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(57) ABSTRACT 

A digital video camera may include a digital video image 
sensor for capturing digital video footage to be stored on an 
internal memory. The digital video image sensor and internal 
memory may be housed in a camera body. A retractable arm 
having a data connector may be attached to the camera body. 
The arm can be extended from and retracted into the camera 
body, while the data connector can be used to transfer digital 
Video footage to an external device. Such as a computer. The 
data connector may conform to a standard for connecting 
peripheral devices, such as the Universal Serial Bus (USB) 
standard or the Institute of Electrical and Electronics Engi 
neers 1394 (IEEE 1394) standard. 
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DIGITAL VIDEO CAMERAWITH 
RETRACTABLE DATA CONNECTOR AND 
RESIDENT SOFTWARE APPLICATION 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 1 1/497,039, filed on Jul. 31, 2006, the 
entire disclosure of which is hereby incorporated by reference 
in its entirety for all purposes. 

BACKGROUND OF THE INVENTION 

0002 Embodiments of the invention generally relate to the 
field of digital imaging. More particularly, an aspect of an 
embodiment of the present invention relates to the field of 
digital video cameras. 
0003 Digital video cameras can offer many conveniences 
over conventional analog video cameras. However, Some of 
the benefits they confer, such as the ability to view, store, and 
share videos, are often limited to those having a minimum 
level of expertise in using digital video cameras and personal 
computer systems. Realizing Such benefits may also require 
complex procedures that not all users may be willing or able 
to perform. 
0004. In addition to the digital video camera itself, the use 
of a digital video camera often requires tapes, data connector 
cables, and additional software. Each of these additional 
items adds complexity to the process for capturing digital 
Video, downloading digital video to a computer, and sharing 
digital videos with others. In some cases, a data cable must be 
available before digital video can be downloaded from the 
digital video camera. In other instances, special Software 
must be installed in a personal computer from a compact disc 
(CD) or digital video disc (DVD) before digital video can be 
downloaded from the digital video camera. 
0005 Thus, users who wish to capture, store, and share 
digital videos can benefit from a digital video camera that 
incorporates components required to accomplish these tasks 
into a single portable unit. Such a simplification can lead to 
both ease of use for the end-user and a reduction of manufac 
turing costs for the manufacturer. 

SUMMARY OF THE INVENTION 

0006. A digital video camera may include a digital video 
image sensor for capturing digital video footage to be stored 
on an internal memory. The digital video image sensor and 
internal memory may be housed in a camera body. A retract 
able arm having a data connector may be attached to the 
camera body. The arm can be extended from and retracted 
into the camera body, while the data connector can be used to 
transfer digital video footage to an external device. Such as a 
computer. The data connector may conform to a standard for 
connecting peripheral devices, such as the Universal Serial 
Bus (USB) standard or the Institute of Electrical and Elec 
tronics Engineers 1394 (IEEE 1394) standard. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0007. The drawings refer to the invention in which: 
0008 FIG. 1 illustrates a block diagram according to one 
embodiment of a digital video camera. 
0009 FIG. 2 illustrates user-manipulatable controls and 
interfaces in one embodiment of a digital video camera. 
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0010 FIG. 3 illustrates a digital video camera connected 
to a computer system according to one embodiment. 
0011 FIG. 4 illustrates a retractable data connector arm 
according to one embodiment of a digital video camera hav 
ing a retractable data connector arm. 
0012 FIG. 5 illustrates a retractable data connector arm 
according to one embodiment of a digital video camera hav 
ing a retractable data connector arm. 
0013 FIG. 6 illustrates a process for composing a digital 
Video disc (DVD) containing digital video footage. 
0014 While the invention is subject to various modifica 
tions and alternative forms, specific embodiments thereof 
have been shown by way of example in the drawings and will 
herein be described in detail. The invention should be under 
stood to not be limited to the particular forms disclosed, but 
on the contrary, the intention is to cover all modifications, 
equivalents, and alternatives falling within the spirit and 
Scope of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

0015. In the following description, numerous specific 
details are set forth, Such as examples of specific functions, 
named components, connections, protocols, compression 
standards, etc., in order to provide a thorough understanding 
of the present invention. It will be apparent, however, to one 
skilled in the art that the present invention may be practiced 
without these specific details. In other instances, well known 
components or methods have not been described in detail but 
rather in a block diagram in order to avoid unnecessarily 
obscuring the present invention. Thus, the specific details set 
forth are merely exemplary. The specific details may be var 
ied from and still be contemplated to be within the spirit and 
Scope of the present invention. 
0016. In general, a digital video camera may include a 
digital video image sensor for capturing digital video footage 
to be stored on an internal memory. The digital video image 
sensor and internal memory may be housed in a camera body. 
A retractable arm having a data connector may be attached to 
the camera body. The arm can be extended from and retracted 
into the camera body, while the data connector can be used to 
transfer digital video footage to an external device. Such as a 
computer. The retractable arm is an external plug that may be 
rigid or semi-flexible that easily plugs into an external device 
and easily retracts into the camera body. The data connector 
may conform to a standard for connecting peripheral devices, 
such as the Universal Serial Bus (USB) standard, the Institute 
of Electrical and Electronics Engineers (IEEE) 1394 stan 
dard, or a similar standard. 
0017 FIG. 1 illustrates one embodiment of a block dia 
gram of a digital video camera 100. The digital video camera 
100 may have a digital video image sensor 103, such as 
1280x1024 Pixel Complementary Metal Oxide Semiconduc 
tor (CMOS) sensor or a Charge Coupled Device (CCD); an 
internal volatile memory 133 for code execution and tempo 
rary video content capture, Such as 32 megabytes of Synchro 
nous Dynamic Random Access Memory (SDRAM); an inter 
nal volatile memory 132 for data processing, and an internal 
non-volatile memory for data storage 131 to store the cap 
tured digital video data. Digital video camera 100 may also 
have an internal non-volatile memory 134 for storage offirm 
ware and settings; a central processor 101. Such as a micro 
controller, an ASIC, or other processor; a data connector 110. 
such as a Universal Serial Bus (USB) or Institute of Electrical 
and Electronics Engineers (IEEE) 1394 interface; a digital 
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view finder 106; a status display 105, such as a liquid crystal 
display (LCD); a power Supply 114. Such as batteries; an 
audio indicator 116. Such as a speaker, optical components 
104; a microphone and audio sensor 128; a ready/recording 
indicator 107; and interface buttons 120. 
0018. The digital video image sensor 103 may convert an 
optical image filmed by the camera into a data array. The 
optical components 104, which may include a lens, project 
the actual images onto the digital video image sensor 103 to 
convert the analog images into an array of digital information. 
The digital video image sensor 103 quantifies the variable 
shades of light focused on the digital video image sensor 103 
by the optical components 104 into data arrays representing a 
discrete number of colors. In one embodiment, the digital 
Video image sensor is at least capable of operation between 
night-time or dusk conditions and brighter light conditions 
such as 10 lux to 10,000 lux, where 1 lux is a measure of 
illumination equivalent to 1 lumen per square meter. The 
digital video image sensor may be capable of operating in 
lighting conditions dimmer than 10 lux and brighter than 
10,000 lux. The digital video image sensor 103 may also 
contain an ASIC to provide several optional features Such as 
automatic exposure adjustment, automatic white balance, and 
automatic gamma compensation. The automatic exposure 
adjustment changes the light sensitivity of digital video 
image sensor 103 depending upon the lighting conditions. 
The automatic white balance balances the hue of the color 
spectrum represented in the data array. 
0019. The image capturing components, including the 
digital video image sensor 103 and the optical components 
104, may be capable of capturing large and rapid sequences of 
photos Such as 30 frames per second or more over any period 
of time. The digital video image sensor 103 may either be a 
CMOS sensor, CCD sensor, or other similar sensor to support 
this frame rate. The microphone and audio sensor 108 cap 
tures the Sound corresponding to the captured images. The 
microphone and audio sensor 108 and the digital video image 
sensor 103 combine to supply the captured video content to 
the central processor 101. The digital video camera 100 may 
capture a very rapid succession of still images and store a 
Soundtrack synchronized with the images. 
0020. When the video content is captured in a digital form, 
the video content is easily compressible to store or transfer the 
video content, modifiable to enhance the quality of the final 
video product, and transferable within the digital video cam 
era 100 and to components external to the digital video cam 
era 100. 

0021. The internal memory components are used to both 
store the video stream of data as well as to develop the video 
stream of data. The internal memory components are also 
used during execution of code necessary to operate the digital 
video camera 100. Digital video camera 100 may contain 
multiple types of internal memory components, each type 
customized for a different purpose and cost. The two main 
types of internal memory may include Volatile memory. Such 
as synchronous dynamic random access memory (SDRAM), 
dynamic random access memory (DRAM), and non-volatile 
memory, such as flash memory and write-once memory. The 
non-volatile memory for data storage 131. Such as a portion of 
a hard disk or a flash memory module, and the non-volatile 
memory for firmware and settings 134 are examples of non 
volatile memories. Volatile memory for data processing 132 
and volatile memory for code execution 133 are examples of 
Volatile memories. 
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0022. The non-volatile memory for data storage 131 may 
be used in the digital video camera 100 to store any type of 
data. For example, the non-volatile memory 131 may be used 
to store digital video footage captured using the digital video 
image sensor 103, thumbnail files associated with digital 
Video files, or a resident software application. The non-vola 
tile memory 131 can also store still photo files, audio files, or 
any other type of data. In one embodiment, the non-volatile 
memory 131 may include non-volatile memory such as a 512 
megabyte NAND flash memory module or another type of 
flash memory module, so that the contents of the non-volatile 
memory 131 are preserved even when no power is being 
supplied to the non-volatile memory 131. The non-volatile 
memory 131 may also utilize storage technologies besides 
flash memory technology. For instance, the non-volatile 
memory 131 could also be implemented by a hard disk drive 
or optical media such as a writable CD or DVD. In one 
embodiment, the non-volatile memory 131 may be remov 
able from the digital video camera 100. A user can then 
change the capacity or the content of memory available to the 
digital video camera 100. In other embodiments, the non 
volatile memory 131 may not be removable from the digital 
camera 100. In a digital video camera 100 having a non 
removable non-volatile memory 131, the use of the digital 
video camera 100 is simplified because non-volatile memory 
131 will always be available for storage of digital video 
footage or other data. 
0023 The central processor 101 may execute the firmware 
instructions stored in the non-volatile memory 134 and copy 
the instructions to the volatile memory 133 for execution. The 
central processor 101 controls the operation of the digital 
video camera 100. The central processor 101 also has logic to 
process the stream of data that is generated by the image and 
audio capturing components and transform the captured 
video content into a pre-defined file structure. The central 
processor 101 may also use portions of the volatile memory 
132 to convert the raw data into captured video content in a 
proprietary or a standard video file format, such as Moving 
Picture Experts Group (MPEG) MPEG-1, MPEG-2, MPEG 
4, or Motion Joint Photographic Experts Group (M-JPEG). 
The compression logic 102 may compress the video data 
prior to the storing of the captured video data in the non 
volatile memory 131. 
0024. The compression logic 102 may use video and audio 
compression techniques such as variants of Moving Pictures 
Experts Group (MPEG), Motion Joint Photographic Experts 
Group (M-JPEG), Pulse Code Modulation (PCM) or similar 
compression standards. The compression logic 102 may com 
press video and audio data by compression of composed 
Video images, compression of three video channels (R,G,B), 
compression of raw sensor data in separate video channels (R, 
G1, B. G2), down sampling the frame-rate of a video stream, 
or by conducting other similar compression techniques. 
0025. The data connector 110 may facilitate communica 
tions between the components internal to the digital video 
camera 100 and devices external to the digital video camera 
100. Communication components at the data connector 110 
may include controllers and a circuit to allow data from the 
non-volatile memory for data storage 131 to be transferred to 
one or more external devices. The data may be transferred 
according to a communication protocol such as IEEE 1394. 
USB 1 or 2, MicroWire, or other communication protocol. 
The data transfer process may also include data compression, 
encryption, and decryption processes. 
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0026. The digital viewfinder 106 allows a user to frame a 
scene to be captured as digital video footage. A user can also 
use the digital viewfinder 106 to view the scene while the 
capture is taking place. The display of the digital viewfinder 
106 also allows the user to review video data that has been 
recorded in the non-volatile memory for data storage 131. 
Thus, the digital viewfinder 106 may be used for both target 
ing the Subject of the video capture as well as reviewing the 
captured data. The digital viewfinder 106 may be an active 
electronic component Such as an active matrix or reflective 
liquid crystal display (LCD). The playback display portion of 
the digital viewfinder 106 may be a higher quality multi 
shade display capable of showing dual-tone or full color 
pictures and/or video segments. The digital video camera 100 
may also have an optical viewfinder (not shown) imple 
mented using a set of lenses and optical elements. 
0027. The status display 105 visually communicates infor 
mation, such as displaying current camera status, remaining 
recording time, battery level, low lighting conditions, and 
other similar information. The status display 105 may include 
an LCD, which may be an ultra low-energy consumption 
black and white segment-based display that shows pre-de 
fined symbols and patterns. 
0028 Ready/recording indicator 107 may also visually 
communicate information, such as ready state and recording 
mode information to a user. The ready/recording indicator 
107, for instance, may include a light emitting diode (LED) 
which can be lit, blinking, or off, depending on whether the 
camera is either ready to begin recording or currently record 
1ng. 
0029. The digital video camera 100 may have a camera 
body made from an internal casing 141 and an external casing 
140. The casings 141 and 140 protect the digital video camera 
during handling and use. The internal casing 141 may contain 
the electronic components associated with the digital video 
camera 100. The external casing 140 may be a hard shell 
designed to protect the digital video camera 100. A layer of 
protective material. Such as Styrofoam, may exist between 
parts of the internal casing 141 and external casing 140. 
0030 The power supply 114 supplies power for all of the 
components within the digital video camera 100, however, 
once the video content is captured and stored in the non 
volatile memory for data storage 131, then the power supply 
114 is no longer required to maintain the captured video data. 
The power supply 114 may contain several circuits with dif 
ferent power requirements. The power Supply 114 may 
include any type of battery, single-use or rechargeable, or 
may be an external alternating current (AC) or direct current 
(DC) power source. 
0031. The interface buttons 120 may include physical but 
tons such as a power button 121 for enabling power Supply 
114; a delete button 122 for deleting data from the non 
volatile memory for data storage 131; a record button 123 for 
beginning capture of digital video footage when the digital 
Video camera 100 is in a ready state, and ending capture of 
digital video footage when the digital video camera 100 is in 
a recording state; and a play button 124 for playing digital 
video footage from non-volatile memory 131. The interface 
buttons 120 may also include a previous button 125, a next 
button 126, a Zoom in/volume up button 127, and a Zoom 
out/volume down button 128. The previous 125, next 126, 
Zoom in/volume up 127, and Zoom out/volume down 128 
buttons may be located on a four-position rocker switch. The 
previous button 125 and the next button 126 can be used to 
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select one of several digital video files stored on the non 
volatile memory 131 for playback or deletion. The Zoom 
in/volume up button 127 and the Zoom out/volume down 
button 128 may operate as soft-key buttons, which can have 
different functions depending on a mode in which the digital 
camera 100 is operating. For example, while the digital video 
camera 100 is playing back content, the Zoom in/volume up 
button 127 can be used to increase the audio volume. Other 
wise, the Zoom in/volume up button 127 can be used to 
increase the apparent focallength, or Zoom, of an image being 
captured or viewed on the digital viewfinder 106. Likewise, 
the Zoom out/volume down button 128 can operate to either 
decrease the audio Volume during playback or decrease the 
apparent focal length of an image being captured or viewed. 
0032. The non-volatile memory for firmware 134 may 
store firmware instructions for functional features that pro 
vide the consumer with a better usage experience. The firm 
ware allows a user to perform various actions related to the 
capture, playback, and deletion of digital video footage. For 
instance, the firmware begins the capture of digital video 
footage upon detecting a press of the record button 123 while 
the camera is in a ready state and ends the capture of digital 
video footage when the recordbutton 123 is pressed while the 
digital camera 100 is recording. The firmware may also allow 
a user to select from digital video files stored in the non 
volatile memory for data storage 131 using the previous but 
ton 125 and the next button 126. The firmware may further 
allow the user to play back a selected digital video clip by 
pressing the play button 124, or to delete a selected digital 
video clip from the non-volatile memory 131 by pressing the 
delete button 122. Upon deletion of a digital video clip from 
the non-volatile memory 131, the firmware may recalculate 
and display the remaining time available for recording, based 
on the available space in the non-volatile memory 131. The 
firmware thus maximizes the utility of the available non 
Volatile memory 131 capacity, since a user can delete 
unwanted digital video footage or other data to make room for 
additional digital video footage or other data. The firmware 
may also provide other features such as a timer function. In 
one embodiment, the timer function implemented by the 
firmware can cause the digital video camera 100 to wait for a 
predetermined time before automatically capturing a digital 
Video clip having a pre-defined duration. For example, the 
digital video camera 100 may automatically record fifteen 
seconds of video after ten second delay following activation 
of the timer function. 

0033. The firmware may also automatically generate a 
thumbnail image associated with each digital video file stored 
in the non-volatile memory for data storage 131. The thumb 
nail file may also be stored in the non-volatile memory 131 
and may be used by the firmware to represent digital video 
files in the digital viewfinder interface, on a television screen, 
orona display associated with an external device. The thumb 
nail files can be used in this way to suggest the content of 
digital video files to a user. Thumbnail files may also be 
similarly generated and used by a resident Software applica 
tion stored in the non-volatile memory for data storage 131. 
0034. The digital video camera 100 may also capture high 
quality still images instead of a digital video clip. For 
example, a single high-resolution still photo shot may occupy 
as much memory as 15 seconds of digital video footage in the 
non-volatile memory for data storage 131. The digital camera 
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100 may also record an audio segment associated with a still 
photo shot, and store the audio segment in the non-volatile 
memory 131. 
0035 FIG. 2 illustrates user-manipulatable controls and 
interfaces in one embodiment of a digital video camera. As 
illustrated in FIG. 2, one embodiment of a digital video cam 
era can include an external casing 200 of the camera body, a 
digital viewfinder 201, a data connector 203 attached to an 
arm 202, and an audio indicator 229. The digital video camera 
may also have interface buttons including a powerbutton 221, 
a delete button 222, a record button 223, and a play button 
224. The interface buttons may also include a previous button 
225, a next button 226, a Zoom in/volume up button 227, and 
a Zoom out/volume down button 228, which may be located 
on a four-position rocker Switch. The digital video camera 
may also be connected to a television 211 through television 
connector 210. Such that digital video or other images can be 
displayed on the television 211. 
0036. One embodiment of a digital video camera includes 
an external casing 200 that is designed to enclose the internal 
components of the digital video camera. External casing 200 
may also be designed to address such considerations as ease 
of use and durability. For instance, external casing 200 may 
be sized so that the digital video camera can fit easily into a 
user's pocket. External casing 200 may also be manufactured 
from a hard plastic, metal, or other durable material to 
improve durability of the digital video camera. In an embodi 
ment where external casing 200 is manufactured from a 
durable material, external casing 200 can protect the internal 
components of the digital video camera from physical shock, 
moisture, and other harmful elements. 
0037. In one embodiment of a digital video camera, arm 
202 is permanently attached to the camera body. Arm 202 
may have a data connector 203. The arm 202 and data con 
nector 203 assembly can retract into the camera body, or 
extend from the camera body. When extended, the dimen 
sions of the arm 202 and data connector 203 assembly provide 
sufficient clearance so that the data connector 203 can be 
inserted directly into an appropriate receptacle on an external 
device Such as a computer system or a processing station. 
After the data connector 203 has thus connected the digital 
video camera to the external device, data can be transferred 
through the data connector 203 from the internal memory of 
the digital video camera to the external device. 
0038. In one embodiment of a digital video camera, an 
audio indicator 229 may be located on or near the surface of 
the external casing 200. The audio indicator 229 may include 
a speaker or piezoelectric device. The position of the audio 
indicator in one embodiment can be selected so that Sound 
from the audio indicator 229 is directed towards the optimal 
position for a user to view the digital viewfinder 201. Thus, a 
user in the best position to view video content on the digital 
viewfinder 201 would also be in the best position to hear the 
corresponding sound from the audio indicator 229. The audio 
indicator 229, in one embodiment, may play sound from 
audio data associated with digital video footage. Audio indi 
cator 229 may also play Sound from other types of audio data, 
Such as audio data associated with a still photo shot, or audio 
data that is not associated with any still images or video 
COntent. 

0039. One embodiment of a digital video camera includes 
a set of interface buttons. These may include buttons such as 
a power button 221 for enabling power supply 114, a delete 
button 222 for deleting data from the digital video camera's 
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non-volatile memory 131, a record button 223 for beginning 
and ending capture of digital video footage, and a play button 
224 for playing digital video footage, playing audio, or view 
ing images from the digital video camera's non-volatile 
memory 131. The interface buttons may also include a previ 
ous button 225, a next button 226, a Zoom in/volume up button 
227, and a Zoom out/volume down button 228. The previous 
225, next 226, Zoom in/volume up 227, and Zoom out/volume 
down 228 buttons may be located on a four-position rocker 
Switch. In one embodiment, the interface buttons are posi 
tioned and sized to facilitate one-handed operation of the 
digital video camera. For example, the interface buttons may 
be centrally located and sufficiently large so that all of the 
buttons are accessible to a user's hand that is holding the 
digital video camera. In one embodiment, the interface but 
tons are arranged so that the digital video camera can be held 
and used in a vertical orientation. 

0040. One embodiment of a digital video camera provides 
that a television connector 210 can be plugged into the digital 
video camera. Television connector 210 then allows the trans 
mission of a signal from the digital video camera to a televi 
sion 211 which may be connected to the other end of the 
television connector 210. The digital video camera may trans 
mit analog or digital signals through television connector 210 
to facilitate the display of data from the digital video camera's 
internal memory on the screen of the television 211. The 
digital video camera may also transmit signals corresponding 
to images from the digital video sensor. In one embodiment, 
television 211 may assume some or all of the functions of the 
digital viewfinder 201. The digital video camera may further 
display a user interface on the screen of the television 211. A 
user may then be able to interact with the user interface 
displayed on the screen of television 211 by manipulating the 
interface buttons of the digital video camera. In an embodi 
ment of a digital video camera that provides for a connection 
to a television 211 through a television connector 210, a user 
may be able to view digital video footage stored on the digital 
Video camera's non-volatile memory for data storage on the 
screen of television 211. The user may also be able to use the 
television 211 to frame a scene to be captured as digital video 
footage, or to view an ongoing capture of digital video foot 
age on the television 211. 
0041 FIG. 3 illustrates a digital video camera connected 
to a computer system according to one embodiment. After 
using the digital video camera 301 to capture digital video 
footage, a user can extend the data connector arm 302, which 
may be a rigid arm having an attached data connector. Once 
the data connector arm 302 is in the extended position, the 
data connector can be used to attach the digital video camera 
301 directly to an external device 300. As illustrated in FIG. 
3, digital video camera 301 is connected through data con 
nector arm 302 to external device 300. External device 300 is 
a device external to the body of the digital video camera. In 
one embodiment, external device 300 is a computer system 
such as a personal computer (PC). External device 300 can 
also be a download and processing station Such as an in-store 
kiosk where video footage can be viewed, edited, or recorded 
on a digital video disc (DVD) or other media. 
0042. In one embodiment, the external device 300 can 
detect when a connection is made between the digital video 
camera 301 and the external device 300. For instance, the data 
connector arm 302 may conform to a data transfer protocol 
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such as the Universal Serial Bus (USB) protocol that specifies 
mechanisms for detecting when Such a connection has been 
established. 

0043. After the digital video camera 301 is connected to 
the external device 300, the digital video camera 301 may 
identify itself to the external device 300 as a mass storage 
device, such as a removable disk drive or a compact disc (CD) 
drive. In one embodiment, for instance, a digital video camera 
301 plugged into a PC may identify itself as a removable disk 
drive to an operating system running on the PC. The operating 
system can then treat the internal memory of the digital video 
camera 301 like any other removable disk. The internal 
memory of the digital video camera 301 may also be format 
ted using a file system format compatible with the operating 
system. For example, the non-volatile memory for data stor 
age of a digital video camera 301 to be used with a PC may be 
formatted according to the New Technology File System 
(NTFS) or File Allocation Table (FAT) file system formats so 
that data contained on the non-volatile memory is accessible 
to an operating system such as a WindowSR operating sys 
tem. The user can then access the contents in the non-volatile 
memory of digital video camera 301 in the same manner as 
any other removable disk, using the standard operating sys 
tem interface. 

0044) The digital video camera 301 may allow the user to 
have full access to the contents of the internal memory, or the 
digital video camera 301 may restrict the user's access to the 
contents of the internal memory in some way. In some 
embodiments, for example, the digital video camera 301 may 
identify itself as a CD drive. The user may then have read 
only access to the non-volatile memory of the digital video 
camera 301. In some embodiments, the internal memory may 
be partitioned so that a user can have full access to part of the 
internal memory while having read-only access to another 
part of the internal memory. For example, the camera's non 
volatile memory for data storage may be divided into two 
partitions, where one partition is identified to the operating 
system as a CD drive, and the other partition is identified as a 
removable disk drive. The operating system may then allow 
only read access for the partition identified as a CD drive 
while allowing read and write access for the partition identi 
fied as a removable disk drive. The digital video camera 301 
may also employ other methods for restricting access to data 
stored in its internal memory. 
0045. In one embodiment where a digital video camera 
301 behaves like a general-purpose mass storage device, a 
user may also upload data files to the internal memory. The 
uploaded data can then interact with the interface of the 
digital video camera 301. For example, a user may connect 
digital video camera 301 to a PC, then upload digital video 
files from the PC to the camera. The user may then use the 
interface of the digital video camera 301 to view the uploaded 
videos on the screen of digital video camera 301. In other 
embodiments, a user may store other types of data files, such 
as audio or still image files, in the internal memory and 
interact with the files in a similar manner by using the cam 
era's interface. A user may also wish to store data files on the 
internal memory for other reasons, such as backup or transfer 
to another computer system. 
0046. In one embodiment, a resident software application 

is stored in the non-volatile memory for data storage of the 
digital video camera 301. When a connection between the 
digital video camera 301 and the external device 300 is 
detected, an operating system running on external device 300 
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may automatically execute the resident software application. 
For example, a Windows(R operating system may be config 
ured to check the contents of the non-volatile memory of the 
digital video camera 301 for an “autoplay.inf file upon 
detecting a connection between the digital video camera 301 
and the external device 300. The “autoplay.inf file then 
directs the operating system to the resident software applica 
tion, which is stored in the non-volatile memory of digital 
video camera 301. The operating system of the external 
device 300 then executes the resident software application. 
0047 Upon execution, the resident software application 
may check the external device 300 to determine if required 
software components are available, then install the software 
components in the external device 300 if the software com 
ponents are not available on the external device 300. For 
example, the resident software application may determine if 
certain compression-decompression algorithms (codecs) are 
available on the external device 300. If the resident software 
application determines that the codecs are not available on the 
external device 300, the resident software application may 
then automatically install the codecs on the external device 
300 without additional user intervention. In other embodi 
ments, the resident software application may wait for verifi 
cation from a user before installing the Software components. 
The resident software application may also install other soft 
ware components such as Software libraries or application 
files. The resident software, in one embodiment, may also 
cause data to be written to memory in the external device 300 
for tracking purposes. For instance, the resident software may 
add entries or keys to the registry of a computer running the 
Windows(R operating system so that upon a Subsequent con 
nection to the same computer, the resident Software applica 
tion can simply check the registry entries or keys to determine 
which codecs or Software components were previously 
installed. 

0048. In one embodiment, the resident software applica 
tion may produce a graphical user interface (GUI) 310 on a 
display associated with the external device 300. The GUI310 
may present a user with graphical controls to help the user to 
perform various tasks. Such tasks may include saving digital 
video files from the non-volatile memory of the digital video 
camera 301 to memory accessible to the external device 300, 
playing digital video footage, deleting data from the non 
volatile memory of the digital video camera 301, and attach 
ing a digital video clip to an email message. For purposes of 
illustration, FIG. 3 depicts a play control 311, an email con 
trol 312, a save control, 313, and a delete control 314, which 
help a user to perform these tasks. 
0049. The resident software application may perform a 
save function in response to a user selecting the save control 
313. In one embodiment, the resident software application 
saves data, which may be digital video footage, from the 
non-volatile memory of the digital video camera 301 to 
memory accessible to the external device 300. The resident 
Software application may also copy files from a host computer 
into the internal memory of the camcorder (with internal 
memory or plug in memory cards). Thus, the GUI 310 allows 
the user to copy files onto the camcorder, through the arm, 
either for viewing on the camcorder, for taking them for 
processing on the server, or similar function. The GUI 310 
allows the user to copy files of any other file type (pictures, 
music, etc.) into the internal memory of the camcorder. 
0050. The resident software application may perform a 
delete function in response to a user selecting the delete 
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control 314 by removing data from the non-volatile memory 
of the digital video camera 301. The resident software appli 
cation may also have the capability to delete data from the 
memory of the external device 300. 
0051. The resident software application may play digital 
Video footage in response to a user's selection of the play 
control 311. The resident software may play the software by 
executing its own code to decompress, decode, and display 
the digital video footage, or the resident Software may direct 
a separate application to display the digital video footage. The 
digital video footage played by the resident software appli 
cation may be stored in the non-volatile memory of the digital 
video camera 302 or any other memory accessible to the 
external device 300. 
0052. The resident software application may, in response 

to a user's selection of the email control 312, prepare an email 
message having an attached digital video clip. For instance, a 
user may wish to share a digital video clip with a contact by 
sending the digital video clip to the contact through email. 
The resident Software application may compress the digital 
video clip so that the file size of the digital video clip does not 
exceed a predetermined limit. For instance, the resident soft 
ware application may apply an appropriate level of compres 
sion to a digital video clip to reduce the file size of the video 
clip so that it does not exceed 10 megabytes. The reduced file 
size allows the digital video clip to be attached to an email and 
more easily transmitted over a computer network having lim 
ited bandwidth. The predetermined limit for the file size may 
be set by a camera provider, such as a manufacturer, distribu 
tor, or retailer of the digital video camera, or the predeter 
mined limit may be specified by the user. The resident soft 
ware application may also compress a digital video clip to 
meet other criteria, Such as a desired bit rate or image quality. 
As with the predetermined file size limit, the compression 
levels associated with these criteria may be set by a camera 
provider or by the user. The resident software application may 
compress a digital video clip according to a Moving Picture 
Experts Group (MPEG) MPEG-1, MPEG-2, MPEG-4, 
Motion Joint Photographic Experts Group (M-JPEG) stan 
dard or another standard for encoding digital video files. 
0053. The resident software application may then invoke 
an email client to create a new email message to which the 
compressed digital video file is attached. The email client 
may be a separate application installed on the external device, 
or may also be part of the resident Software application. In one 
embodiment, the resident Software application may detect a 
pre-existing installation of an email client on the external 
device 300. After the pre-existing installation of the email 
client has been detected, the resident software application 
locates and executes an executable file of the installed email 
client. In one embodiment, the resident software application 
then uses the Messaging Application Programming Interface 
(MAPI) to interface with the email client. In one embodiment, 
the resident software application may thus create an email 
message and attach a digital video file to the email message 
without additional prompting by the user. After the resident 
Software application invokes the email client to create a new 
email message to which the digital video clip is attached, the 
user may be given an opportunity to address the email mes 
sage or complete other fields in the email message such as the 
Subject line and message body. The user can then send the 
email. 

0054. In one embodiment, the resident software applica 
tion may upload the digital video clip to a remote server in 
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response to a user's selection of the email control 312. The 
resident Software application can then invoke the email client 
to create a new message and embeds in the new message a link 
to the location of the digital video clip on the remote server. 
Thus, a user can simply send a link to the digital video clip 
instead of having to send the digital video clip. 
0055 FIG. 4 illustrates a retractable data connector arm 
according to one embodiment of a digital video camera hav 
ing a retractable data connector arm. Camera body 400 con 
tains an actuation mechanism for extending and retracting the 
data connector arm that includes a sliding latch 420; a latch 
spring 421; a latch lock 430, which rotates about latch lock 
axis 431; and an arm spring 413. The actuation mechanism 
allows for the data connector arm to extend sufficiently 
beyond the camera body 400 so that the data connector 411 
may be connected to an external device. Such as a computer. 
The data connector arm includes an arm 410 that can rotate 
about Swivel axis 412, which is perpendicular to insertion axis 
417; a data connector 411, which can be inserted into a device 
external to camera body 500 in a direction parallel to insertion 
axis 417; and a locking mechanism which may be imple 
mented using ball bearing 414 and wedge 415. Data connec 
tor 411 may conform to the physical form requirements of a 
standard such as the USB standard, the IEEE 1394 standard, 
or another similar standard for a data transfer protocol. 
0056. When the data connector arm, which includes the 
arm 410 and the data connector 411, is in a retracted position, 
the data connector arm is contained within the camera body 
400. When the data connector arm is in the retracted position, 
sliding latch 420 is in a raised position and is held in place 
against the arm 410 with pressure Supplied by latch spring 
421. Sliding latch 420, while in the raised position, prevents 
the data connector arm from Swiveling out from the camera 
body 400. While in the retracted position, the data connector 
arm also bears against latch lock 430. 
0057. During operation of the actuation mechanism, a user 
may slide the sliding latch 420 against the pressure of latch 
spring 421 and away from the data connector arm until the 
data connector arm is no longer blocked by sliding latch 420. 
The data connector arm is then free to swivel out from the 
camera body with pressure from arm spring 413. Afriction 
locking mechanism may be implemented with a ball bearing 
414, which maintains its position relative to the camera body 
400 and bears against the data connector arm with pressure 
Supplied from a spring (not shown), and a wedge 415, which 
rotates with the arm. When the data connector arm is moved 
into extended position 416, the ball bearing 414 slides over 
the wedge 415 to lock the data connector arm in the extended 
position. 
0.058 A user moving sliding latch 420 away from the data 
connector arm to release the data connector arm also moves 
the top of sliding latch 420 beyond the lower end of the latch 
lock 430. The data connector arm, having rotated outward, no 
longer bears against latch lock 430. Latch lock 430 is then free 
to swivel slightly outward about latch lockaxis 431 so that the 
lower edge of latch lock 430 prevents sliding latch 420 from 
moving back into the raised position. Sliding latch 420 is thus 
locked into a lowered position by latch lock 430 so that the 
data connector arm can be later retracted. 

0059. When the data connector arm is in an extended 
position 416, a user may retract the data connector arm back 
into the camera body 400 by pushing the data connector arm 
back into the camera body 400 against the pressure of arm 
spring 413 and with sufficient force to overcome the friction 
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locking mechanism. The data connector arm then rotates back 
into the camera body 400, rotating about swivel axis 412. As 
the data connector enters the camera body 400, the data 
connector arm pushes aside latch lock 430 so that the bottom 
end of latch lock 430 no longer bears against the top of sliding 
latch 420. Sliding latch 420 is then free to move into the raised 
position with pressure from latch spring 421, where it once 
again prevents the data connector arm from Swiveling out 
from the camera body 400. 
0060 FIG. 5 illustrates a retractable data connector arm 
according to one embodiment of a digital video camera hav 
ing a retractable data connector arm. Contained within cam 
era body 500 is an actuation mechanism for extending and 
retracting the data connector arm. The actuation mechanism 
may include a spring 503, a sliding member 504, and a lock 
ing mechanism 505. The data connector arm may include an 
arm 501, which is attached to data connector 502. Data con 
nector 502 can be inserted into a device external to the camera 
body in a direction parallel to insertion axis 506. Data con 
nector 502 may conform to the physical form requirements of 
a standard such as the USB standard, the IEEE 1394 standard, 
or another similar standard for a data transfer protocol. 
0061. In a retracted position, the data connector arm, 
including arm 501 and data connector 502, is contained 
within the camera body 500. A user may extend the data 
connector arm by moving the sliding member 504, which is 
attached to the data connector arm, so that the data connector 
arm extends from the camera body 500 in a direction parallel 
to insertion axis 506. In one embodiment, the extension of the 
data connector arm is aided by spring 503. In other embodi 
ments, the spring 503 is not present. When the data connector 
arm is fully extended, a locking mechanism 505 may lock the 
data connector arm in the extended position. From the 
extended position, the data connector arm may be retracted 
back into the camera body 500 by releasing the locking 
mechanism 505 and moving the sliding member 504 so that 
the data connector arm moves into the camera body 500 in a 
direction parallel to insertion axis 506. 
0062 FIG. 6 illustrates a process for recording a digital 
Video disc (DVD) containing digital video footage. A digital 
camera as described in the above embodiments can be used to 
create a DVD containing digital video footage. In one 
embodiment, the recording of a DVD 605 is preceded by the 
collection and preparation of data to be recorded on the DVD. 
These tasks include getting digital video footage from the 
digital video camera 603, selecting portions of the digital 
Video files using analysis Software 601, compiling the 
selected portions into a compilation video 602, and getting 
the resident software application 604. 
0063 Getting digital video footage from the digital video 
camera 603 may be accomplished by plugging a data connec 
tor arm of the digital video camera into and external device, 
then transferring the digital image data from the non-volatile 
memory of the digital video camera to the memory of the 
external device. Getting the digital video footage 603 may 
also be accomplished by merely making the non-volatile 
memory of the digital video camera accessible to the external 
device. Once the digital video footage is accessible to the 
external device, the digital video footage is ready to be 
recorded onto the DVD 605. 

0064. Once the digital video footage from the digital video 
camera is available to the external device, analysis Software 
can be used to select portions of the digital video files 601. 
The analysis software may select portions of digital video 
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files based on the content of the portions. For instance, the 
analysis software may select portions of the digital video files 
having a certain amount of motion or a certain minimum 
image quality. The analysis Software may also select portions 
of the digital video files based on other criteria. The portions 
selected by the analysis Software may be Subsequently com 
piled into a compilation video 602. When the finished com 
pilation video is available to the external device, then the 
compilation video is ready to be recorded onto the DVD 605. 
0065 Getting the resident software application 604 may 
be accomplished simply by making the resident Software 
application available to the external device. The resident soft 
ware application can be a software application that generates 
a graphical user interface. The resident Software may be a 
program that when executed on an external device facilitates 
saving a digital video clip as a video file in the external device, 
emailing the digital video clip, and deleting the digital video 
clip from the non-volatile memory. In one embodiment, the 
resident software application can be obtained from the inter 
nal memory of the digital video camera. In other embodi 
ments, a copy of the resident software application may also be 
maintained in a memory of the external device, and thus be 
available to the external device. When the resident software 
application is available to the external device, the resident 
software application is ready to be recorded to the DVD 605. 
0066. When all of the data to be recorded to the DVD has 
been made available to the external device, the DVD can be 
recorded 605. In one embodiment, the DVD is recorded by a 
DVD drive attached to the external device. Since the data to be 
recorded to the DVD is available to the external device, the 
external device is able to transfer the necessary data, which 
may include compilation videos, digital video footage, and a 
resident software application, to the DVD drive for recording. 
The resulting DVD can then be used to play back or share the 
digital video footage contained on the DVD. If a resident 
software application is included on the DVD, the resident 
Software application may facilitate the playing and sharing of 
the digital video footage. 
0067. The embodiments described above are merely illus 
trative of the principles of the invention. It will be apparent to 
one who is skilled in the art that many other variations and 
modifications can be made to the above-described embodi 
ments without departing from the spirit and scope of the 
invention. The scope of the invention is therefore to be inter 
preted in accord with the limits set forth by the appended 
claims. 

What is claimed is: 
1. A digital video camera comprising: 
a central processor; 
a digital video image sensor coupled to the central proces 

Sor, wherein the digital video image sensor is configured 
to capture digital video footage; 

a lens optically coupled to the digital video image sensor; 
a memory coupled to the central processor and configured 

to store the digital video footage captured by the digital 
video image sensor; 

a microphone coupled to the central processor, 
a speaker coupled to the central processor, wherein the 

speaker is configured to produce Sound associated with 
the digital video footage; 

a digital viewfinder coupled to the central processor, 
wherein the digital viewfinder is configured to display 
images associated with the digital video footage; 
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a power Supply coupled to the central processor, wherein 
the power Supply is configured to supply power to the 
central processor, 

a digital video camera body housing at least the central 
processor and the digital video image sensor, 

a rigid arm permanently attached to the digital video cam 
era body and configured to Swivel about an axis in a first 
direction and a second direction opposite the first direc 
tion; 

a USB data connector attached to the rigid arm: 
a spring mechanism configured to bias the rigid arm so that 

the rigid arm moves about the axis to an extended posi 
tion configured for coupling to a personal computer 
having a USB port; 

a playback button configured to enable viewing of the 
digital video footage from the memory; 

a delete button configured to enable deletion of the cap 
tured digital video footage from the memory; 

a record button configured to control capturing of the digi 
tal video footage; and 

a powerbutton on the digital video camera body configured 
to cause the digital video camera to turn on. 

2. The digital video camera of claim 1 wherein: 
the rigid arm is capable of being in an extended position 
when the digital video camera is coupled to the USB port 
of the personal computer, and 

the rigid arm is capable of being in a retracted position 
when the digital video camera is not coupled to the USB 
port of the personal computer. 

3. The digital video camera of claim 1 wherein the memory 
comprises a non-volatile internal memory. 

4. The digital video camera of claim 1 wherein the memory 
comprises a removable memory. 

5. The digital video camera of claim 1 wherein the USB 
data connector is configured to transfer the digital video foot 
age from the digital video camera to the personal computer 
via the USB port of the personal computer. 

6. The digital video camera of claim 1 wherein the personal 
computer is configured to access the internal memory of the 
digital video camera using the personal computer when the 
personal computer is connected to the digital video camera. 

7. The digital video camera of claim 1 wherein the digital 
Video camera body also houses the memory. 

8. The digital video camera of claim 1 further comprising a 
resident software application stored in an internal memory in 
the digital video camera, wherein the resident Software appli 
cation contains code scripted to install compression-decom 
pression Software in the personal computer upon connection 
of the USB connector to the personal computer. 

9. The digital video camera of claim 8 wherein the memory 
and the internal memory are a same memory. 

10. The digital video camera of claim 8 wherein the internal 
memory in the digital video camera further comprises code to 
decompress, decode, and display the digital video footage. 

11. The digital video camera of claim 8 further comprising 
an email client configured to create an email message with the 
digital video footage attached to the email message, wherein 
the email client is stored in the internal memory in the digital 
Video camera or in the personal computer. 

12. The digital video camera of claim 11 further compris 
ing Software code Scripted to create a thumbnail image asso 
ciated with a digital video file, wherein the software code is 
stored in the internal memory. 
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13. The digital video camera of claim 1 wherein the digital 
Video camera also comprises Zoom in and Zoom out controls 
on the camera body. 

14. The digital video camera of claim 1 wherein the digital 
Video camera also comprises Volume up and Volume down 
controls on the camera body. 

15. The digital video camera of claim 1 wherein the digital 
Video camera further comprises a rocker Switch having soft 
key functions determined by a mode in which the digital 
Video camera is operating. 

16. The digital video camera of claim 1 wherein the per 
Sonal computer comprises a display Screen with a graphical 
user interface. 

17. The digital video camera of claim 1 wherein the digital 
Video camera further comprises a sliding latch coupled to the 
digital video camera body. 

18. The digital video camera of claim 17 wherein the digital 
Video camera further comprises a latch spring configured to 
apply pressure to the sliding latch. 

19. The digital video camera of claim 18 wherein the slid 
ing latch is configured to house at least a portion of the USB 
data connector. 

20. A system comprising: 
a personal computer having a USB port; and 
a digital video camera comprising: 

a central processor, 
a digital video image sensor coupled to the central pro 

cessor, wherein the digital video image sensor is con 
figured to capture digital video footage; 

a lens optically coupled to the digital video image sen 
Sor, 

a memory coupled to the central processor, 
a microphone coupled to the central processor, 
a speaker coupled to the central processor, wherein the 

speaker is configured to produce sound associated 
with the digital video footage; 

a digital viewfinder coupled to the central processor, 
wherein the digital viewfinder is configured to display 
images associated with the digital video footage; 

a power Supply coupled to the central processor; 
a digital video camera body housing at least the central 

processor and the digital video image sensor, 
a rigid arm permanently attached to the digital video 

camera body and configured to Swivel about an axis in 
a first direction and a second direction opposite the 
first direction; 

a USB data connector attached to the rigid arm: 
a spring mechanism configured to bias the rigid arm so 

that the rigid arm moves about the axis to an extended 
position configured for coupling to the USB port of 
the personal computer; 

a playbackbutton; 
a delete button; 
a record button; and 
a power button. 

21. The system of claim 20 wherein the memory comprises 
a non-volatile internal memory configured to store the digital 
Video footage captured by the digital video image sensor. 

22. The system of claim 21 wherein the system further 
comprises a removable memory. 

23. The system of claim 20 wherein the USB data connec 
tor is configured to transfer the digital video footage from the 
digital video camera to the personal computer via the USB 
port of the personal computer. 
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24. The system of claim 20 further comprising a resident 
Software application stored in an internal memory in the 
digital video camera, wherein the resident Software applica 
tion contains code Scripted to install compression-decom 
pression Software in the personal computer upon connection 
of the USB connector to the USB port of the personal com 
puter. 

25. The system of claim 24 wherein the internal memory in 
the digital video camera further comprises code to decom 
press, decode, and display the digital video footage. 

26. The system of claim 20 further comprising software 
code scripted to create a thumbnail image associated with a 
digital video file, wherein the software code is stored in the 
internal memory. 
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27. The system of claim 20 wherein the digital video cam 
era further comprises a rocker Switch having soft-key func 
tions determined by a mode in which the digital video camera 
is operating. 

28. The system of claim 20 wherein the personal computer 
comprises a display screen with a graphical user interface. 

29. The system of claim 20 wherein the digital video cam 
era further comprises a sliding latch coupled to the digital 
Video camera body. 

30. The system of claim 29 wherein the sliding latch is 
configured to house at least a portion of the USB data 
COnnectOr. 


