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(57) ABSTRACT 

Video messages are created in a manner that alloWs trans 

parent delivery over any electronic mail (e-mail) system. 
The audio and video components of the message are 
recorded, encoded, and synchronously combined into a 
video message ?le. A player is selectively attached to the 
video message ?le to create an executable ?le Which can be 
delivered as a standard binary ?le over conventional com 

munications networks. To vieW the received video e-mail, 
the recipient executes the received ?le and the attached 
player automatically plays the video and audio message or 
the recipient executes the previously installed player Which 
plays the video message. 
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SYSTEMS AND METHODS FOR GENERATING 
VIDEO E-MAIL 

REFERENCE TO RELATED APPLICATION 

[0001] This application claims priority bene?t under 35 
USC §120 from, and is a continuation of US. patent 
application Ser. No. 09/456,770, ?led on Dec. 7, 1999, titled 
“E-MAIL SYSTEM WITH VIDEO E-MAIL PLAYER,” 
Which is a continuation of US. patent application Ser. No. 
08/995,572, ?led on Dec. 22, 1997, titled “E-MAIL SYS 
TEM WITH VIDEO E-MAIL PLAYER,” now US. Pat. No. 
6,014,689, Which claims a priority bene?t under 35 USC 
§119(e) from US. Provisional Patent Application No. 
60/048,378 ?led Jun. 3, 1997, entitled “VIDEO E-MAIL 
APPARATUS AND METHOD.” 

BACKGROUND OF THE INVENTION 

[0002] Electronic mail, or e-mail, stores messages and 
delivers them When the addressee is ready to receive them, 
in a so-called “store-and-forWard” manner. The basic e-mail 
system consists of a front-end mail client and a back-end 
mail server. The e-mail client is a program running on an 
individual user’s computer Which composes, sends, reads, 
and typically stores e-mail. The e-mail server is a program 
running on a netWork server Which the e-mail client contacts 
to send and receive messages. For example, INTERNET 
e-mail utiliZes a SMTP (Simple Mail Transport Protocol) 
mail server to send mail and a POP (Post Of?ce Protocol) 
server to receive mail. To send e-mail, an e-mail client 
contacts an SMTP mail server Which moves the message to 
a POP server Where it is sorted and made available to the 
recipient. The recipient’s e-mail client logs on to the POP 
server and requests to see the messages that have accumu 
lated in the mailbox. Conventionally, e-mail communica 
tions involve the transfer of text. Text-only e-mail, hoWever, 
does not utiliZe the full potential of this emerging form of 
communications. 

SUMMARY OF THE INVENTION 

[0003] One aspect of this invention is a sending subsystem 
and a receiving subsystem remotely interconnected With a 
communications link. The sending sub-system incorporates 
a processor Which executes a video e-mail recorder program. 
“Video e-mail” contains audio and video, not just video. The 
recorder combines video from a video camera and audio 
from a microphone into a message ?le. The message ?le can 
optionally incorporate a video e-mail player program. This 
message ?le is then transferred from the sending subsystem 
to the receiving subsystem over the communications link. 
The receiving subsystem has a video monitor and a speaker. 
The receiving subsystem also incorporates a processor 
Which executes the video e-mail player program obtained 
from the message ?le or otherWise preloaded into the 
receiving subsystem processor. The player separates the 
video and audio portions of the message from the message 
?le, causing the video portion to be displayed on the monitor 
and the audio portion to be played on the speaker. 

[0004] Another aspect of this invention is a video e-mail 
recorder. The recorder incorporates a video encoder, an 
audio encoder, and a video/audio multiplexer. The video 
encoder processes video data at its input, generating 
encoded video data at its output. The audio encoder pro 
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cesses audio data at its input, generating encoded audio data 
at its output The multiplexer combines the encoded video 
and encoded audio so that these portions of a video e-mail 
message remain synchroniZed in time relative to each other, 
resulting in a multiplexed multimedia data output. A 
recorder manager controls these various recorder compo 
nents to create video e-mail messages. 

[0005] Yet another aspect of this invention is a video 
e-mail data ?le. The data ?le includes encoded data packets, 
and for each data packet there is a type indicator associated 
thereWith designating the data packet as having either 
encoded audio data or encoded video data, and a video 
e-mail player selectively attached to the data ?le. The player 
is in an executable format such that execution of the video 
e-mail ?le causes execution of the player. The player 
includes a demultiplexer, an audio decoder, and a video 
decoder. Each encoded data packet contains a portion of a 
video e-mail message and is routed by the demultiplexer to 
either the audio decoder or the video decoder depending on 
the type indicator, Which designates the data packet as 
having either encoded audio data or encoded video data. 

[0006] Still another aspect of this invention is a graphical 
user interface Which provides visual information for the 
creation of video e-mail messages. The graphical user inter 
face includes a display and a virtual video cassette recorder, 
both responsive to user inputs. The display selectively 
provides the user a vieW of either current video data or 
stored video data. The virtual video cassette recorder pro 
vides the user visual controls for storage of video data, as 
shoWn in the display, and retrieval of stored video data. 

[0007] A further aspect of this invention is an improved 
video e-mail system. The system provides means for cap 
turing a video image and an audio signal. The video image 
and audio signal are encoded and combined into a multi 
media data ?le. Selectively attached to this data ?le is an 
executable video e-mail player. The video e-mail system 
provides a means for transferring this multimedia data ?le to 
an e-mail client for eventual transfer to an e-mail recipient. 

[0008] One more aspect of this invention is a video e-mail 
method. Avideo message is generated at a sending location 
and a ?le is created from the video message. An executable 
player is attached to the ?le, Which is sent over a commu 
nications link to a receiving location. The player is executed 
at the receiving location to retrieve the video message from 
the ?le. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] FIG. 1 is a block diagram illustrating a sending 
sub-system, communications link and a receiving sub-sys 
tem for video e-mail; 

[0010] FIGS. 2A-2C are a block diagram of the environ 
ment in Which video e-mail softWare resides; 

[0011] FIG. 3 is a block diagram of a preferred video 
e-mail recorder; 

[0012] FIG. 4 is a block diagram of a preferred video 
e-mail player; 

[0013] 
format; 
[0014] FIG. 6 illustrates a portion of a graphical user 
interface for video e-mail; 

FIG. 5 illustrates a preferred video e-mail ?le 
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[0015] FIGS. 7A-7B are a functional ?oW diagram of a 
video e-mail system; 

[0016] FIG. 8 is a block diagram of a preferred H.261 
video encoder for a video e-mail recorder; 

[0017] FIG. 9 is a block diagram of a preferred H.261 
video decoder for a video e-mail player; 

[0018] FIG. 10 is a block diagram of a preferred H.263 
video encoder for a video e-mail recorder; 

[0019] FIG. 11 is a block diagram of a preferred H.263 
video decoder for a video e-mail player; 

[0020] FIG. 12 is a block diagram of a preferred G.723 
audio encoder for a video e-mail recorder; and 

[0021] FIG. 13 is a block diagram of a preferred G.723 
audio decoder for a video e-mail player. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0022] The video e-mail system according to the present 
invention creates ?les of combined audio and video frames 
in the form of video e-mail ?les or self-contained executable 
video e-mail ?les. These audio-video ?les can be transmitted 
in any conventional manner that digital information can be 
transmitted. In a preferred embodiment, these audio-video 
?les are electronic-mail (e-mail) ready and can be sent using 
any personal computer (PC) mail utility over the INTER 
NET or via on-line services such as America Online or 
CompuServe. 
[0023] FIG. 1 illustrates a preferred embodiment of the 
video e-mail sending sub-system 2 and receiving sub-system 
4 and associated netWork interfaces 6 and communications 
link 8 according to the present invention. The sending 
sub-system 2 is based on a PC 10 having an enclosure 12 
containing conventional PC electronics including a mother 
board containing the CPU and associated chip set, bus, 
poWer supply and various interface and drive electronics, 
such as hard disk and video display controllers. The sending 
system also has a video display 14, a keyboard 18 and an 
input mouse 19. In addition, as is Well knoWn in the art, PC 
10 may have other input and output devices not shoWn. A 
preferred PC for the sending system is a conventional 
“Wintel” con?guration based on Intel Corporation’s family 
of microcomputer circuits, such as the 486 and PENTIUM 
family and Microsoft Corporation’s WINDOWS operating 
systems such as WINDOWS 3.1, WINDOWS 95, or WIN 
DOWS NT. One of ordinary skill Will recogniZe, hoWever, 
that the video e-mail system according to the present inven 
tion is compatible With a Wide range of computer platforms 
and operating systems. In addition to operating system 
softWare, the sending system PC 10 eXecutes video e-mail 
softWare 50 Which provides for the creation of video e-mail 
messages and the transfer of those messages to a conven 
tional e-mail client, such as EUDORA PRO 3.0 from 
Qualcomm Inc., San Diego, Calif. 

[0024] In addition to standard PC peripherals, the sending 
sub-system 2 has a video input device 20, an audio input 
device 30 and an audio output device 40 to support the 
creation and revieW of video e-mail messages. The video 
input device 20 can be any image source, such as one of 
many types of video cameras, such as digital cameras, 
desktop video cameras, video camcorders, parallel-port 

Sep. 18, 2003 

cameras, and handycams. Some type of video input devices 
may require video capture electronics 22 Which are typically 
contained on a single board Within the PC enclosure 12 and 
mated With the bus provided on the PC motherboard. 

[0025] The audio input device 30 can be any of various 
types of microphones or any sound source. The microphone 
30 typically plugs into a sound card 42 Which is contained 
in the PC enclosure 12 and mated With the bus provided on 
the PC motherboard. The sound card 42 provides analog 
to-digital conversion for the microphone analog output and 
typically also provides an input ampli?er for the microphone 
along With other audio processing electronics. The sound 
card also provides a digital-to-analog converter and audio 
output ampli?ers to drive an audio output device 40. The 
audio output device 40 may be any of a variety of speakers, 
headphones, or similar voice or music-quality sound-repro 
duction devices. One of ordinary skill in the art Will recog 
niZe that the video and audio data described above may be 
stored on various media, such as magnetic or optical disks, 
and input into the sending sub-system 2 through a corre 
sponding storage media peripheral device, such as a disk 
drive or CD player. 

[0026] The receiving sub-system 4 is also based on a PC 
10A as described above for the sending sub-system 2. The 
receiving sub-system 4 includes a sound card 42A and a 
speaker 40A, as described above for the sending sub-system 
2, in order to play back the audio portion of a received video 
e-mail. The receiving sub-system 4 also includes a video 
display device 14A, ordinarily a standard computer monitor, 
to play back the video portion. 

[0027] A signi?cant feature of the video e-mail system 
according to the present invention is that a video e-mail 
message is optionally sent With an attached executable video 
e-mail player, as described in detail beloW. As a result, the 
receiving sub-system 4 need only include conventional PC 
hardWare and peripherals and eXecute conventional soft 
Ware, such as Widely available Email client programs, in 
order to receive and playback received video e-mail mes 
sages. 

[0028] Also shoWn in FIG. 1 are netWork interfaces 6, 6A 
and a communications link 8 connecting the sending and 
receiving systems. The communications link 8 may be any 
of a variety of communications channels Which alloW the 
transfer of digital data, such as Public SWitched Telephone 
NetWork (PSTN), the INTERNET, local area netWorks 
(LANS), and Wide area netWorks (WANS) to name a feW. 
The netWork interfaces 6, 6A may be modem drivers, 
netWork adapter drivers, or terminal adapter drivers, for 
eXample. 

[0029] FIG. 2 illustrates the preferred embodiment of the 
environment in Which the video e-mail softWare for the 
sending sub-system 2 and receiving sub-system 4 resides, as 
shoWn in FIG. 2B. The main softWare components of the 
video e-mail system are the video e-mail recorder 210 and 
the video e-mail player 220. The video e-mail recorder 210 
receives as inputs video message data from the operating 
system video softWare 230, audio message data from the 
sound card driver 240, and user inputs from the keyboard 
driver 250. The video e-mail recorder 210 outputs user 
prompts to the video graphics-adapter driver 260. The video 
e-mail recorder 210 also eXecutes the Email client 270 and 
passes the video e-mail ?le to the Email client 270. 
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[0030] The video e-mail player receives as inputs the 
video message ?le from the Email client 270 and user inputs 
from the keyboard driver 250. The video e-mail player 220 
outputs video message data and user prompts to the video 
graphics-adapter driver 260 and audio message data to the 
sound card driver 240. 

[0031] FIG. 3 shoWs a block diagram of a preferred 
embodiment of the video e-mail recorder 210. The recorder 
has a video encoder 310 Which encodes and typically 
compresses video message data originating from a video 
input device and routed to the video encoder via the PC 
operating system video driver. The recorder also has an 
audio encoder 320 Which encodes and typically compresses 
audio message data originating from an audio input device 
and routed to the audio encoder from the sound card driver. 
The encoded and typically compressed video and audio data 
streams are fed into a video/audio multiplexer 330 Which 
places the video and audio data into a ?rst-in-?rst-out 
(FIFO) buffer and multiplexes these data streams so as to 
maintain synchronism betWeen the video and audio portions 
of the e-mail message. The multiplexer 330 stores the video 
e-mail clip or message 335 in a temporary ?le 340. The 
video player 350 optionally is appended to this temporary 
?le 340 in executable form. The temporary ?le may reside 
on hard disk, ?oppy disk, memory, or any other storage 
media. A graphical user interface (GUI) 360 provides for 
user control of the recorder functions. A recorder manager 
370 coordinates the various recorder functions and inter 
faces With the Email client softWare residing on the PC. 

[0032] As described above, video e-mail messages are 
sent as video e-mail ?les or self-contained executable video 
?les. The video e-mail player may reside on the receiving PC 
and, When executed, read the video e-mail ?le. Alternatively, 
the video e-mail player is transferred in executable form as 
an appended portion of the self-contained executable video 
?le. 

[0033] FIG. 4 shoWs a block diagram of a preferred 
embodiment of the video e-mail player 220. The player 
reads a video e-mail ?le 410, originating from the resident 
E-mail client. The player retrieves the video message, or 
clip, 420 from this video ?le. The player has a demultiplexer 
430 Which separates the video and audio data from the video 
?le. The video data is decoded and typically decompressed 
With a video decoder 440 Which transfers the video data to 
the video driver. The audio data is decoded and typically 
decompressed With an audio decoder 450 Which transfers the 
audio data to the sound card driver. The various player 
functions are directed by the player manager 460. A graphi 
cal user interface (GUI) 480 provides for user control of the 
player functions. 

[0034] FIG. 5 illustrates a preferred embodiment of the 
video e-mail ?le. Avideo e-mail ?le 500 is made up of a ?le 
header 510, one or more media packets 520, and a ?le footer 
530. If the video player is not embedded in the ?le, the ?le 
header is not present. OtherWise, the ?le header 510 is the 
executable stand-alone video player, Which occupies 62020 
bytes in a speci?c embodiment of this invention. 

[0035] Each media packet 520 is made up of a type byte 
522 and a payload 524. The type byte 522 is an ASCII “A” 
or “V,” Where “A” designates an audio packet and “V” 
designates a video packet. The payload 524 is variable in 
length. As an example, the payload is 18 bytes, a full frame, 
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of CELP-encoded data if an audio packet is designated and 
64 bytes, Which could be partial or multiple frames, of 
H.261-encoded data if a video packet is designated. 

[0036] The ?le footer 530 is made up of a “VF” ?eld 532, 
a user name 534, a ?le name 536, and a player length ?eld 
538. The “VF” ?eld 532 is the ASCII characters “V” and “F” 
in that order, indicating that this ?le 500 Was generated by 
the video mail recorder of the present invention. The user 
name 534 is made up of 128 bytes of a null-delimited ASCII 
character string containing a name provided by the user Who 
recorded the particular video e-mail contained in the ?le. 
The ?le name 536 is 13 bytes of a null-delimited ASCII 
character string containing the name of the ?le, as provided 
by the video e-mail recorder. Player length 538 is a 32-bit 
unsigned value Which designates the length in bytes (62020) 
of the executable video e-mail player if embedded in this 
?le. If the player is not present, this value is 0. The order of 
the bytes Within this ?eld is DCBA, Where A is the most 
signi?cant byte and D is the least signi?cant byte. This byte 
order is sometimes referred to as “little-endian.” For 
example, 62020 is 0000F24416. These bytes are stored as 44, 
F2, 00, 00. 

[0037] FIG. 6 illustrates a portion of the GUI for the 
preferred embodiment of the video e-mail recorder. This 
GUI provides a virtual VCR, Whose controls appear to the 
user as shoWn in the bottom portion of FIG. 6. The virtual 
VCR alloWs the user to record and save both audio and video 
from the local camera and microphone interfaced to the 
user’s PC. The operation of this virtual VCR is similar to 
that of a standard VCR. Control over the VCR is accom 
plished With virtual buttons provided on the VCR display. 

[0038] To begin recording a video e-mail message, the 
RECORD button 610 is “pressed,” that is, activated With a 
point and click operation of a mouse device, for example. 
Once started, the virtual VCR Will continue to record until 
the STOP button 620 is pressed. As the recording is made, 
the video recorder stores video and audio data in a temporary 
?le. If the SAVE VMail button 630 is pressed, this ?le is 
stored to hard disk along With the video e-mail player 
softWare 220. If the SAVE ?le button 640 is pressed, this ?le 
is stored to hard disk Without the video e-mail player. The 
latter option assumes the video e-mail player softWare 220 
is present on the receiving sub-system 4. As noted above, 
hoWever, a signi?cant feature of this invention is the ability 
to attach an executable version of the video e-mail player 
220 to a video e-mail message ?le 500. This feature alloWs 
the receiving sub-system 4 to play a video e-mail message 
Without the necessity of previously installing special soft 
Ware at the receiving sub-system 4, such as the video e-mail 
player 220. 

[0039] The PLAY button 650 is pressed to Watch a pre 
viously recorded message. The LOAD button 660 alloWs a 
user to select Which stored message to Watch. The MAIL 
button 670 is pressed to immediately send a recorded 
message. Voice recording is either voice activated or acti 
vated in a push-to-talk mode by pressing the TALK button 
680. 

[0040] FIGS. 7A and 7B provide a functional ?oW over 
vieW of both the sending and receiving portions of the video 
e-mail system as described above. The sending user 710 
receives prompts and provides inputs to the sending system 
720 With respect to controlling the virtual VCR, embedding 








