESS AND DATA RETENTION

[0008] In certain embodiments, a method for recording
video from a head safety device includes sensing movement
of the head safety device with an accelerometer mounted in

PRIORITY CLAIM

the head safety device, receiving data from the accelerometer

[0001] This application claims priority to US. Provisional
Application Ser. No. 61/826,766 entitled “SAFETY ACCES

automatically initiating video recording using a plurality of

SORY WITH SITUATIONAL AWARENESS AND DATA

RETENTION” ?led May 23, 2013, which is incorporated
herein by reference in its entirety.
BACKGROUND

[0002] 1. Field of the Invention
[0003] The present disclosure relates generally to devices
worn for head safety. More particularly, the invention relates
to wearable devices, such as helmets, that are operable to
sense acceleration and record video segments in time with
that acceleration.

[0004] 2. Description of RelatedArt
[0005] Helmets are generally worn for safety protection
during physical activities that have some type of inherent
danger. For example, helmets may be worn during sports
activities such as, but not limited to, bicycling, skiing, snow
boarding, football, and skateboarding. While there are many
video recording devices associated with helmets (e.g.,
GoPro). Most devices are attached or mounted to the helmet
and extend from the helmet in such a manner that may not be
feasible or may be awkward in ordinary situations. For
example, many users are not likely to wear such video devices

when during general daily bike riding (e. g., bike commuting
or riding around town).
[0006] In addition, most of the current video recording
devices associated with helmets require the user to stop/ start

the video recording manually and/ or using a timer. Thus,
video may not be recorded in situations where a video record

ing may be helpful. For example, the user may not be record
ing video in an unplanned bicycle accident such as a hit-and
run bicycle accident with an automobile. Having a recorded

video during such an incident may be useful in determining
injuries to the helmet wearer and/ or discovering details of the
accident (e. g., identifying other vehicles involved in the acci
dent). Thus, there is a need for a video recording device
associated with a helmet (e. g., a head safety device) that will
automatically record video and/or audio in the event of an

incident (e.g., a bicycle accident).
SUMMARY

[0007]

In certain embodiments, a video recording system

for a head safety device includes a microcontroller and an

accelerometer mounted in the head safety device with the
accelerometer coupled to the microcontroller. A plurality of
camera modules may be mounted on the head safety device
and coupled to the microcontroller. The camera modules may

be positioned facing outward to obtain images at different
angles of an environment surrounding the head safety device.

in a microcontroller mounted in the head safety device, and
camera modules mounted on the head safety device when the
sensed movement of the head safety device reaches or
exceeds a selected movement threshold in the data received

by the microcontroller. The camera modules may be posi
tioned facing outward to obtain images at different angles of
an environment surrounding the head safety device. In some
embodiments, video is recorded for a selected period of time.
[0009] In some embodiments, video from the camera mod
ules is constantly recorded and stored in a buffer of a selected
size. After the selected movement threshold is reached or

exceeded by movement of the head safety device, the video
stored in the buffer may be saved. In some embodiments,
audio from an audio input on the head safety device is con

stantly assessed while the head safety device is in motion.
Video recording may be automatically initiated when a
selected change occurs in the assessed audio. In some

embodiments, an emergency message is automatically pro
vided through a mobile device when video recording is initi
ated.
BRIEF DESCRIPTION OF THE DRAWINGS

[0010] Features and advantages of the methods and appa
ratus of the present invention will be more fully appreciated

by reference to the following detailed description of presently
preferred but nonetheless illustrative embodiments in accor

dance with the present invention when taken in conjunction
with the accompanying drawings in which:
[0011] FIG. 1 depicts a pro?le view ofan embodiment ofa
helmet.
[0012] FIG. 2 depicts a perspective view of an embodiment
of a helmet.

[0013] FIG. 3 depicts a back view of an embodiment of a
helmet.
[0014] FIG. 4 depicts a top view of an embodiment of
helmet.
[0015] FIG. 5 depicts a bottom view of an embodiment of a
helmet showing a system inside the helmet.
[0016] FIG. 6 depicts a block diagram ofa system.
[0017] While the invention is susceptible to various modi

?cations and alternative forms, speci?c embodiments thereof
are shown by way of example in the drawings and will herein
be described in detail. The drawings may not be to scale. It
should be understood that the drawings and detailed descrip
tion thereto are not intended to limit the invention to the

particular form disclosed, but to the contrary, the intention is
to cover all modi?cations, equivalents and alternatives falling
within the spirit and scope of the present invention as de?ned

by the appended claims.

In some embodiments, the camera modules provide a 3600

view in a horizontal plane around the head safety device and
a 1800 view in a vertical plane aron the head safety device.
The microcontroller may be operable to receive data from the

[0018]

accelerometer and automatically initiate video recording with

means either a direct connection or an indirect connection

the camera modules when movement of the head safety
device, as sensed using the accelerometer, reaches or exceeds

more objects or components. The phrase “directly connected”

a selected movement threshold.

means a direct connection between objects or components

DETAILED DESCRIPTION OF EMBODIMENTS

In the context of this patent, the term “coupled”

(e.g., one or more intervening connections) between one or

Nov. 27, 2014

US 2014/0348484 A1

such that the objects or components are connected directly to
each other so that the objects or components operate in a
“point of use” manner

[0022] In certain embodiments, helmet 100 includes seven
(7) camera modules 206 positioned at different locations
around the helmet to provide the 360°>< 1 80° view around the

[0019] FIG. 1 depicts a pro?le view of an embodiment of
helmet 100. FIG. 2 depicts a perspective view of an embodi

helmet wearer’s head, as shown in FIGS. 1-5. In some
embodiments, camera modules 206 are positioned in one or
more vents in helmet 100, as shown in FIGS. 1-4. It is to be
understood that any number of camera modules 206 at any

ment of helmet 100. FIG. 3 depicts a back view of an embodi
ment of helmet 100. FIG. 4 depicts a top view of an embodi

ment of helmet 100. Helmet 100 may be of the style used in
different recreational sports for head protection (e.g., a head
safety device). In some embodiments, helmet 100 includes a

helmet speci?cally designed for sports such as bicycling,

skiing, snowboarding, football, skateboarding, and other
activities where wearing the helmet is encouraged or
required. In certain embodiments, the helmet contains two
shells that encircle the wearer’s head. The outer shell may be
a hard plastic material. The inner shell may be protective
foam or another shock absorbing material. The outer and
inner shells may help protect the wearer’s head in case of
impact. The helmet may also contain one or more additionally

layers used to protect the wearer’s head during impact.

variety of positions may be used depending on factors such as,
but not limited to, a desired ?eld of view around the helmet
wearer’s head based and/or a viewing angle of each camera
module.

[0023]

FIG. 6 depicts a block diagram of system 200. In

certain embodiments, sensing and processing module 202
includes accelerometer 208 and microcontroller 210. Micro
controller 210 may include a central processing unit (CPU)
and/or other units used to control and operate the accelerom
eter and camera modules 206. In certain embodiments, sens

ing and processing module 202 includes I/O means 212. For
example, I/O means 212 may be a USB port or another
suitable I/O interface. In some embodiments, I/O means 212
is a wireless interface (e.g., Bluetooth or Wi-Fi). I/O means

nents positioned between the inner shell and the outer shell.
The electronic system may be mounted (attached) in helmet

212 may allow for input of instructions to sensing and pro
cessing module 202 and/ or retrieval of data from the sensing
and processing module or camera modules 206. For example,
a computational device (e.g., a computer, a tablet, etc.) may

100 and positioned such that it is protected both from impact
(by the outer shell) and the wearer’ s head (by the inner shell).

be coupled to I/O means 212. Software on the computational
device may then be used to provide instructions to, or retrieve

FIG. 5 depicts a bottom view of an embodiment of helmet 100

data from, sensing and processing module 202 and/or camera
modules 206. The computational device may be coupled to

[0020]

In certain embodiments, helmet 100 includes an

electronic system including one or more electronics compo

showing system 200 inside the helmet. In certain embodi
ments, system 200 includes sensing and processing module
202, battery 204, and camera modules 206. Sensing and pro
cessing module 202 and battery 204 may be mounted in
helmet 100 (e. g., they may be mounted or attached to the outer

shell). Camera modules 206 may be coupled, mounted, or
attached to the outer shell of helmet 100 to position the
camera modules to view outwards from the helmet. Sensing

and processing module 202, battery 204, and camera modules
206 may be coupled together using cables, wires, or other
suitable connectors. 100181 In certain embodiments, battery
204 provides power to sensing and processing module 202

and uncoupled from I/O means 212 as needed. For example,
the computational device may be coupled to I/O means 212 to

provide instructions to, or receive data from, sensing and
processing module 202 and/or camera modules 206 while
helmet 100 is not in use (e.g., not on the wearer’s head) and
then uncoupled before the wearer places the helmet on his
head. In some embodiments, I/O means 212 is used to charge

battery 204.
[0024]

In certain embodiments, each camera module 206

includes recording means for receiving and storing images/
video collected. The recording means may be, for example,

and/or camera modules 206. In some embodiments, battery

one or more digital recording devices. In some embodiments,

204 provides power to sensing and processing module 202,
which then provides power to camera modules 206. In certain

microcontroller 210 includes recording means for receiving
and storing images/video collected from camera modules

embodiments, battery 204 is a rechargeable battery. Battery
204 may be charged, for example, using a USB charging port.

component of sensing and processing module 202 and micro

In some embodiments, the battery may be charged using solar
panels in or on helmet 100 or any other suitable charging
means.

[0021] Camera modules 206 may be positioned facing out
ward to obtain images at different angles from the helmet
wearer’s head (e.g., each camera module has a different view

of the surrounding environment). In certain embodiments,

206. In some embodiments, the recording means is another

controller 210 controls and operates the recording means.
[0025] Accelerometer 208 may be any motion sensing and/

or positioning device capable of reading/ sensing a rapid
change in acceleration speed. In certain embodiments, accel
erometer 208 is a three-axis accelerometer. In some embodi

ments, sensing and processing module 202 includes an addi
tional position sensing device (e.g., a GPS sensor or cellular

camera modules 206 are positioned at different angles such
that the camera modules are capable of viewing a 360°><l 80°

signal triangulation device).

view aron the helmet wearer’s head. For example, the 360°

module 202 (e.g., microcontroller 210) controls when video/

[0026] In certain embodiments, sensing and processing

view may be in a horizontal plane around the helmet wearer’ s

images are collected or recorded from camera modules 206

head, represented by 110 in FIG. 4, and the 180° view may be

using the recording means. In certain embodiments, data
from accelerometer 208 is used by microcontroller 210 to
trigger/ start video (or image) recording in a desired situation.
For example, video recording may begin when movement
(acceleration) of helmet 100 sensed using accelerometer 208

in a vertical plane around the helmet wearer’s head, repre
sented by 120 in FIG. 3. The large ?eld of view may be
achieved by positioning each camera module 206 to capture a
different view of the surrounding environment that put
together provide an overall desired ?eld of view. In some
embodiments, camera modules 206 have at least some over

reaches or exceeds a selected movement threshold. The
selected movement threshold may be unidirectional or may

lap between their individual views.

include different movement thresholds in different directions
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(e. g., different movement thresholds in vertical, horizontal, or
rotational directions). In certain embodiments, the selected

For example, the helmet wearer may have a mobile phone or
other mobile device (e. g., GPS device or ?tness tracker

movement threshold is set at a value such that video recording
begins in certain situationsisuch as automatically in a fall or
accident or purposely by a solid tap of a hand on helmet 100.

device) that wirelessly communicates (via Bluetooth or Wi
Fi) with system 200. Communication between the helmet
wearer’s personal device and system 200 may allow the sys

Thus, when such a certain situation arises, video recording
begins automatically as long as movement (acceleration) that

tem to send automatic messages (via, for example, text mes
sage or email) in the event of an incident (situation) that
causes video recording to be initiated. For example, system
200 may send an emergency text message (via, for example,
e91 l) to alert ?rst responders to the incident. In some embodi

reaches or exceeds the selected movement threshold is sensed
using accelerometer 208 in at least one direction.

[0027]

In certain embodiments, the selected movement

202 by software on a computational device coupled to the

ments, the emergency text message may be sent directly by
system 200 if, for example, the system includes its own com

sensing and processing module. The selected movement

munication (e.g., cellular) module.

threshold may be selected based on parameters input by a user
into the software on the computational device (e.g., use of

[0032] In some embodiments, communication between the
helmet wearer’s personal device and system 200 allows the
personal device to be used to program the system and/or
monitor functions within the system. For example, the per

threshold is programmed into sensing and processing module

helmet 100, average speed of wearer, weight of wearer, etc.).
In some embodiments, the selected movement threshold is
adjusted using a switch or switches located on system 200.
For example, the switch may select from two or more selected

movement thresholds programmed into sensing and process
ing module 202 by the software (e.g., the switch can select
between different uses of the helmet and the selected move
ment threshold is determined based on other parameters pro

grammed into the sensing and processing module).
[0028] In certain embodiments, after the selected move
ment threshold is reached or exceeded by movement of hel
met 100, video is recorded for a selected time period. For

example, video may be recorded for about 30 seconds after
movement of helmet 100 reaches or exceeds the selected

movement threshold. The selected time period may be pro

grammed into sensing and processing module 202 by soft
ware on the computational device coupled to the sensing and
processing module. In some embodiments, the selected time
period is adjusted using a switch or switches located on sys
tem 200.

[0029]

sonal device may be used to stream video/audio data from

system 200, download video/audio data from the system,
and/or visualize (e.g., view on screen) video/ audio data from
the system. The personal device may also be used to program
instructions into system 200 (e.g., the personal device is used
as a computational device described herein).
[0033] In certain embodiments, software on the computa
tion device coupled to system 200 provides certain functions
for viewing video/audio data received from the system. In
some embodiments, the software allows visualization of vid
eos from each camera module 206 substantially simulta
neously and synchronized. A user may view all the videos on
a single screen to show all the viewpoints from helmet 100
simultaneously (e.g., the videos are shown as individual
frames on the single screen). The software may include func
tions to time stamp and/or synchronize video from each cam
era module 206. In some embodiments, the software allows
the user to zoom in on one or more of video frames. In some

In certain embodiments, video is constantly

embodiments, the software includes video and/ or audio

recorded and stored in a buffer of a selected size. For example,

enhancement algorithms to sharpen video and/ or clarify

video may be constantly recorded and stored in a constantly
refreshing circular buffer of storage data. The buffer may, for
example, continuously store the last 30 seconds of video from

audio.
[0034] It is to be understood the invention is not limited to
particular systems described which may, of course, vary. It is
also to be understood that the terminology used herein is for

camera modules 206. After the selected movement threshold

is reached or exceeded by movement of helmet 100, the video
stored in the buffer may be saved to provide recorded video
for a selected time before the situation that caused the selected
movement threshold to be reached or exceeded. Thus, system
200 may provide recorded video before and after an accident
or other situation involving the wearer of the helmet 100.

[0030] In certain embodiments, system 200 includes audio
input 214. Audio input 214 may be, for example, a micro
phone or other audio collection device located on helmet 100.

In certain embodiments, audio is collected using audio input
214 at substantially the same time video is collected using
camera modules 206. Sensing and processing module 202
may synchronize audio collection from audio input 214 with
video collection from camera modules 206. In some embodi

ments, audio from audio input 214 is constantly assessed
while helmet 100 is in motion. Changes in audio input (e.g., a
loud noise, car horn, braking noise, etc.) may then be used to
trigger (begin) video recording using camera modules 206.
Using change in audio input may allow recording of video to
begin before an incident (situation) causes change in move
ment (acceleration) of helmet 100.

[0031]

In certain embodiments, system 200 communicates

with a helmet wearer’s personal device via I/O means 212.

the purpose of describing particular embodiments only, and is
not intended to be limiting. As used in this speci?cation, the

singular forms “a”, “an” and “the” include plural referents
unless the content clearly indicates otherwise. Thus, for
example, reference to “a module” includes a combination of
two or more modules and reference to “a material” includes

mixtures of materials.

[0035] In this patent, certainU.S. patents, U.S. patent appli
cations, and other materials (e.g., articles) have been incor
porated by reference. The text of such U.S. patents, U.S.

patent applications, and other materials is, however, only
incorporated by reference to the extent that no con?ict exists
between such text and the other statements and drawings set
forth herein. In the event of such con?ict, then any such

con?icting text in such incorporated by reference U.S. pat
ents, U.S. patent applications, and other materials is speci?
cally not incorporated by reference in this patent.
[0036] Further modi?cations and alternative embodiments
of various aspects of the invention will be apparent to those
skilled in the art in view of this description. Accordingly, this
description is to be construed as illustrative only and is for the
purpose of teaching those skilled in the art the general manner
of carrying out the invention. It is to be understood that the
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forms of the invention shown and described herein are to be

taken as the presently preferred embodiments. Elements and
materials may be substituted for those illustrated and
described herein, parts and processes may be reversed, and
certain features of the invention may be utilized indepen
dently, all as would be apparent to one skilled in the art after

having the bene?t of this description of the invention.
Changes may be made in the elements described herein with
out departing from the spirit and scope of the invention as

described in the following claims.
What is claimed is:

1. A video recording system for a head safety device,

comprising:
a head safety device;
a microcontroller mounted in the head safety device;
an accelerometer mounted in the head safety device and

coupled to the microcontroller; and

11. The apparatus of claim 10, wherein the microcontroller
is operable to receive data from the accelerometer and auto

matically initiate audio recording from the audio input when
movement of the head safety device, as sensed using the
accelerometer, reaches or exceeds a selected movement

threshold.
12. The apparatus of claim 1, wherein the camera modules
provide a 360° view in a horizontal plane around the head
safety device and a 180° view in a vertical plane around the

head safety device.
13. A method for recording video from a head safety

device, comprising:
sensing movement of the head safety device with an accel
erometer mounted in the head safety device;
receiving data from the accelerometer in a microcontroller

mounted in the head safety device; and

automatically initiating video recording using a plurality of
camera modules mounted on the head safety device

a plurality of camera modules mounted on the head safety

when the sensed movement of the head safety device

device and coupled to the microcontroller, wherein the

reaches or exceeds a selected movement threshold in the

camera modules are positioned facing outward to obtain
images at different angles of an environment surround

data received by the microcontroller, wherein the cam

ing the head safety device;
wherein the microcontroller is operable to receive data
from the accelerometer and automatically initiate video
recording with the camera modules when movement of
the head safety device, as sensed using the accelerom
eter, reaches or exceeds a selected movement threshold.

2. The apparatus of claim 1, wherein head safety device
comprises a helmet.
3. The apparatus of claim 1, wherein head safety device
comprises a bicycle helmet.
4. The apparatus of claim 1, further comprising a recharge
able battery con?gured to provide power to the microcontrol
ler, the accelerometer, and the camera modules.
5. The apparatus of claim 1, wherein the microcontroller

era modules are positioned facing outward to obtain
images at different angles of an environment surround

ing the head safety device.
14. The method of claim 13, wherein video is recorded for
a selected period of time.

15. The method of claim 13, further comprising constantly
recording and storing video from the camera modules in a
buffer of a selected size, and, after the selected movement
threshold is reached or exceeded by movement of the head

safety device, saving the video stored in the buffer.
16. The method of claim 13, further comprising constantly
assessing audio from an audio input on the head safety device

while the head safety device is in motion, and automatically
initiating video recording when a selected change occurs in
the assessed audio.

output means coupled to the microcontroller and camera

17. The method of claim 13, further comprising automati
cally providing an emergency message through a mobile
device when video recording is initiated.
18. The method of claim 13, wherein the camera modules
provide a 360° view in a horizontal plane around the head
safety device and a 180° view in a vertical plane around the

modules.

head safety device.

and the accelerometer are positioned between an inner shell
and an outer shell of the head safety device.
6. The apparatus of claim 1, wherein the camera modules

are positioned in vents of the head safety device.

7. The apparatus of claim 1, further comprising input/
8. The apparatus of claim 7, wherein the input/output
means comprises a USB port.

9. The apparatus of claim 7, wherein the input/output
means comprises a wireless interface.

10. The apparatus of claim 1, further comprising an audio
input mounted in the head safety device and coupled to the
microcontroller.

19. The method of claim 13, wherein the selected move
ment threshold comprises a selected acceleration threshold.
20. The method of claim 13, wherein the selected move
ment threshold is selected such that video recording auto
matically initiates during an accident involving a wearer of

the head safety device.
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