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COMPONENTS OF A PORTABLE DIGITAL VIDEO CAMERA 

Related Application 

[0001] This application claims benefit of U.S. Provisional Patent Application 

No. 60/952,810, filed July 30, 2007. 

[0002] This application incorporates by reference the U.S. Design Patent 

application for Portable Digital Video Camera, filed on July 30, 2008. 

Technical Field 

[0003] The field of invention relates to point-of-view (POV) video cameras or 

camcorders and, in particular, to an integrated hands-free, POV action sports video 

camera or camcorder. 

Background information 

[0004] First-person video cameras are a relatively new product category that 

have been adapted to capture POV video by action sports enthusiasts in a hands-

free manner. Conventional first-person video cameras primarily comprise a lens 

that must be tethered to a separate digital video recorder or camcorder. FIGS. 1A 

and 1B present pictorial views of prior art first-person video cameras requiring a 

tethered lens approach to capturing first-person video recording. FIG. 1A presents 

a Twenty20™ device, and FIG. 1B presents a Viosport™ device. FIGS. 1C and 1D 

present pictorial views of prior art video cameras tethered to camcorders for 

implementing the tethered lens approach to capturing first-person video recording. 

FIG. 1C and FIG. 1D present Samsung™ devices. 

[0005] These products are not generally hands-free products, and consumers 

have been employing their own unique mounting techniques to permit "hands-free" 

video recording of action sports activities. FIG. 1E presents a pictorial view of a 

tethered camera attempting to facilitate hands-free POV video recording. FIG. 1E 

presents a Blackeye ™ device. These recent devices attempt to convey image 
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data from "tethered" cameras to separate camcorders through IR signals to 

eliminate the tethering cables. 

[0006] More recently, integrated hands-free, POV action sports video cameras 

have become available. FIGS. 2A and 2B present pictorial views of two prior art 

products implementing integrated solutions to first-person video recording. These 

products are still in their infancy and may be difficult to use well. 

Summary of the Disclosure 

[0006a] According to a first aspect, there is provided an integrated point of view digital 

video camera operable for mounting to a person, a vehicle, or equipment and operable for 

capturing video during motion of the person, the vehicle, or the equipment, comprising: a 

camera housing containing a lens and an image sensor, the camera housing defining a 

housing plane and the image sensor operable for capturing light propagating through the 

lens and representing a scene during motion of the person, the vehicle, or the equipment, 

the image sensor producing image data representing an image of the scene that is oriented 

with respect to a horizontal image plane, and the lens and the image sensor having an 

orientation that is adjustable with respect to the housing plane; a mounting mechanism 

adaptable for secure mounting of the camera housing to the person, the vehicle, or the 

equipment; a horizon adjustment control for adjusting with respect to the housing plane an 

orientation of the horizontal image plane of the image of the scene, the horizon adjustment 

control forming part of the housing but operationally independent of the mounting 

mechanism to enable adjustment of the orientation of the horizontal image plane when the 

camera housing is securely mounted to the person, the vehicle, or the equipment; and a 

control axis that extends through the camera housing, and the horizon adjustment control 

including a rotary controller that is operable for rotation about the control axis to rotate the 

lens and the image sensor which are supported in rotational congruence with the rotary 

controller and thereby change the orientation of the horizontal image plane with respect to 

the housing plane such that the image sensor is operable to produce image data with 

respect to the orientation of the horizontal image plane, in which the lens and the image 

sensor are operable for rotation about the control axis. 

[0006b] According to a second aspect, there is provided an integrated point of view 

digital video camera operable for mounting to a person, a vehicle, or equipment and 

operable for capturing video during motion of the person, the vehicle, or the equipment, 

comprising: a camera housing containing a lens and an image sensor, the camera housing 

defining a housing plane and the image sensor operable for capturing light propagating 
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through the iens and representing a scene during motion of the person, the vehicle, or the 

equipment, the image sensor producing image data representing an image of the scene 

that is oriented with respect to a horizontal image plane, and the lens and the image sensor 

having an orientation that is adjustable with respect to the housing plane; a mounting 

mechanism adaptable for secure mounting of the camera housing to the person, the 

vehicle, or the equipment; a horizon adjustment control for adjusting with respect to the 

housing plane an orientation of the horizontal image plane of the image of the scene, the 

horizon adjustment control forming part of the housing but operationally independent of the 

mounting mechanism to enable adjustment of the orientation of the horizontal image plane 

when the camera housing is securely mounted to the person, the vehicle, or the 

equipment; and a control axis that extends through the camera housing, and the horizon 

adjustment control including a rotary controller that is operable for rotation about the control 

axis to rotate the lens and the image sensor which are supported in rotational congruence 

with the rotary controller and thereby change the orientation of the horizontal image plane 

with respect to the housing plane such that the image sensor is operable to produce image 

data with respect to the orientation of the horizontal image plane, in which: the scene has a 

level orientation; the housing plane includes the control axis; the image sensor and the lens 

are mounted along an optical axis that is coliinear with the control axis; and the rotary 

controller adjusts the horizontal image plane with respect to the level orientation of the 

scene. 

[0006c] According to a third aspect, there is provided an integrated point of view digital 

video camera operable for mounting to a person, a vehicle, or equipment and operable for 

capturing video during motion of the person, the vehicle, or the equipment, comprising: a 

camera housing containing a lens and an image sensor, the camera housing defining a 

housing plane and the image sensor operable for capturing light propagating through the 

lens and representing a scene during motion of the person, the vehicle, or the equipment, 

the image sensor producing image data representing an image of the scene that is oriented 

with respect to a horizontal image plane, and the lens and the image sensor having an 

orientation that is adjustable with respect to the housing plane; a mounting mechanism 

adaptable for secure mounting of the camera housing to the person, the vehicle, or the 

equipment; a horizon adjustment control for adjusting with respect to the housing plane an 

orientation of the horizontal image plane of the image of the scene, the horizon adjustment 

control forming part of the housing but operationally independent of the mounting 

mechanism to enable adjustment of the orientation of the horizontal image plane when the 
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camera housing is securely mounted to the person, the vehicle, or the equipment; and a 

control axis that extends through the camera housing, and the horizon adjustment control 

including a rotary controller that is operable for rotation about the control axis to rotate the 

lens and the image sensor which are supported in rotational congruence with the rotary 

controller and thereby change the orientation of the horizontal image plane with respect to 

the housing plane such that the image sensor is operable to produce image data with 

respect to the orientation of the horizontal image plane, in which the mounting mechanism 

includes a slidably engageable mounting feature on the camera housing. 

[0006d] According to a fourth aspect, there is provided an integrated point of view digital 

video camera operable for mounting to a person, a vehicle, or equipment and operable for 

capturing video during motion of the person, the vehicle, or the equipment, comprising: a 

camera housing containing a lens and an image sensor, the camera housing defining a 

housing plane and the image sensor operable for capturing light propagating through the 

lens and representing a scene during motion of the person, the vehicle, or the equipment, 

the image sensor producing image data representing an image of the scene that is oriented 

with respect to a horizontal image plane, and the lens and the image sensor having an 

orientation that is adjustable with respect to the housing plane; a mounting mechanism 

adaptable for secure mounting of the camera housing to the person, the vehicle, or the 

equipment; a horizon adjustment control for adjusting with respect to the housing plane an 

orientation of the horizontal image plane of the image of the scene, the horizon adjustment 

control forming part of the housing but operationally independent of the mounting 

mechanism to enable adjustment of the orientation of the horizontal image plane when the 

camera housing is securely mounted to the person, the vehicle, or the equipment; and a 

control axis that extends through the camera housing, and the horizon adjustment control 

including a rotary controller that is operable for rotation about the control axis to rotate the 

lens and the image sensor which are supported in rotational congruence with the rotary 

controller and thereby change the orientation of the horizontal image plane with respect to 

the housing plane such that the image sensor is operable to produce image data with 

respect to the orientation of the horizontal image plane, wherein: the scene has a level 

orientation; the person, the vehicle, or the equipment has a mounting surface with an off-

axis orientation with respect to the level orientation of the scene; the mounting mechanism 

provides positioning adjustment of the camera housing with respect to the level orientation 

of the scene; and cooperative adjustment of the mounting mechanism and the rotary 

controller facilitate adjustments of the horizontal image plane for pitch, yaw, and roil with 
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respect to the level orientation of the scene and permit orientation of the horizontal image 

plane to be parallel to the level orientation of the scene despite the off-axis orientation of 

the mounting surface. 

[0006e] According to a fifth aspect, there is provided an integrated point of view digital 

video camera operable for mounting to a person, a vehicle, or equipment and operable for 

capturing video during motion of the person, the vehicle, or the equipment, comprising: a 

camera housing containing a lens and an image sensor, the camera housing defining a 

housing plane and the image sensor operable for capturing light propagating through the 

lens and representing a scene during motion of the person, the vehicle, or the equipment, 

the image sensor producing image data representing an image of the scene that is oriented 

with respect to a horizontal image plane, and the lens and the image sensor having an 

orientation that is adjustable with respect to the housing plane; a mounting mechanism 

adaptable for secure mounting of the camera housing to the person, the vehicle, or the 

equipment; a horizon adjustment control for adjusting with respect to the housing plane an 

orientation of the horizontal image plane of the image of the scene, the horizon adjustment 

control forming part of the housing but operationally independent of the mounting 

mechanism to enable adjustment of the orientation of the horizontal image plane when the 

camera housing is securely mounted to the person, the vehicle, or the equipment; and a 

control axis that extends through the camera housing, and the horizon adjustment control 

including a rotary controller that is operable for rotation about the control axis to rotate the 

lens and the image sensor which are supported in rotational congruence with the rotary 

controller and thereby change the orientation of the horizontal image plane with respect to 

the housing plane such that the image sensor is operable to produce image data with 

respect to the orientation of the horizontal image plane, in which the mounting mechanism 

includes first and second mounting pieces configured for coupling to, respectively, the 

camera housing and the person, the vehicle, or the equipment, and in which the first and 

second mounting pieces are rotationally coupled to assume an adjustable orientation 

relative to each other and thereby provide rotational positioning adjustment of the camera 

housing. 

[0006fj According to a sixth aspect, there is provided an integrated point of view digital 

video camera operable for mounting to a person, a vehicle, or equipment and operable for 

capturing video during motion of the person, the vehicle, or the equipment, comprising: a 

camera housing containing a lens and an image sensor, the camera housing defining a 

housing plane and the image sensor operable for capturing light propagating through the 
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lens and representing a scene during motion of the person, the vehicle, or the equipment, 

the image sensor producing image data representing an image of the scene that is oriented 

with respect to a horizontal image plane, and the lens and the image sensor having an 

orientation that is adjustable with respect to the housing plane; a mounting mechanism 

adaptable for secure mounting of the camera housing to the person, the vehicle, or the 

equipment; a horizon adjustment control for adjusting with respect to the housing plane an 

orientation of the horizontal image plane of the image of the scene, the horizon adjustment 

control forming part of the housing but operationally independent of the mounting 

mechanism to enable adjustment of the orientation of the horizontal image plane when the 

camera housing is securely mounted to the person, the vehicle, or the equipment; and a 

control axis that extends through the camera housing, and the horizon adjustment control 

including a rotary controller that is operable for rotation about the control axis to rotate the 

lens and the image sensor which are supported in rotational congruence with the rotary 

controller and thereby change the orientation of the horizontal image plane with respect to 

the housing plane such that the image sensor is operable to produce image data with 

respect to the orientation of the horizontal image plane, in which: the camera housing has a 

length; the first mounting piece comprises a plug mount that has a circumferential edge 

and is matable to the camera housing to provide for linear positioning adjustment of the 

first mounting piece along the length of the camera housing; and the second mounting 

piece comprises a base mount that has a base mount cavity into which the plug mount fits, 

the base mount cavity having an inside edge to which the circumferential edge of the plug 

mount is matable, the matable fit of the base mount and the plug mount providing the 

rotational positioning adjustment of the camera housing about a mount rotation axis that is 

transverse to the length of the camera housing to enable setting of the digital video camera 

to a desired viewing angle. 

[0007] A portable digital video camera (or camcorder) includes a camera 

housing and a lens. 

[0008] Some embodiments of the portable digital video camera (or camcorder) 

comprise an integrated hands-free, POV action sports digital video camera (or 

camcorder). 

[0009] Some embodiments of the portable digital video camera (or camcorder) 

or the integrated hands-free, POV action sports digital video camera (or camcorder) 

include an image sensor for capturing image data. 
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[0010] Some embodiments of the portable digital video camera (or camcorder) 

or the integrated hands-free, POV action sports digital video camera (or camcorder) 

include a manuai horizon adjustment control for adjusting an orientation of a 

horizontal image plane recorded by the image sensor with respect to a housing 

plane of the camera housing. 

[0011] Some embodiments of the portable digital video camera (or camcorder) 

or the integrated hands-free, POV action sports digital video camera (or camcorder) 

include a laser alignment system with one or more laser sources capable of 

projecting light emissions to define a horizontal projection axis that is coordinated 

with orientation of the horizontal image plane. 

[0012] Some embodiments of the portable digital video camera (or camcorder) 

or the integrated hands-free, POV action sports digital video camera (or camcorder) 

include a microphone and a manually operable switch for controlling an audio 

and/or video data capturing operation, the switch having an activator that covers 

the microphone whenever the switch is in the OFF position. 

[0013] Some embodiments of the portable digital video camera (or camcorder) 

or the integrated hands-free, POV action sports digital video camera (or camcorder) 

include a "quick-release" mounting system that can be used in conjunction with the 
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laser alignment system to adjust the image capture orientation for pitch, yaw, and 

roll. 

[0014] Additional aspects and advantages wHI be apparent from the following 

detailed description of preferred embodiments, which proceeds with reference to 

the accompanying drawings. 

Brief Description of the Drawings 

[0015] FIGS. 1A, 1B, 1C, 1D, and 1E constitute a set of pictorial views of four 

prior art products implementing a tethered lens approach to capturing first-person 

video recording. 

[0016] FIGS. 2A and 2B constitute a set of pictorial views of two prior art 

products implementing integrated solutions to first-person video recording. 

[0017] FIGS. 3A, 3B, 3C, 3D, 3E, and 3F are, respectively, front perspective, 

back perspective, side elevation, front elevation, back elevation, and top plan views 

of an embodiment of an integrated hands-free, POV action sports digital video 

camera. 

[0018] FIG. 4A is a front perspective view of an embodiment of an integrated 

hands-free, POV action sports digital video camera, showing alternative positioning 

of a switch and representative alternative rotation of a rotary horizontal adjustment 

controller. 

[0019] FIG. 4B is a back perspective view of an embodiment of an integrated 

hands-free, POV action sports digital video camera, showing a representative 

alternative number of rail cavities and an optional detent within a rail cavity. 

[0020] FIG. 5 is a cross-sectional side view of an embodiment of an integrated 

hands-free, POV action sports digital video camera. 

[0021] FIG. 6 is an exploded view of an embodiment of mechanical components 

of an integrated hands-free, POV action sports digital video camera. 

[0022] FIG. 7 is an exploded view of optical and mechanical components of an 

integrated hands-free, POV action sports digital video camera, 

[0023] FIGS. 8A and 8B are fragmentary cross-sectional views of the lens 

system of the camera of FIG. 7, showing, respectively, a standard lens and the 

standard lens fitted with a lens filter. 

[0024] FIG. 9 is a partly exploded view of a versatile mounting system 

demonstrating ease of adjustment of camera mount orientation coupled with ease 

of camera detachment with retention of the mount orientation. 
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[0025] FIG. 10 is a front perspective view of a standard mount, employing a rail 

plug having two rails and two detents. 

[0026] FSGS. 11 A, 11 Bf 11C, and 11D are, respectively, back elevation, front 

elevation, side elevation, and top plan views of the versatile mounting system, 

demonstrating the matable relationship between the camera of FIGS. 3A-3E with 

the standard mount shown in FIG. 10. 

[0027] FIG. 12 is a perspective view of an alternative mount, employing two 

mounting rails and two detents. 

[0028] FIG. 13A is a front perspective view of a pole mount system, employing 

the mount of FIG. 12. 

[0029] FIGS, 13B and 13C are cross-sectional side views of a pole mount 

system showing, respectively, unlocked and locked configurations. 

[0030] FIGS- 13D and 13E are front perspective views of a pole mount system 

showing, respectively, unlocked and locked configurations about a handle bar. 

[0031] FIG. 14A is a front perspective view of an alternative pole mount system, 

employing the mount of FIG. 12 and a strap. 

[0032] FIGS. 14B and 14C are respective side and front views of the alternative 

pole mount of FIG. 14A. 

[0033] FIG. 14D is a front perspective view of the alternative pole mount of FIG. 

14A locked about a pole. 

[0034] FIG. 15A is a front perspective view of a goggle mount, employing a strap 

entrance facing in the opposite direction of the mounting rails. 

[0035] FIG. 15B is a side view of an alternative goggle mount, employing a strap 

entrance facing in the same direction of the mounting rails. 

[0036] FIG. 15C is a fragmentary front perspective view of the alternative goggle 

mount of FIG. 15B mounted upon a goggle strap. 

[0037] FIG. 16 is a front perspective view of a vented helmet mount, adapted for 

employing a strap for attachment to a vented helmet. 

[0038] FIG. 17 is a front perspective view of another alternative goggle mount, 

adapted for employing a strap for attachment to a goggle strap. 

[0039] FIG. 18 is a front perspective view of an alternative pole mount system, 

employing the rail plug of FIG. 10. 
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Detaiied Description of Preferred Embodiments 

[0040] FIGS. 3A, 3B, 3C, 3D, 3E, and 3F are, respectively, front perspective, 

back perspective, side elevation, front elevation, back elevation, and top plan views 

of an embodiment of an integrated hands-free, POV action sports digital video 

camera 10, and FIGS. 4A and 4B are front and back perspective views of, 

respectively, an alternative configuration and an alternative embodiment of the 

digital video camera 10. For purposes of this description, the term "camera" is 

intended to cover camcorder(s) as well as camera(s). An example of such a digital 

video camera 10 is included in the VholdR™ system, marketed by Twenty20, Inc., 

of Seattle, Washington. 

[0041] FIGS. 5, 6, 7, 8A, and 8B show optical and mechanical components of 

the digital video camera 10. With reference to FIGS. 3A-3F, 4A, 4B, 5, 6, 7, 8A, 

and 8B, some embodiments of the digital video camera 10 include a manual 

horizon adjustment control system 12 including a manual horizon adjustment 

control for adjusting an orientation of a horizontal image plane 16 of an image 

recorded by an image sensor 18 with respect to a housing plane 20 (along a 

vertical cross-section) of a camera housing 22. An exemplary image sensor 18 

may be CMOS image capture card, and provide for minimum illumination of 0.04 

Lux @ f/1.2, offer high sensitivity for low-light operation, low fixed pattern noise, 

anti-blooming, zero smearing, and low power consumption. 

[0042] With reference to FIGS. 3A, 3C, 3F, 4A, 6, and 7, in some embodiments, 

the manual horizon adjustment control is a rotary controller 14 that rotates about a 

control axis 24 such that manual rotation of the rotary controller 14 changes the 

orientation of the horizontal image plane 16 with respect to the housing plane 20. 

The manual horizon adjustment control can be used to offset the horizontal image 

plane 16 with respect to the pitch, yaw, and roll of the mounting position of the 

camera housing 22. 

[0043] In some preferred embodiments, the rotary controller 14 is positioned 

about a lens 26 and cooperates with a lens shroud 32 to support the lens 26 within 

the camera housing 22 such that manual rotation of the rotary controller 14 rotates 

the lens 26 with respect to the camera housing 22. In other embodiments, the lens 

26 may remain fixed with respect to the camera housing 22 even though the rotary 

controller 14 rotates around the lens 26. In some embodiments, the lens 26 is a 

3.6 mm, 1/4" 4G type, glass eye lens with a 90° viewing angle and a focal length 
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covering a large range, such as from arm's length (e.g., 500 mm) to infinity, which 

focuses visual information onto the image sensor 18 at a resolution, such as at 640 

x 480. Skilled persons will appreciate that a variety of types and sizes of suitable 

lenses are commercially available. 

[0044] in some preferred embodiments, the image sensor 18 is supported in 

rotational congruence with the orientation of the rotary controller 14 such that 

manual rotation of the rotary controller 14 rotates the image sensor 18 with respect 

to the housing plane 20 of the camera housing 22. When the image sensor 18 has 

a fixed relationship with the orientation of the rotary controller 14, the image data 

captured by image senor 18 does not require any post capture horizon adjustment 

processing to obtain play back of the image data with a desired horizontal image 

plane 16. In particular, the rotary controller 14 can be set to a desired horizontal 

image plane 16, and the image sensor 18 will capture the image data with respect 

to the orientation of the horizontal image plane 16. In some embodiments, the 

image sensor 18 may remain fixed with respect to the camera housing 22 even 

though the rotary controller rotates around the image sensor 18. 

[0045] With reference to FIGS. 6, 7, 8A, and 8B, in some embodiments, an 

exemplary optica! assembly 34 shows how the image sensor 18 and the lens 26 

may be supported in rotational congruence by the cooperation of the lens shroud 

32, an internal rotation controller 36, and the rotary controller 14. In some preferred 

embodiments, the rotary controller 14 may be separated from the camera housing 

22 by a gap 37 to facilitate the rotation of the rotary controller 14 with respect to the 

camera housing 22. 

[0046] A lens cap holder 38 may be secured to the rotary controller 14 by screw 

threads and cooperates with an O-ring 40a and to provide support for a lens cover 

42 (such as a piece of glass). A lens holder 44 and a lens assembly holder 46 may 

also be employed to support the lens 26 in a desired positron with respect to the 

other components in the optical assembly 34. The lens assembly holder 46 may be 

secured to the lens cap holder 38 by screw threads and an O-ring 40b. An O-ring 

or bearings 43 may be employed between the lens assembly holder 46 and the 

main housing 100 to facilitate the rotation of the lens assembly holder 46 about the 

control axis 24 with respect to the main housing 100. A set screw 45 may be 

employed to secure the lens assembly holder 46 of optical assembly 34 to the main 

housing 100 without impeding the rotation of the lens assembly holder 46 or the 
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components within it. in some embodiments, the rotary controller 14, the lens cap 

holder 38, the O-ring 40a, the lens cover 42, the lens shroud 32, the laser sources 

48, the lens 26, the lens holder 44, the image sensor 18, the internal rotation 

controller 36, the O-ring 40b, and the lens assembly holder 46 of optical assembly 

34 may rotate together. Skilled persons will appreciate that several of these 

components may be fixed with respect to the camera housing 22 or their 

synchronized rotation may be relaxed. For example, the lens cover 42, the lens 26, 

and the lens holder 44 need not rotate. 

[0047] With reference to FIG. SB, the rotary controller 14 may support a lens 

filter or other lens component, or the rotary controller may include screw threads or 

other means to enable attachment of additional or alternative lens components. 

[0048] In some embodiments, the rotary controller 14 cooperates with an 

encoder to orient the image sensor 18 to the desired horizontal image plane 16. 

Alternatively, the encoder could guide post capture horizon adjustment processing 

to adjust the horizontal image plane 16 of the captured image so that it is 

transformed to play back the image data with the encoded horizontal image plane 

16. 

[0049] In some embodiments, the rotary controller 14 is positioned in an 

arbitrary location away from the lens 26 and/or in an arbitrary relationship with the 

position of the image sensor 18. In one example, the rotary controller 14 may be 

positioned on a side 28 of the camera housing 22 or a back door 30 and may 

remotely control the orientation of the image sensor 18 or may control an encoder. 

Skilled persons will appreciate that an arbitrarily located manual horizon adjustment 

control need not be a rotary and may be electronic instead of mechanical. 

[0050] in some embodiments, the rotary controller 14 provides greater than or 

equal to 180 degree rotation of the horizontal image plane 16 with respect to the 

housing plane 20 of the camera housing 22 in each of the clockwise and 

counterclockwise directions. In one example, the rotary controller provides 180 

degrees plus greater than or equal to six degrees of additional rotation in each 

direction, providing a 192-degree rotation of the horizontal image plane 16 with 

respect to the housing plane 20. This adjustability includes embodiments in which 

the orientation of the rotary controller 14 is in congruence with the orientation of the 

image sensor 18 as well as embodiments employing an encoder. Preferably, both 

the lens 26 and the image sensor 18 rotate together 192 degrees within a pivoting 
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hermetically sealed capsule. This means no matter how an operator mounts the 

digital video camera 10, the image sensor 18 can be rotated to capture a level 

world. 

[0051] With reference to FIGS. 4A and 4B, in some embodiments, a rotation 

indicator 54 is provided on an exterior surface 56 of the rotary controller 14. The 

rotation indicator 54 may take the form of a horizontal notch or raised bar that may 

or may not be colored differently from the color of camera housing 22. The camera 

housing 22 may have a similar or smaller notch or raised bar 58 of the same or 

different color that is fixed in one position. The dislocation between the rotation 

indicator 54 and the horizontal notch 58 provides a physical indication of the 

amount that the rotary controller 14 is displaced from its "home" position with 

respect to the camera housing 22. 

[0052] In some preferred embodiments, the rotation indicator 54 and the 

horizontal notch 58 are in a collinear alignment (in the "home" position) when the 

horizontal image plane 16 is perpendicular to the housing plane 20. Thus, if the 

digital video camera 10 were set on a level horizontal surface and the two notches 

were collinear, the horizontal image plane would be horizontal. 

[0053] With reference to FIGS. 3A, 3C, 3D, 3F, 4A, 7, and 8 in preferred 

embodiments, one or more laser sources 48 are fitted within the rotary controller 

14, are oriented with the horizontal image plane 16, and are capable of projecting 

light emission(s) to define a horizontal projection axis or plane 52 that is parallel 

with or coplanarwith the horizontal image plane 16. Thus, manual rotation of the 

rotary controller 14 changes the orientation of the horizontal projection axis 52 with 

respect to the housing plane 20 as the orientation of the horizontal image plane 16 

is changed with respect to the horizontal projection axis 52. The beam(s) of light 

forming the horizontal projection axis 52 can be used as a guide by an operator to 

facilitate adjustment of the horizontal image plane 16 by simple rotation of the 

rotary controller 14 after the camera housing 22 has been mounted. 

[0054] In some embodiments, a single laser source 48 may employ beam 

shaping optics and or a beam shaping aperture, filter, or film to provide a desired 

beam shape such as a line, lines of decreasing or increasing size, or a smiley face. 

In some embodiments, only a single beam shape is provided. In some 

embodiments, multiple beam shapes are provided and can be exchanged such as 

through manual or electronic rotation of a laser filter. Skilled persons will 
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appreciate that two or more laser sources 48 may be outfitted with beam shaping 

capabilities that cooperate with each other to provide the horizontal projection axis 

52 or an image that provides the horizontal projection axis 52 or other guidance 

tool. 

[0055] In some embodiments, two laser sources 48 (or two groups of laser 

sources) are employed to project two beams of fight that determine the horizontal 

projection axis 52. The two laser sources 48 may be mounted on opposite sides of 

the lens 26 such that their positions determine a laser mounting axis that bisects 

the lens 26. in some embodiments, the lens shroud 32 provides support for laser 

sources 48 such that they are positioned to emit light through apertures 60 in the 

lens shroud 32 (FIG. 7). In some embodiments, an alternative or additional optical 

support barrel 32a may support the laser source 48 and the other optical 

components. 

[0056] The laser sources 48 may be diode lasers that are similar to those used 

in laser pointers. The laser sources 48 preferably project the same waveiength(s) 

of light. In some embodiments, an operator may select between a few different 

wavelengths, such as for red or green, depending on contrast with the background 

colors. In some embodiments, two wavelengths may be projected simultaneously 

or alternately. For example, four laser sources may be employed with red and 

green laser sources 48 positioned on each side of lens 26 such that red and green 

horizontal projections axes 52 are projected simultaneously or alternately in the 

event that one of the colors does not contrast with the background. 

[0057] In some embodiments, the laser sources 48 may be responsive to a 

power switch or button 64, which in some examples may be located on the back 

door 30 of the camera housing 22. A rotation of horizon adjustment control system 

12 or the rotary controller 14 may provide the laser sources 48 with an ON 

condition responsive to a timer, which may be preset such as for five seconds or 

may be a user selectable time period. Alternatively, a single press of the button 64 

may provide the laser sources 48 with an ON condition with a second press 

providing an OFF condition. Alternatively, a single press of the button 64 may 

provide an ON condition responsive to a timer, which may be preset such as for five 

seconds or may be a user selectable time period. Alternatively, the button 64 may 

require continuous pressure to maintain the laser sources 48 in an ON condition. 

The button 64 may also control other functions such as standby mode. Skilled 
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persons will appreciate that many variations are possible and are well within the 

domain of skilled practitioners. 

[0058] Skilled persons wiil also appreciate that any type of video screen, such 

as those common to conventional camcorders, may be connected to or be a part of 

camera housing 22. Such video screen and any associated touch display may also 

be used as feedback for orientation in conjunction with or separately from the laser 

sources 48. Skilled persons will appreciate that the video screen may take the form 

of a micro-display mounted internally to the camera housing 22 with a viewing 

window to the screen through the camera housing 22 or may take the form of an 

external LCD screen. 

[0059] With reference to FIGS. 3A, 3b, 3C, 3F, 4A, 4B, 5, and 6, in preferred 

embodiments, the digital video camera 10 has a manually operable switch activator 

80 that controls the recording condition of the image sensor 18 and/or conveyance 

of the acquired image data to a data storage medium, such as on a two-gigabyte 

MicroSD card. In some embodiments, the digital video camera 10 is designed to 

use pulse power to conserve battery life while monitoring the switch activator 80. 

When the switch activator 80 is positioned to the ON position, the pulse power 

system is instructed to provide full power to the electronics and begin recording 

immediately; similarly, when the switch activator 80 is positioned to the OFF 

position, the pulse power system is instructed to cut power to the electronics and 

stop recording immediately. 

[0060] In some preferred embodiments, when the switch activator 80 is slid or 

toggled, it moves a magnetic reed that is recognized from an impulse power 

sensor. Once the sensor recognizes the magnetic reed has been toggled to the 

ON position, the pulse power system is then triggered to power up most or all of the 

electronics of the digital video camera 10, including all of the electronics required 

for recording as well as selected other electronics or simply all the electronics. 

Once full power is provided to the system electronics, a feed from the image sensor 

18 begins encoding and writing to the data storage medium. As soon as the first 

frames are written to the data storage medium, a signal is sent to an LED 82 to 

indicate via a light pipe 84 that the digital video camera 10 is recording. Thus, 

activation of the switch activator 80 initiates recording nearly instantaneously. 

[0061] in some embodiments, the switch activator 80 powers up the electronics 

and initiates recording from a standby mode such as after the button 64 has been 
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pushed to activate the pulse power mode. In other embodiments, the switch 

activator 80 powers up the electronics and initiates recording directly without any 

pre-activation. In some embodiments, a video encoder that cooperates with the 

image sensor and a microprocessor provides instructions to the video encoder, in 

some embodiments, the switch activator 80 is adapted to substantially 

simultaneously control supply of power to the microprocessor, the image sensor, 

and the video encoder, such that when the switch activator 80 is placed in the ON 

position the microprocessor, the image sensor, and the video encoder all receive 

power substantially concurrently and thereby substantially instantaneously initiate a 

video data capturing operation. 

[0062] in some embodiments, an audio encoder cooperates with the 

microphone 90, and the microprocessor provides instructions to the audio encoder, 

in some embodiments, the switch activator 80 is adapted to substantially 

simultaneously control the supply of power to the microphone 90 and the audio 

encoder such that when the switch activator 80 is placed in the ON position, the 

microprocessor, the microphone, and the audio encoder all receive power 

substantially concurrently and thereby substantially instantaneously initiate an 

audio data capturing operation. 

[0063] In some embodiments, when the switch activator 80 is placed in the OFF 

position, the microprocessor, the image sensor, and the video encoder all cease to 

receive power substantially concurrently and thereby substantially instantaneously 

cease the video data capturing operation. In some embodiments, when the switch 

activator 80 is placed in the OFF position, the microprocessor, the microphone 90, 

and the audio encoder all cease to receive power substantially concurrently and 

thereby substantially instantaneously cease the audio data capturing operation. 

[0064] In some embodiments, the microprocessor, the image sensor 18, the 

video encoder, the microphone 90, and the audio encoder all receive power 

substantially concurrently and thereby substantially instantaneously initiate the 

video data and audio data capturing operations. In some embodiments, the 

microprocessor, the image sensor 18, the video encoder, the microphone 90, and 

the audio encoder ail cease to receive power substantially concurrently and thereby 

substantially instantaneously cease the video data and audio data capturing 

operations. 
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[0065] in some embodiments, the switch activator 80 controls supply of power to 

additional electronics such that the additional electronics are deactivated when the 

switch activator 80 is in the OFF position and such that the additional electronics 

are activated when the switch activator 80 is in the ON position. 

[0066] Skilled persons will appreciate that the switch activator 80 may be 

designed to have more than two slide settings. For example, in addition to ON and 

OFF settings for recording, switch activator 80 may provide an intermediate setting 

to activate laser sources 48, to activate one or more status indicators, or initiate 

other functions in the digital video camera 10. 

[0067] The use of a magnetic reed switch as an embodiment for the switch 

activator 80 prevents water or other fluids from entering through the camera 

housing 22. Skilled persons will appreciate that other waterproof ON/OFF switch 

designs are possible. In preferred embodiments, digital video camera 10 also 

employs a waterproof microphone 90, such as an omni-directional microphone with 

a sensitivity (OdB = 1V/Pa, 1KHz) of -44 ± 2 dB and a frequency range of 

100-10,000 Hz, for capturing audio data and providing it to the data storage 

medium or to a second data storage medium. Alternatively, the camera housing 22 

may include breathable, watertight materials (such as GoreTex™) to prevent the 

egress of water without requiring a waterproof microphone 90. Skilled persons will 

appreciate that microphones 90 with a large variety of operational parameters are 

commercially available or can be manufactured to suit desired criteria. 

[0068] In some embodiments, the microphone 90 is positioned beneath the 

switch activator 80 such that the switch activator 80 covers the microphone 90 

whenever the switch activator 80 is in the OFF position and such that the switch 

activator 80 exposes the microphone 90 whenever the switch activator 80 is in the 

ON position. The audio data capturing operation is preferably deactivated when 

the switch activator 80 is in the OFF position and that the audio data capturing 

operation is preferably activated when the switch activator 80 is in the ON position. 

The ON and OFF conditions of the audio data capturing operation may be 

controlled by the switch activator 80 in conjunction with the ON and OFF conditions 

of the video capturing operation. 

[0069] With reference to FIGS. 5 and 6, in some embodiments, the camera 

housing 22 includes a main housing 100 that supports the switch activator 80, a 

front and bottom trim piece 106, and the back door 30 which is connected to the 
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main housing 100 through a hinge 102, In some embodiments, the back door 30 

may be removable through its hinge 102 to allow connection of accessories to the 

main housing 100 for extended functionality. The back door 30 may provide an 

area of thinner material to permit compression of the button 64. Gaskets 114 may 

be seated between the main housing 100 and the back door 30 to provide 

waterproofing. A housing cover 108 may be connected to the main housing 100 

through a rubber gasket 110 that also enhances the waterproof characteristics of 

the camera housing 22. 

[0070] Side caps 112 may be ultrasonically welded to the exterior surfaces of 

the housing cover 108 and the lower portion of the main housing 100, which form 

the lower portions of the sides 28 of the camera housing 22. In some embodiments 

the camera housing 22 is made from brushed aluminum, baked fiberglass, and 

rubber. In particular, the main housing 100, the housing cover 108, and the side 

caps 112 may be made from aluminum. The front and bottom trim piece 106 may 

also be ultrasonically welded to the main housing 100. 

[0071] With reference to FIGS. 3A, 3B, 4A, 4B, 6, and 9, in preferred 

embodiments, the digital video camera 10 includes part of a mounting system 120 

that has two or more housing rail cavities 122 and two or more interleaved housing 

rails 124 on each side 28 of camera housing 22 for engaging a versatile mount 126. 

An example of such a mounting system 100 is the TRail™ mounting system, 

marketed by Twenty20, Inc., of Seattle, Washington. 

[0072] The housing rail cavities 122 and housing rails 124 may be formed by cut 

outs in the side caps 112 that are mounted to the main housing 100. In some 

embodiments, digital video camera 10 is bilaterally symmetrical and has an equal 

number of housing rail cavities 122 on each of the side caps 112 and an equal 

number of housing rails 124 on each of the side caps 112. in some embodiments, 

digital video camera 10 may for example provide two housing rail cavities 122 (such 

as shown in FIGS. 3A and 3B) or three housing rail cavities 122 in each side cap 

112 (such as shown in FIGS. 4A and 4B). Skilled persons will appreciate, however, 

that in some embodiments, digital video camera 10 need not be symmetrical and 

may have an unequal number of rail cavities 122 on its side caps 112. 

[0073] In some embodiments, the rail cavities 122 have a 'T'-Hke, wedge-like, 

or trapezoid-like cross-sectional appearance. Skilled persons will appreciate that 

the dimensions of the stem or lateral branches of the "T" can be different. For 
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example, the stem can be thicker than the branches, or one or more of the 

branches may be thicker than the stem; similarly, the stem can be longer than the 

branches, and one or more of the branches may be longer than the stein. The 

cross-sectional shapes may have flat edges or corners, or the edges or corners 

may be rounded. Skilled persons will also appreciate that numerous other cross-

sectional shapes for the rail cavities are possible and that the cross-sectional 

shapes of different housing rail cavities 122 need not be the same whether in the 

same side cap 112 or in different side caps 112. Similarly, the housing rail cavities 

122 may have different lengths and the housing rails 124 may have different 

lengths. The bottom of trim piece 106 may be alternatively or additionally fitted with 

housing rails 124. 

[0074] In some embodiments, one or more of the housing rail cavities 122 may 

contain one or more bumps or detents 128. In some embodiments, each side 28 of 

camera housing 22 contains at least one bump or detent 128. In some 

embodiments, each housing rail cavity 122 contains at least one bump or detent 

128. In some examples, however, only a single housing rail cavity 122 on each 

side 28 contains a bump or detent 128. Skilled persons will appreciate that the 

different sides 28 need not contain the same number of nubs or detents 128. 

[0075] FIG. 9 shows a mount base 130 and a rail plug 132 that fit together to 

form a flat surface mount 134 shown in FIG. 10. FIGS. 11A-11D (FIG. 11) depict 

different views of the camera housing 22 mated with the flat surface mount 126. 

With reference to FIGS. 9-11, the rail plug 132 contains one or more mount rails 

136 that are adapted to mate with the housing rail cavities 122 on camera housing 

22. Similarly, the rail plug 132 contains one or more mount rail cavities 138 that are 

adapted to mate with the housing rails 124 on camera housing 22. The mount rails 

136 may have the same or different cross-sectional shapes as those of housing 

rails 124, and the mount rail cavities 138 may have the same or different cross-

sectional shapes as those of the housing rail cavities 122. In some preferred 

embodiments, the rails 124 and 136 and cavities 122 and 138 have the same 

cross-sectional profiles. 

[0076] In some embodiments, one or more of the mount rails 136 on the rail plug 

132 may contain one or more detents or bumps 140. In some embodiments, each 

mount rails 136 contains at least one detent or bump 140. in some examples, 

however, only a single mount rail 136 contains a detent or bump 140. The detents 
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or bumps 140 are adapted to mate with the bumps or detents 128 such that if the 
camera housing 22 has detents 128 then the rail plug 132 has bumps 140 or if the 
camera housing 22 has bumps 128 then the rail plug 132 has detents 140. Skilled 
persons will appreciate that in some alternative embodiments, the housing rails 124 
have the bumps or detents 128 and the mount rail cavities 138 have the detents or 
bumps 140. 
[0077] The versatile mounting system 120 provides for ease of mounting and 
orientation of the digital video camera 10 with ease of detachment of the digital 
video camera 10 with retention of the mounted orientation. In some embodiments, 
the base mount 130 may have a very small footprint and may be attached to a 
surface with an adhesive pad designed for outdoor use. After the base mount 130 
has been attached to a surface, the rail plug 132 can be detached from the base 
mount 130. 
[0078] in some embodiments, the rail plug 132 has a circumferential saw-
toothed edge 142 that is mated to a saw-tooth-receiving inside edge 144 of a base 
mount cavity 146 adapted to receive the rail plug 132. in some embodiments, the 
rail plug 132 has a compression fit within the base mount 130. In some 
embodiments, hook and loop double-toothed Velcro™ may be used instead of or in 
addition to a compression fit technique to further secure the rail plug 132 within the 
base mount 130. 
[0079] The mount rails 136 of the rail plug 132 can slide into the housing rail 
cavities 122 of the camera housing 22 as the mount rail cavities 138 of the rail plug 
132 slide onto the housing rails 124 of the camera housing 22 as indicated by 
arrow 148 to secure the rail plug 132 to the camera housing 22. The mated detents 
and bumps 128 and 140 can be engaged to prevent unintended lateral movement 
of the rail plug 132 with respect to the camera housing 22. The rail plug 132 with 
the attached digital video camera 10 can be rotated from zero to 360 degrees 
within a plane perpendicular to the base mount 130 to capture a desired viewing 
angle. Then, the rail plug 132 can be inserted or re-inserted into the base mount 
130 as indicated by arrow 150. FIG. 11 shows from several different views how the 
mated digital video camera 10, the rail plug 132, and the mount base 130 appear 
when they are mated together. 
[0080] In some embodiments, the rail plug 132 and base mount 130 may be 
made from a hard, but flexible material such as rubber or a polymer with similar 
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properties, but skilled persons will appreciate that the rail plug 132 and base mount 

130 may be made from a hard or soft plastic. As the base mount 130 can be 

flexible, It can be attached to a variety of surfaces such as the surfaces of helmets, 

snowboard decks, skis, fuel tanks, windows, doors, vehicle hoods, etc. The 

material and flexibility of the material of the flat mount 126 may provide a "rubber" 

dampening affect as well as enhance rail sliding, rail engagement, and plug 

engagement. The mounting system 120 may also include a runaway leash (not 

shown). 

[0081] When recording of an activity is completed, the rail plug 132 with the 

attached digital video camera 10 may be disengaged from the base mount 130 for 

safe storage or data uploading. The base mount 130 can be left attached to the 

surface and need not be re-attached and/or re-adjusted. Alternatively, the camera 

housing 22 may be disengaged from the rail plug 132, leaving the rail plug 132 

engaged with the base mount 130 so that the original orientation of the mount rails 

136 of the rail plug 132 is maintained to permit quick reattachment of the digital 

video camera 10 without requiring its orientation to be re-adjusted to the base 

mount 130 or the person, equipment, or vehicle to which the base mount 130 is 

mounted. 

[0082] FIG. 12 shows an alternative rail plug 132a; and FIGS. 13A, 13B, 13C, 

13D, and 13E (FIG. 13) show several views of the rail plug 132a with an alternative 

base mount 130a, including locked and unlocked configurations, to form a pole 

mount 126a for mounting on a pole 160 such as handle bars. With reference to 

FIGS. 12 and 13, the rail plug 132a may be used as a stand-alone mount with an 

adhesive backing or it may be used in conjunction with or integrated into one or 

more varieties of base mounts 130a. The rail plug 132a may be attached to the 

base mount 130a through the use of an adhesive mounting, through the use of 

Velcro™, through the use of a screw, through the use of other conventionally 

known means, or combinations thereof. The mount rails 136 may be formed to 

provide an aperture 162 to provide access for a screw and screwdriver to mount the 

rail plug 132a onto base mount 130a. 

[0083] The base mount 130a is configured to open and close around poles 160, 

particularly poles of standardized recreational equipment and especially such poles 

having small diameters such as 1-1.5 inches (2.5- 3.8 cm). In some embodiments, 

the base mount 130a has a locking pin 164 with a head 166 that can be secured 
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within a lock chamber 168. The locking pin 164 increases compression against the 

pole 160 to prevent the base mount 130a from rotating around the pole 160 after its 

desired positioned is established. The base mount 130a may also be provided with 

a pin door cover 170 to prevent debris from accessing the locking pin 164 or the 

lock chamber 168. 

[0084] FIGS. 14A, 14B, 14C, 14D, and 14E (FIG. 14) show several views of a 

rail plug 132b with an alternative base mount 130b, including a strap 172, to form a 

pole mount 126b for mounting on a pole 160b such as a roil cage, a windsurfing 

mast, or a hang glider support. With reference to FIG. 14, in some embodiments, 

the strap 172 is large enough to accommodate poles 160b having a diameter up to 

four inches (12 cm) or larger. In some embodiments, a dial 174 may be employed 

to tighten and loosen the strap 172. In other embodiments, the dial 174 controls 

the swivel of the rail plug 132 with respect to the base mount 130b so that the side-

to-side angle of the digital video camera 10 can be adjusted. As with the rail plug 

132a, the rail plug 132b may be attachable to the base mount 130b or may be 

integrated with it. 

[0085] FIGS. 15A, 15B, and 15C (FIG. 15) show one view of a rail plug 132e 

and show several views of a rail plug 132c with an alternative base mount 130c to a 

band or strap mount 126c for mounting on a belt strap, or band 180, such as the 

band 180 of a pair of goggles 182. As with previous embodiments, the rail plugs 

132e and 132c may be attachable to the base mount 130c or may be integrated 

with it With reference to FIG. 15A, the base mount 130c has a dampener 184a 

and a strap entrance 186a on an interior side of the base mount 130c, i.e., facing in 

the opposite direction of the mounting rails 136. The dampener 184a may be made 

from rubber or other suitable cushioning material to cushion a user's head away 

from the digital video camera. 

[0086] With reference to FIG. 15B, the base mount 130c has a dampener 184b 

on an interior side of the base mount 130c, i.e., facing in the opposite direction of 

the mounting rails 136. However, the base mount 130c has a strap entrance 186b 

on an exterior side of the base mount 130c, i.e., facing in the same direction of the 

mounting rails 136. FIG. 15C shows the base mount 130 of FIG. 15B mounted 

upon the strap 180 of the goggle 182. Skilled persons will appreciate that the rail 

plug 132a can be substituted for the rail plugs 132e or 132c. 
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[0087] FIG. 16 shows a rail plug 132d with an alternative base mount 130d to a 

helmet mount 126d for mounting on a vented helmet. The helmet mount 126 

includes one or more slots 190 through which a strap can be used to secure the 

base mount 130d to a helmet through vent slots in the helmet. Skilled persons will 

appreciate that the rail plug 132a can be substituted for the rail plug 132d. 

[0088] FIG. 17 is a front perspective view of another alternative goggle base 

mount 130f, adapted for employing a strap 192 for attachment to a goggle strap 

180. The strap 192 can be looped through buckles 194 and 196 to secure the base 

mount 130f to the goggle strap 180. The base mount 130f is adapted to receive the 

circular rail plug 132 (of FIG. 10) that permits 360-degree rotation of the mounting 

rails 136. Such embodiments permit a user adjust the angle of the digital video 

camera 10 to be different than the vertical viewing angle of the user. For example, 

the user can be viewing down at the ground while the digital video camera 10 (and 

its image sensor 18) captures images straight ahead. In some embodiments, the 

base mount 130f may include pads 198 and 202 to dampen against vibrations and 

may include retaining tabs 200 to prevent the rail plug 132 from being inadvertently 

jarred loose. The strap 192 may also or alternatively include pads 204 and 208. 

[0089] Skilled persons will appreciate that base mounts 130a through 130d can 

also alternatively be configured to receive a round rail plug 132 (of FIG. 10) that 

permits 360-degree rotation of the mounting rails 136. For example, FIG. 18 shows 

an alternative pole mount 126g having a base mount 130g adapted to receive the 

circular rail plug 132 that permits 360-degree rotation of the mounting rails 136. 

Such embodiments can facilitate compensation for handle bars or other poles 160 

or 160b that may be angled backward or forward. 

[0090] In some embodiments, the base mount 130g has a different locking 

mechanism than that of base mount 130a (FIG. 13). For example, in some 

embodiments, a locking pin 210 is attached by a hinge 212 to the base mount 

130g, and the locking pin 210 is also attached at its other end to a pin door cover 

214 through a hinge 216. The locking pin 210 cooperates with the hinge door 

cover 214 to increase compression against the pole 160 to prevent the base mount 

130g from rotating around the pole 160 after its desired position is established. 

Skilled persons will appreciate that the base mount 130a may alternatively employ 

this locking mechanism. In some embodiments, the base mounts 130a and 130g 

include a pole grip 218 to help maintain a preferred orientation of the base mounts 
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130a and 130g with respect to the pole 160. In some embodiments, base mounts 

130 and 130a-130g may include a ieash ring 220 adapted to receive a lease line 

that may be attached to an associated rail plug 132 (132a-132d), the digital video 

camera 10, or the operator. 

[0091] With reference again to FIGS. 3B, 3E, and 5, the button 64 (or an 

additional button 200) may control one or more status indicators such as the LED 

82 that indicates via the light pipe 84 that the digital video camera 10 is recording. 

The button 64 (or an additional button 220) may, for example, also control 

operation of an LED 222 that indicates through a light pipe 224 the power status of 

a battery (not shown). In some embodiments, a single push controls two or more 

status indicators (or all of the status indicators, and may control the laser sources 

48 and a recording standby mode as well). 

[0092] In some embodiments, the status indicators may provide a different color 

depending on the status of the item in question. In some embodiments, green, 

yellow, and red LEDs are used to indicate whether the battery is completely 

charged, half-charged, or nearly depleted. Similarly, in some embodiments, green, 

yellow, and red LEDs are used to indicate whether the SD memory card is nearly 

empty, half-empty, or nearly full. In other embodiments, green light indicates 

greater than or equai to 80% space or charge, yellow Sight indicates greater than or 

equal to 30% space or charge, and red light indicates less than 30% space or 

charge. Skilled persons will appreciate that the number and meaning of colors can 

be varied. The camera housing 22 may provide symbols indicating what items the 

light pipes 84 and 224 designate, such as battery symbol 226 and memory card 

symbol 228 on the door 30. 

[0093] To facilitate an easier and more manageable process for the video once 

it has been recorded, the digital video camera 10 may be designed to automatically 

segment the video into computer and web-ready file sizes. The segment can be 

automatically determined by the hardware during the recording process without 

intervention by the user. In some embodiments, software will automatically close a 

video file and open a new file at predefined boundaries. In some embodiments, the 

boundaries will be time-based, for example, ten minutes for each segment, or size-

based, for example 10MB for each segment. Additionally, the segmentation 

process may be designed so that file boundaries are based on preset limits or so 

that the user can adjust the segment length to the user's own preferred time. In 



some embodiments, the video encoder (hardware or software based) will optimize 

the file boundary by delaying the boundary from the nominal boundary position until 

a period of time with relatively static video and audio, i.e., when there are minimal 

changes in motion. Skilled persons will appreciate, however, that in some 

embodiments, such segmentation may be implemented via software or hardware. 

[0094] The digital video camera 10 is an all-in-one, shoot and store digital video 

camcorder and is designed to operate in extreme weather conditions and in a 

hands-free manner. The digital video camera 10 is wearable and designed for 

rugged environments (water, heat, cold, extreme vibrations), and the VhoidR™ 

system includes application mounts 126 to attach to any person, equipment, or 

vehicle. The internal components of the digital video camera 10 may be silicon 

treated, coated, or otherwise insulated from the elements, keeping the digital video 

camera 10 operational, no matter the mud, the dirt, the snow, and the rain. 

It will be obvious to those having skill in the art that many changes may be 

made to the details of the above-described embodiments without departing from 

the underlying principles of the invention. For example, skilled persons will 

appreciate that subject matter revealed in any sentence or paragraph can be 

combined with subject matter from some or all of the other sentences or 

paragraphs, except where such combinations are mutually exclusive. The scope of 

the present invention should, therefore, be determined by the following claims. 
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1. An integrated point of view digital video camera operable for mounting to a person, a 
vehicle, or equipment and operable for capturing video during motion of the person, the 

5 vehicle, or the equipment, comprising: 
a camera housing containing a lens and an image sensor, the camera housing defining 

a housing plane and the image sensor operable for capturing light propagating through the 
lens and representing a scene during motion of the person, the vehicle, or the equipment, the 
image sensor producing image data representing an image of the scene that is oriented with 

10 respect to a horizontal image plane, and the lens and the image sensor having an orientation 
that is adjustable with respect to the housing plane; 

a mounting mechanism adaptable for secure mounting of the camera housing to the 
person, the vehicle, or the equipment; 

a horizon adjustment control for adjusting with respect to the housing plane an 
15 orientation of the horizontal image plane of the image of the scene, the horizon adjustment 

control forming part of the housing but operationally independent of the mounting mechanism 
to enable adjustment of the orientation of the horizontal image plane when the camera 
housing is securely mounted to the person, the vehicle, or the equipment; and 

a control axis that extends through the camera housing, and the horizon adjustment 
20 control including a rotary controller that is operable for rotation about the control axis to rotate 

the lens and the image sensor which are supported in rotational congruence with the rotary 
controller and thereby change the orientation of the horizontal image plane with respect to the 
housing plane such that the image sensor is operable to produce image data with respect to 
the orientation of the horizontal image plane, in which 

25 the lens and the image sensor are operable for rotation about the control axis. 

2. The digital video camera of claim 1, in which: 
the scene has a level orientation; 

30 the housing plane includes the control axis; 
the image sensor and the lens are mounted along an optical axis that is collinear with 

the control axis; and 
the rotary controller adjusts the horizontal image plane with respect to the level 

orientation of the scene. 
35 

3. The digital video camera of any preceding claim, in which the mounting mechanism 
includes a slidably engageable mounting feature on the camera housing. 

4. The digital video camera of any preceding claim, wherein: 
40 the scene has a level orientation; 

the person, the vehicle, or the equipment has a mounting surface with an off-axis 
orientation with respect to the level orientation of the scene; 

the mounting mechanism provides positioning adjustment of the camera housing with 
respect to the level orientation of the scene; 

45 and cooperative adjustment of the mounting mechanism and the rotary controller 
facilitate adjustments of the horizontal image plane for pitch, yaw, and roll with respect to the 
level orientation of the scene and permit orientation of the horizontal image plane to be 
parallel to the level orientation of the scene despite the off-axis orientation of the mounting 

50 
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surface. 

5. The digital video camera of any preceding claim, in which the mounting mechanism 
includes first and second mounting pieces configured for coupling to, respectively, the camera 

5 housing and the person, the vehicle, or the equipment, and in which the first and second 
mounting pieces are rotationally coupled to assume an adjustable orientation relative to each 
other and thereby provide rotational positioning adjustment of the camera housing. 

6. The digital video camera of claim 5, in which: 
10 the camera housing has a length; 

the first mounting piece comprises a plug mount that has a circumferential edge and is 
matable to the camera housing to provide for linear positioning adjustment of the first 
mounting piece along the length of the camera housing; and 

the second mounting piece comprises a base mount that has a base mount cavity into 
15 which the plug mount fits, the base mount cavity having an inside edge to which the 

circumferential edge of the plug mount is matable, the matable fit of the base mount and the 
plug mount providing the rotational positioning adjustment of the camera housing about a 
mount rotation axis that is transverse to the length of the camera housing to enable setting of 
the digital video camera to a desired viewing angle. 

20 
7. An integrated point of view digital video camera operable for mounting to a person, a 

vehicle, or equipment and operable for capturing video during motion of the person, the 
vehicle, or the equipment, comprising: 

a camera housing containing a lens and an image sensor, the camera housing defining 
25 a housing plane and the image sensor operable for capturing light propagating through the 

lens and representing a scene during motion of the person, the vehicle, or the equipment, the 
image sensor producing image data representing an image of the scene that is oriented with 
respect to a horizontal image plane, and the lens and the image sensor having an orientation 
that is adjustable with respect to the housing plane; 

30 a mounting mechanism adaptable for secure mounting of the camera housing to the 
person, the vehicle, or the equipment; 

a horizon adjustment control for adjusting with respect to the housing plane an 
orientation of the horizontal image plane of the image of the scene, the horizon adjustment 
control forming part of the housing but operationally independent of the mounting mechanism 

35 to enable adjustment of the orientation of the horizontal image plane when the camera 
housing is securely mounted to the person, the vehicle, or the equipment; and 

a control axis that extends through the camera housing, and the horizon adjustment 
control including a rotary controller that is operable for rotation about the control axis to rotate 
the lens and the image sensor which are supported in rotational congruence with the rotary 

40 controller and thereby change the orientation of the horizontal image plane with respect to the 
housing plane such that the image sensor is operable to produce image data with respect to 
the orientation of the horizontal image plane, in which: 

the scene has a level orientation; 
the housing plane includes the control axis; 

45 the image sensor and the lens are mounted along an optical axis that is collinear with 
the control axis; and 

the rotary controller adjusts the horizontal image plane with respect to the level 
orientation of the scene. 
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8. The digital video camera of claim 7, in -which the mounting mechanism includes a 
siidably engageable mounting feature on the camera housing. 

9. The digital video camera of claim 7 or 8, wherein: 
5 the scene has a level orientation; 

the person, the vehicle, or the equipment has a mounting surface with an off-axis 
orientation with respect to the level orientation of the scene; 

the mounting mechanism provides positioning adjustment of the camera housing with 
respect to the level orientation of the scene; 

10 and cooperative adjustment of the mounting mechanism and the rotary controller 
facilitate adjustments of the horizontal image plane for pitch, yaw, and roll with respect to the 
level orientation of the scene and permit orientation of the horizontal image plane to be 
parallel to the level orientation of the scene despite the off-axis orientation of the mounting 
surface, 

15 
10. The digital video camera of any one of the preceding claims 7 to 9, in which the 

mounting mechanism includes first and second mounting pieces configured for coupling to, 
respectlve/y, the camera housing and the person, the vehicle, or the equipment, and in which 
the first and second mounting pieces are rotationally coupled to assume an adjustable 

20 orientation relative to each other and thereby provide rotational positioning adjustment of the 
camera housing. 

11. The digital video camera of claim 10, in which: 
the camera housing has a length; 

25 the first mounting piece comprises a plug mount that has a circumferential edge and is 
matable to the camera housing to provide for linear positioning adjustment of the first 
mounting piece along the length of the camera housing; and 

the second mounting piece comprises a base mount that has a base mount cavity into 
which the plug mount fits, the base mount cavity having an inside edge to which the 

30 circumferential edge of the plug mount is matable, the matable fit of the base mount and the 
plug mount providing the rotational positioning adjustment of the camera housing about a 
mount rotation axis that is transverse to the length of the camera housing to enable setting of 
the digital video camera to a desired viewing angle. 

35 12. An integrated point of view digital video camera operable for mounting to a person, 
a vehicle, or equipment and operable for capturing video during motion of the person, the 
vehicle, or the equipment, comprising: 

a camera housing containing a lens and an image sensor, the camera housing defining 
a housing plane and the image sensor operable for capturing Sight propagating through the 

40 lens and representing a scene during motion of the person, the vehicle, or the equipment, the 
image sensor producing image data representing an image of the scene that is oriented with 
respect to a horizontal image plane, and the lens and the image sensor having an orientation 
that is adjustable with respect to the housing plane; 

a mounting mechanism adaptable for secure mounting of the camera housing to the 
45 person, the vehicle, or the equipment; 

a horizon adjustment control for adjusting with respect to the housing plane an 
orientation of the horizontal image plane of the image of the scene, the horizon adjustment 
control forming part of the housing but operationally independent of the mounting mechanism 
to enable adjustment of the orientation of the horizontal image plane when the camera 

50 housing is securely mounted to the person, the vehicle, or the equipment; and 
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a control axis that extends through the camera housing, and the horizon adjustment 
control including a rotary controller that is operable for rotation about the control axis to rotate 
the lens and the image sensor which are supported in rotational congruence with the rotary 
controller and thereby change the orientation of the horizontal image plane with respect to the 

5 housing plane such that the image sensor is operable to produce image data with respect to 
the orientation of the horizontal image plane, in which 

the mounting mechanism includes a siidably engageable mounting feature on the 
camera housing. 

JO 13. The digital video camera of claim 12, wherein: 
the scene has a level orientation; 
the person, the vehicle, or the equipment has a mounting surface with an off-axis 

orientation with respect to the level orientation of the scene; 
the mounting mechanism provides positioning adjustment of the camera housing with 

15 respect to the level orientation of the scene; 
and cooperative adjustment of the mounting mechanism and the rotary controller 

facilitate adjustments of the horizontal image plane for pitch, yaw, and roll with respect to the 
level orientation of the scene and permit orientation of the horizontal image plane to be 
parallel to the level orientation of the scene despite the off-axis orientation of the mounting 

20 surface. 

14. The digital video camera of claim 12 or 13, in which the mounting mechanism 
includes first and second mounting pieces configured for coupling to, respectively, the camera 
housing and the person, the vehicle, or the equipment, and in which the first and second 

25 mounting pieces are rotationally coupled to assume an adjustable orientation relative to each 
other and thereby provide rotational positioning adjustment of the camera housing. 

15. The digital video camera of claim 14, in which: 
the camera housing has a length; 

30 the first mounting piece comprises a plug mount that has a circumferential edge and is 
matable to the camera housing to provide for linear positioning adjustment of the first 
mounting piece along the length of the camera housing; and 

the second mounting piece comprises a base mount that has a base mount cavity into 
which the plug mount fits, the base mount cavity having an inside edge to which the 

35 circumferential edge of the plug mount is matable, the matable fit of the base mount and the 
plug mount providing the rotational positioning adjustment of the camera housing about a 
mount rotation axis that is transverse to the length of the camera housing to enable setting of 
the digital video camera to a desired viewing angle. 

40 16. An integrated point of view digital video camera operable for mounting to a person, 
a vehicle, or equipment and operable for capturing video during motion of the person, the 
vehicle, or the equipment, comprising: 

a camera housing containing a lens and an image sensor, the camera housing defining 
a housing plane and the image sensor operable for capturing light propagating through the 

45 lens and representing a scene during motion of the person, the vehicle, or the equipment, the 
image sensor producing image data representing an image of the scene that is oriented with 
respect to a horizontal image plane, and the lens and the image sensor having an orientation 
that is adjustable with respect to the housing plane; 

a mounting mechanism adaptable for secure mounting of the camera housing to the 
50 person, the vehicle, or the equipment; 
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a horizon adjustment control for adjusting with respect to the housing piane an 
orientation of the horizontal image plane of the image of the scene, the horizon adjustment 
control forming part of the housing but operationally independent of the mounting mechanism 
to enable adjustment of the orientation of the horizontal image piane when the camera 

5 housing is securely mounted to the person, the vehicle, or the equipment; and 
a control axis that extends through the camera housing, and the horizon adjustment 

control including a rotary controller that is operable for rotation about the control axis to rotate 
the lens and the image sensor which are supported in rotational congruence with the rotary 
controller and thereby change the orientation of the horizontal image plane with respect to the 

10 housing piane such that the image sensor is operable to produce image data with respect to 
the orientation of the horizontal image piane, wherein: 

the scene has a level orientation; 
the person, the vehicle, or the equipment has a mounting surface with an off-axis 

orientation with respect to the level orientation of the scene; 
15 the mounting mechanism provides positioning adjustment of the camera housing with 

respect to the level orientation of the scene; 
and cooperative adjustment of the mounting mechanism and the rotary controller 

facilitate adjustments of the horizontal image plane for pitch, yaw, and roll with respect to the 
level orientation of the scene and permit orientation of the horizontal image plane to be 

20 parallel to the ievei orientation of the scene despite the off-axis orientation of the mounting 
surface. 

17. The digital video camera of claim 16, in which the mounting mechanism includes 
first and second mounting pieces configured for coupling to, respectively, the camera housing 

25 and the person, the vehicle, or the equipment, and in which the first and second mounting 
pieces are rotationally coupled to assume an adjustable orientation relative to each other and 
thereby provide rotational positioning adjustment of the camera housing. 

18. The digital video camera of claim 17, in which: 
30 the camera housing has a length; 

the first mounting piece comprises a plug mount that has a circumferential edge and is 
matable to the camera housing to provide for linear positioning adjustment of the first 
mounting piece along the length of the camera housing; and 

the second mounting piece comprises a base mount that has a base mount cavity into 
35 which the plug mount fits, the base mount cavity having an inside edge to which the 

circumferential edge of the plug mount is matable, the matable fit of the base mount and the 
plug mount providing the rotational positioning adjustment of the camera housing about a 
mount rotation axis that is transverse to the length of the camera housing to enable setting of 
the digital video camera to a desired viewing angle. 

40 
19. An integrated point of view digital video camera operable for mounting to a person, 

a vehicle, or equipment and operable for capturing video during motion of the person, the 
vehicle, or the equipment, comprising: 

a camera housing containing a lens and an image sensor, the camera housing defining 
45 a housing plane and the image sensor operable for capturing light propagating through the 

lens and representing a scene during motion of the person, the vehicle, or the equipment, the 
image sensor producing image data representing an image of the scene that is oriented with 
respect to a horizontal image plane, and the lens and the image sensor having an orientation 
that is adjustable with respect to the housing plane; 

50 a mounting mechanism adaptable for secure mounting of the camera housing to the 
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person, the vehicle, or the equipment; 
a horizon adjustment control for adjusting with respect to the housing plane an 

orientation of the horizontal image plane of the image of the scene, the horizon adjustment 
control forming part of the housing but operationally independent of the mounting mechanism 

5 to enable adjustment of the orientation of the horizontal image plane when the camera 
housing is securely mounted to the person, the vehicle, or the equipment; and 

a control axis that extends through the camera housing, and the horizon adjustment 
control including a rotary controller that is operable for rotation about the control axis to rotate 
the lens and the image sensor which are supported in rotational congruence with the rotary 

10 controller and thereby change the orientation of the horizontal image plane with respect to the 
housing plane such that the image sensor is operable to produce image data with respect to 
the orientation of the horizontal image plane, in which 

the mounting mechanism includes first and second mounting pieces configured for 
coupling to, respectively, the camera housing and the person, the vehicle, or the equipment, 

15 and in which the first and second mounting pieces are rotationally coupled to assume an 
adjustable orientation relative to each other and thereby provide rotational positioning 
adjustment of the camera housing. 

20. The digital video camera of claim 19, in which: 
20 the camera housing has a length; 

the first mounting piece comprises a plug mount that has a circumferential edge and is 
matable to the camera housing to provide for linear positioning adjustment of the first 
mounting piece along the length of the camera housing; and 

the second mounting piece comprises a base mount that has a base mount cavity into 
25 which the plug mount fits, the base mount cavity having an inside edge to which the 

circumferential edge of the plug mount is matable, the matable fit of the base mount and the 
plug mount providing the rotational positioning adjustment of the camera housing about a 
mount rotation axis that is transverse to the length of the camera housing to enable setting of 
the digital video camera to a desired viewing angle. 

30 
21. An integrated point of view digital video camera operable for mounting to a person, 

a vehicle, or equipment and operable for capturing video during motion of the person, the 
vehicle, or the equipment, comprising: 

a camera housing containing a lens and an image sensor, the camera housing defining 
35 a housing plane and the image sensor operable for capturing light propagating through the 

lens and representing a scene during motion of the person, the vehicle, or the equipment, the 
image sensor producing image data representing an image of the scene that is oriented with 
respect to a horizontal image plane, and the lens and the image sensor having an orientation 
that is adjustable with respect to the housing plane; 

40 a mounting mechanism adaptable for secure mounting of the camera housing to the 
person, the vehicle, or the equipment; 

a horizon adjustment control for adjusting with respect to the housing plane an 
orientation of the horizontal image plane of the image of the scene, the horizon adjustment 
control forming part of the housing but operationally independent of the mounting mechanism 

45 to enable adjustment of the orientation of the horizontal image plane when the camera 
housing is securely mounted to the person, the vehicle, or the equipment; and 

a control axis that extends through the camera housing, and the horizon adjustment 
control including a rotary controller that is operable for rotation about the control axis to rotate 
the lens and the image sensor which are supported in rotational congruence with the rotary 

50 controller and thereby change the orientation of the horizontal image plane with respect to the 
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housing plane such that the image sensor is operable to produce image data with respect to 
the orientation of the horizontal image plane, in which: 

the camera housing has a length; 
the first mounting piece comprises a plug mount that has a circumferential edge and is 

5 matable to the camera housing to provide for linear positioning adjustment of the first 
mounting piece along the length of the camera housing; and 

the second mounting piece comprises a base mount that has a base mount cavity into 
which the plug mount fits, the base mount cavity having an inside edge to which the 
circumferential edge of the plug mount is matable, the matable fit of the base mount and the 

10 plug mount providing the rotational positioning adjustment of the camera housing about a 
mount rotation axis that is transverse to the length of the camera housing to enable setting of 
the digital video camera to a desired viewing angle. 

15 



28 

COMPONENTS OF A PORTABLE DIGITAL VIDEO CAMERA 

Abstract of the Disclosure 

An integrated hands-free, point of view, action-sports, digital video camera 

(or camcorder) (10) includes; a rotary horizon adjustment controller (14) for 

adjusting the orientation of a horizontal image plane (16) recorded by an image 

sensor with respect to the orientation of a camera housing (22); a laser alignment 

system with laser sources (48) capable of projecting light to define a horizontal 

projection axis (52) that is coordinated with orientation of the horizontal image 

plane (16); a manually operable switch (80), which covers a microphone (90) 

whenever the switch (80) is in the OFF position, for controlling video data capture; 

and a "quick-release" mounting system (120) that retains a desired orientation of 

the camera (10). 

Figure 3A 


