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CAMERA. TAPTRANSCODER 
ARCHITECTURE WITH FEED FORWARD 

ENCODE DATA 

CROSS-REFERENCE TO RELATED 
APPLICATION 

0001. This application claims priority to copending U.S. 
provisional application entitled, "Image Capture Device Sys 
tems and Methods,” having Ser. No. 61/509,747, filed Jul. 20, 
2011, which is entirely incorporated herein by reference. 

BACKGROUND 

0002 Video and other media is often streamed in com 
pressed form over a communication network to a destination 
and rendered in real time by a media player. Instead of down 
loading the media as a file in its entirety and then playing the 
file, encoded media is sent in a continuous stream of data, 
decoded at a destination decoder, and played as the data 
arrives at a media player. As a result, the streaming of media 
places a great deal of stress on destination decoders and media 
players, especially when the encoded media data may need to 
be adjusted to accommodate constraints at the destination. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0003. Many aspects of the present disclosure can be better 
understood with reference to the following drawings. The 
components in the drawings are not necessarily to scale, 
emphasis instead being placed upon clearly illustrating the 
principles of the present disclosure. Moreover, in the draw 
ings, like reference numerals designate corresponding parts 
throughout the several views. 
0004 FIG. 1 is a block diagram of one embodiment of a 
media processing environment according to the present dis 
closure. 
0005 FIGS. 2-4 are block diagram of one embodiment of 
a transcoder from the media processing environment of FIG. 
1 

0006 FIGS. 5-6 are flow chart diagrams depicting various 
functionalities of embodiments of the transcoder of FIG. 1. 
0007 FIG. 7 is a block diagram of an electronic device 
featuring the transcoder of FIG. 1. 

DETAILED DESCRIPTION 

0008 Embodiments of the present disclosure utilize 
Supplemental encoding information (“feed forward encode 
data') provided from an upstream encoder to assist in the 
encoding of media, where an upstream encoding of the raw 
media data generated contents of the Supplemental feed for 
ward encode data as a by-product. Embodiments include 
transcoder architecture that can decode an input encoded 
media data as raw media data and then utilize feed forward 
encode data (provided with the encoded media data) to 
encode the raw media data. Further, embodiments of the 
transcoderarchitecture include a camera tap in the transcoder 
architecture. 
0009 FIG. 1 illustrates a system 100 for a media process 
ing environment according to an embodiment. In this envi 
ronment, a media Source encoder 110 may transmit a first 
encoded media stream over a communication pathway 115 to 
a transcoder 120, where the communication pathway is a 
network connection path (e.g., a cable, connector, wireless 
network, cable network, satellite network, wired network, 
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etc.). For example, the media source encoder 110 may encode 
a media raw input file and output a multipass first encoded 
media stream. 

0010. The first encoded media stream is received and 
decoded by a transcoder 120 (via decoder 122) and then 
encoded by the transcoder 120 (via encoder 124) as a second 
encoded media stream. The encoder 124, in encoding the 
media, may also scale the raw media data before generating 
the second encoded media stream for a destination decoder 
130. 

0011. Over a communication pathway 125, the second 
encoded media stream is transmitted and received by the 
destination decoder 130. A video-image camera 140 is also 
provided and is shown to contain taps or inputs into a decoder 
122 and/or encoder 124 of the transcoder 120 over commu 
nication pathways. Various elements of the system compo 
nents (e.g., encoder 110, 124, decoders 122, 130, camera 140, 
etc.) may be implemented in hardware and/or Software. 
0012 Feed forward encode data 105 is shown to be sup 
plied from and to encoders 110, 124 in the environment. In 
one embodiment, feed forward encode data 105 comprises 
Supplemental encoding information that is provided from an 
encoder and sent downstream in addition with encoded media 
being Supplied from an encoder, Such as the media source 
encoder 110 or an encoder 124 downstream from the media 
Source encoder 110. As an example, video encoding stan 
dards such as MPEG-2, ITU-H.264 (also known as MPEG-4, 
Part 10 and Advanced Video Coding) use motion compensa 
tion for compressing video data comprising a series of pic 
tures. Therefore, intermediate results from motion compen 
sation processes may be provided as feed forward encode data 
105 from media source encoder 110 in generating the first 
encoded media stream, where a downstream encoder 124 
utilizes the feed forward encode data to supplement its motion 
compensation processes used to generate the second encoded 
media stream. As a result, the downstream encoder 124 can 
rely on computations and configurations of an upstream or 
previous encoder to assist in encoding of the raw media data. 
0013. In embodiments of the present disclosure, however, 
encoder data from the upstream encoder is not discarded and 
is rather output from the upstream encoder 110 and received 
by the downstream or secondary encoder 124 to accelerate the 
secondary encoder's task of encoding the raw media data. 
Embodiments of the transcoder 120 may also serve up the 
media data after Scaling or converting the media data in a 
format suitable for and supported by the destination decoder 
130 and/or display device. In general, Scaling may involve 
temporal, spatial, and quality modifications and various fac 
tors may govern the applicability of Scaling, such as with 
scaled video coding (SVC). One factor is the screen size and 
screen processing capabilities of a display device, including 
how many frames per second the device can handle, a capa 
bility of the device to process 3D images, current power 
constraints (e.g., has a limited battery), etc. These are types of 
possible constraints that may cause the transcoder 120 (or 
another network encoder) to implement SVC adjustments. 
For example, in one embodiment, the video-image camera 
may be equipped with its own encoder and may perform its 
own Scaling adjustments before outputting a bit stream to the 
transcoder 120 and its decoder 122. In an alternative embodi 
ment, the video-image camera 140 may not be equipped with 
its own encoder and may feed raw media data (video, image, 
audio, etc.) to the encoder 124 of the transcoder 120. In this 
case, the video-image camera 140 can still do temporal, spa 
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tial, and quality modifications before sending the raw data to 
the transcoder 120. Also, the media source encoder 110 may 
also implement SVC adjustments before sending an output 
downstream. Accordingly, a bit stream may be scaled to 
remove parts of the bit stream in order to adapt the output to 
the various needs or preferences of downstream devices or 
users as well as varying terminal capabilities or network 
conditions. 
0014. The transcoder 120 in the media processing envi 
ronment of FIG. 1 is shown as being positioned in an inter 
mediate node between the media source encoder 110 and 
destination decoder 130. In other embodiments or implemen 
tations, the transcoder 120 may be collocated with a display 
device and may therefore act as a destination decoder. Fur 
ther, the decoder 122 and encoder 124 components of the 
transcoder 120 may be in separate units and may span two 
separate nodes, in some embodiments. 
0015. In FIG.1, with the transcoder 120 in an intermediate 
node of a communication network, Such as a set top box, the 
transcoder 120 will allow media streams from media sources 
to be adapted for terminal devices, especially in streaming 
environments. Also, with a Supplemental feed forward 
encode data 105 being provided from upstream encoders, the 
transcoder 120 may efficiently and quickly output encoded 
media streams for downstream displays and players. 
0016 Referring now to FIG. 2, one embodiment of a 
transcoder 120 is depicted. A front-end interface circuitry 202 
to the transcoder 120 provides multiple pipes or channels to 
possible input streams. The input streams 204 are generally 
coming in as encoded forms, except for an environment that 
provides raw data, Such as possibly an external video-image 
camera 140e, in some embodiments. In this example, media 
sources for the input streams 204 include an “On Demand” 
media server 206 and broadcast media server 206 that deliver 
content over the Internet and/or Intranet 210. Also, media 
streams may be provided from satellite and cable infrastruc 
tures 212, 214, a local media storage 216, and the video 
image camera 140e on its own independent path or pipe. In 
particular, if the video-image camera 140e is integrated with 
its own encoder 124, the camera may be tapped into a decoder 
122 of the transcoder 120. If the video-image camera 140 is 
not integrated with its own encoder, then the camera 140i may 
be tapped into an encoder 124 of the transcoder 120 (via 
interface circuitry 202). For example, in some embodiments, 
the video-image camera 140i may be internal to the 
transcoder 120 and may pass raw media data to the encoder 
124 of the transcoder 120 for encoding. In one embodiment, 
an internal video-image camera may be integrated as part of a 
set top box (having transcoder 120) that can capture viewer(s) 
in front of the set top box and tailor displayed content (e.g., 
parental filtering) based on saved preference information of 
identified viewer(s) using facial recognition processing on 
the captured images. 
0017. Accordingly, the transcoder 120 may provide mul 

tiple encoders and decoders to handle the multiple possible 
standards and formats that are received and required by 
upstream and downstream nodes in a streaming environment. 
In various embodiments, encoders and decoders may be hard 
ware accelerated and/or comprised of a general purpose pro 
cessor and applicable software. 
0018. In the present disclosure, a media source encoder 
110 in addition to providing a media stream may also provide 
feed forward encode data 105. In FIG. 2, the “On Demand” 
media server 206, broadcast media server 208, satellite and 
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cable infrastructures 212, 214, a local media storage 216, and 
the video-image camera 140 may therefore provide feed for 
ward encode data 105 on its respective pipes or communica 
tion pathways to the transcoder 120. Accordingly, the “On 
Demand media server 206, broadcast media server 208, 
local media storage 216, and the video-image camera 140 are 
shown to contain feed forward processing logic that assists in 
compiling and sending the feed forward encode data 105. 
Correspondingly, the “On Demand media server 206, broad 
cast media server 208, local media storage 216, and the video 
image camera 140 are shown to also contain SVC processing 
logic that assists in Scaling bit stream outputs. 
0019. In FIG. 2, the transcoder 120 shows encode stream 
(s) 230 received from an input pipe to multiple input, multiple 
output (MIMO) decode architecture 122, where the architec 
ture may therefore include multiple decoders. It is noted that 
the transcoder 120 is not limited to only receiving and pro 
cessing media streams. In addition to Supporting streaming, 
embodiments of the transcoder 120 may also support store 
and forward transmissions and other broadcast transmissions. 

0020. In addition to the encode streams 230, feed forward 
encode data 105 is supplied to decode architecture of decoder 
122. The decode architecture 122 is shown to output raw 
stream(s) and/or groups of raw stream(s) 232, where a group 
ing of raw streams may all be sent to a particular destination 
device 250. The decode architecture 122 passes the raw 
stream(s) and the feed forward encode data 105 to the Mul 
tiple Input, Multiple Output encode architecture 124. In addi 
tion, in one embodiment, the encoder 124 is configured to 
provide overlay Support such that multiple input streams may 
be combined such that content of one stream is to be overlaid 
over content of another upon being displayed. 
0021. Further, the encode architecture 124 may receive 
input streams (via the interface circuitry 202) from local 
memory storage 240 (that can be removable) or from internal 
or external video-image cameras 140i, 140e. These streams 
may be encoded or raw streams 230, 232, as the case may be. 
0022. During encoding operations, the encode architec 
ture 124 may scale a bit stream during SVC coding and 
therefore SVC feedback data 242 is passed to the decode 
architecture 122 and interface circuitry 202 so that SVC feed 
back data 242 may be provided to upstream nodes. On the 
downstream side, the encoded output bit stream is provided to 
destination devices. In the figure, Screen assemblies 250 (e.g., 
a device having display hardware and a display driver) are 
depicted for the destination devices. It is submitted that two 
screen assemblies may actually be located in the same device 
or serviced by the same device. 
0023 Referring now to FIG. 3, one embodiment of 
transcoder architecture 120 is depicted. It is understood that 
FIG. 3 shows one particular approach from a multitude of 
encode standards, where additional blocks and steps may be 
represented. In FIG. 3, sources of possible SVC adjustments 
are indicated by the dashed lines. Accordingly, the figure 
shows that scaling of bit streams can be effected by many 
nodes in a streaming network and by many encoder compo 
nents. For example, a transcoder 120 may adjust a media 
stream to generate a media signal based on communication 
channel or pathway characteristics as well as other factors 
Such as a destination device feedback indicating a current 
state. Such as its current power state. For instance, when the 
channel characteristics are unfavorable, one or more video 
parameters such as the bandwidth, frame rate, color depth or 
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resolution can be reduced by transcoder 120 to facilitate 
accurate decoding of the media signal by the destination 
device. 
0024 For example, in FIG. 3, SVC operations may adjust 
the resolution of a raw image 301 or raw video 302 received 
as input based on received SVC input 303. The size of sample 
blocks may be adjusted in response to an encoder being under 
stress due to a current workload (e.g., streaming may place a 
lot of stress on an encoder), as indicated by lines 304. Also, 
different numbers of pattern used in a transform (e.g., Dis 
crete Cosine Transform (DCT), Discrete Fourier Transform 
(DFT), etc.) may be selected to provide improved frequency 
performance, as indicated by line 305. Additionally, the 
aggressiveness of the quantizer can be adjusted, as indicated 
by line 306. Correspondingly, the same adjustments for the 
DCT and quantizer may be made for the inverse DCT and 
inverse quantizer components. 
0025. The searches associated with the motion prediction 
block 350 (as discussed below) are generally intense since 
many different directions in many different neighboring 
frames are analyzed. A particular encode standard may define 
a size of a search area (e.g., how many frames backwards and 
forwards) to be searched for possible matches with a current 
block. However, the motion prediction block 350 may initiate 
SVC adjustments and adapt on the directions that are 
searched (e.g., only search backwards, do not look back more 
than 3 frames, etc.) in response to a buffer constraint, a power 
constraint, limited processing capabilities, etc., as indicated 
by line 307. Also, other blocks or stages may be adjusted, 
including motion compensation 352, frame buffer 354, etc. 
0026. In focusing on operations of the encoder, the encod 
ing operation consists of the forward encoding path 310 and 
an inverse decoding path 320. Following a typical H.264 
encoding operation, input media data, Such as a video frame, 
is divided into smaller blocks of pixels or samples. In one 
embodiment, input media data is processed in units of a 
macroblock (MB) corresponding to a 16x16 displayed pixels. 
0027. In the encoder, the forward encoding path 310 pre 
dicts each macroblock using Intra or Inter-prediction. In 
intra-prediction mode, spatial correlation is used in each mac 
roblock to reduce the amount of transmission data necessary 
to represent an image. In turn, redundancies in a frame are 
removed without comparing with other media frames. 
Diversely, in inter-prediction mode, redundancies are 
removed by comparing with other media frames. 
0028. The encoder 120 then searches pixels from the mac 
roblock for a similar block, known as a reference block. An 
identification of the reference block is made and subtracted 
from the current macroblock to form a residual macroblock or 
prediction error. Identification of the similar block is known 
as motion estimation. A memory (frame buffer 354) stores the 
reference block and other reference blocks. The motion pre 
diction block or stage 350 searches the memory for a refer 
ence block that is similar to the current macroblock block. 
0029. Once a reference block is selected, the reference 
block is identified by a motion vector MV and the prediction 
error during motion compensation 352. The residual macrob 
lock and motion vectors are transformed (in DCT stage 356), 
quantized (in quantizer stage 358), and encoded (in entropy 
encoder stage 360) before being output. 
0030 The transformation is used to compress the image in 
Inter-frames or Intra-frames. The quantization stage 358 
reduces the amount of information by dividing each coeffi 
cient by a particular number to reduce the quantity of possible 
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values that value could have. Because this makes the values 
fall into a narrower range, this allows entropy coding 360 to 
express the values more compactly. The entropy encoder 360 
removes the redundancies in the final bit-stream, Such as 
recurring patterns in the bit-stream. 
0031. In parallel, the quantized data are re-scaled (in 
inverse quantizer stage 359) and inverse transformed (in 
inverse DCT stage 357) and added to the prediction macrob 
lock to reconstruct a coded version of the media frame which 
is stored for later predictions in the frame buffer 354. 
0032 Motion estimation can potentially use a very large 
number of memory accesses for determining a reference 
block. For an input frame, the frame is segmented into mul 
tiple macroblocks which are reduced to sets of motion vec 
tors. Accordingly, one whole frame is reduced into many sets 
of motion vectors. 
0033. To illustrate, a high definition television (HDTV) 
video comprises 1920x1080 pixel pictures per second, for 
example. A common block size can be, for example, a 16x16 
block of pixels. Therefore, an exhaustive search may not be 
practical, especially for encoding in real time. In one 
approach, the encoder 300 may limit the search for samples of 
the current macroblock by reducing a search area. Although 
the foregoing may be faster than an exhaustive search, this can 
also be time-consuming and computationally intense. 
0034 Referring now to FIG. 4, an embodiment of the 
transcoder 120 is shown with possible feed forward encode 
data sources, indicated by dashed-lines, that can address the 
foregoing issues. In particular, the dashed lines shown in the 
figure lead to possible streams or sources of feed forward 
encode data that can be sent with an encoded bit stream output 
365 to downstream nodes and devices as a feed forward 
encode data 105. As stated above, the searching operations 
performed for motion estimation in finding reference blocks, 
motion vectors, and residuals can be exhaustive and burden 
Some for a transcoder 120 during encode operations. 
0035. As an illustration, consider an upstream encoder 
that encodes raw video input. For each input block of a video 
frame, the upstream encoder will search neighboring frames 
in the inter-prediction stage (or the same frame in an intra 
prediction stage) for a reference block. In an exhaustive 
search, the upstream encoder is not going to know which 
motion vector to send until all possible frames and blocks 
have been checked in all possible directions. Once the best 
matches have been determined and the residuals computed, 
then a motion vector output can be generated and sent down 
stream to a downstream transcoder. Accordingly, at the 
receiving decoder, the output stream from the upstream 
encoder is decoded into raw data once again and Supplied to 
the downstream encoder of the transcoder 120. The down 
stream encoder, however, may not be currently capable to do 
an exhaustive search, as carried out by the upstream encoder, 
and therefore may not be capable of producing a high-quality 
compressed stream, but for the existence of the feed forward 
encode data 105 provided from the upstream encoder. 
0036. In particular, an embodiment of the upstream 
encoder 110 extracts results of its search operations and pro 
vide them to the downstream encoder 124 as one possible 
form of feed forward encode data 105. Based on the feed 
forward encode data 105, then, the encoder 124 may be able 
to identify the best match for a current pixel, since the search 
operation had been previously performed by the upstream 
encoder 110 and the results of the search are now provided to 
the downstream encoder 124, as part offeed forward encode 
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data 105. Further, due to the constraints on the downstream 
encoder 124, the encoder may be only able to search for 
neighboring blocks within a set distance or search area from 
the current block. Therefore, the best match, as indicated in 
the feed forward encode data 105, may not be within the 
search area. However, the fourth best match (in the exhaustive 
search area) may be within the search area (being utilized by 
the current encoder) and may be selected as the best match for 
the current encode operation. Basically, the feed forward 
encode data 105 may allow the downstream encoder 124 to 
limit its motion estimation searching but still generate high 
quality and fast processing, because a full search is avoided 
from being implemented. 
0037 Consider, in one embodiment, the transcoder 120 
may be integrated as part of a personal device. Such as a tablet, 
that does not have comparable processing power or battery 
power, as compared to the upstream encoder. Using the feed 
forward encode data, however, the tablet device may provide 
a compressed video stream that is comparable with that pro 
vided by the more powerful upstream encoder. In a manner of 
speaking, use of the feed forward encode data 105 can appear 
to increase the process speed of the encoder 124 acting on the 
data. 

0038 Referring back to FIG. 4, the dashed lines coming 
out of the select encoder components indicate possible source 
of feed forward encode data 105 that can provide useful 
information to a downstream component so that it may be 
reused for similar purposes. Accordingly, possible forms of 
feed forward encode data 105 may include quantized weight 
(s) employed by the quantizer 358 in an encoding process, 
pertinent settings of intermediate stages in the encoding pro 
cess, quality settings of intermediate stages, residual infor 
mation not provided in the main output, etc. In general, infor 
mation used by an encoder to make a decision determining or 
shaping an output, may be useful to a Subsequent encoder and 
therefore may be provided as a Supplemental output in the 
form of feed forward encode data 105. Therefore, a subse 
quent downstream encoder may recheck this information or 
simply uses the provided information to make its own deci 
sion as part of a rule set. Correspondingly, the transcoder 120 
may itself use feed forward encode data 105 to assist in 
encoding a bit stream and then pass on the feed forward 
encode data, without modification, to allow for a downstream 
encoder to also use the feed forward encode data, in some 
embodiments. Alternatively, the transcoder 120 may modify 
or add information to the feed forward encode data or gener 
ate new feed forward encode data that can be provided to 
downstream components, in Some embodiments. Accord 
ingly, the feed forward encode may be output concurrently or 
simultaneously with an encoded bit stream or media data. 
0039 FIG. 5 is a flowchart representation of a method in 
accordance with one embodiment of the present disclosure. In 
particular, a method is presented for use in conjunction with 
one or more of the functions and features described in con 
junction with FIGS. 1-4. In step 502, raw media data is 
received by an encoder 110. The encoder 110 initiates execu 
tion of an encoding process on the raw media data, where the 
encoding process contains multiple stages in a pipeline 
arrangement that are to be completed. During the encoding 
process, Supplemental information is extracted from indi 
vidual stages in the pipeline and output (e.g., concurrently 
with encoded media data) as a feed forward encode data, 
where the information is used by the individual stage to 
complete its respective task. For example, during a DCT 
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transform stage, coefficient values or weights used in com 
puting an output transform of an input signal. This type of 
information may be extracted and included as feed forward 
encode data and be used by a downstream DCT stage in a 
downstream encoding process, in step 504. Also, during a 
motion prediction stage, blocks are compared with an input 
block and the results of these comparisons and associated 
searches may also be extracted and included as feed forward 
encode data 105. In step 506, the primary encoded media 
stream is output from the encoder 110 along with the supple 
mental feed forward encode data 105 associated with the 
primary encoded media stream. In one embodiment, the 
supplemental feed forward encode data 105 is also provided 
in a compressed form. 
0040. Next, FIG. 6 is a flowchart representation of a 
method in accordance with one embodiment of the present 
disclosure. In particular, a method is presented for use in 
conjunction with one or more of the functions and features 
described in conjunction with FIGS. 1-4. In step 602, a pri 
mary encoded media stream is received along with the 
supplemental feed forward encode data 105 associated with 
the primary encoded media stream by a decoder 122 of a 
transcoder 120. The decoder 122 proceeds to decode the 
primary encoded media stream to generate raw media data 
that is supplied to an encoder 124 of the transcoder, in step 
604. Further, the decoder 122 passes to the encoder 124 the 
feed forward encode data 105, in step 606. 
0041. In step 608, the encoder 124 initiates execution of an 
encoding process on the raw media data, where the encoding 
process contains multiple stages in a pipeline arrangement 
that are to be completed. During the encoding process, infor 
mation is extracted from the feed forward encode data and 
used to assist in completion of a respective task by a particular 
stage, in step 610. For example, during a DCT transform 
stage, coefficient values or weights previously used in com 
puting an output transform of an input signal by an upstream 
encoder are reused in completing a DCT transform stage in 
the current encoding process. Also, during a motion predic 
tion stage, the results of comparisons completed in a motion 
prediction stage by an upstream encoder may also be 
extracted and used by a motion prediction stage in the current 
encoding process. In step 612, a second primary encoded 
media stream is output from the encoder 124. Further, in some 
embodiments, the encoder continues to pass or output feed 
forward encode data downstream that has been used in the 
encoding process, in step 614. 
0042 FIG. 7 shows a block diagram of an example elec 
tronic device featuring the transcoder 120, according to an 
embodiment. In embodiments, electronic device 700 may 
include one or more of the elements shown in FIG. 7. As 
shown in the example of FIG. 7, electronic device 700 may 
include one or more processors (also called central process 
ing units, or CPUs), such as a processor 704. Processor 704 is 
connected to a communication infrastructure 702. Such as a 
communication bus. In some embodiments, processor 704 
can simultaneously operate multiple computing threads. 
0043. Electronic device 700 also includes a primary or 
main memory 706, such as random access memory (RAM). 
Main memory 706 has stored therein control logic 728A 
(computer software), and data. 
0044 Electronic device 700 also includes one or more 
secondary storage devices 710. Secondary storage devices 
710 include, for example, a hard disk drive 712 and/or a 
removable storage device or drive 714, as well as other types 
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of storage devices, such as memory cards and memory Sticks. 
For instance, electronic device 700 may include an industry 
standard interface, such a universal serial bus (USB) interface 
for interfacing with devices such as a memory Stick. Remov 
able storage drive 714 represents a floppy disk drive, a mag 
netic tape drive, a compact disk drive, an optical storage 
device, tape backup, etc. As shown in FIG. 7, secondary 
storage devices 710 may include an operating system 732 and 
transcoder 120. 

0045 Removable storage drive 714 interacts with a 
removable storage unit 716. Removable storage unit 716 
includes a computer useable or readable storage medium 724 
having stored therein computer software 728B (control logic) 
and/or data. Removable storage unit 716 represents a floppy 
disk, magnetic tape, compact disk, DVD, optical storage disk, 
or any other computer data storage device. Removable stor 
age drive 714 reads from and/or writes to removable storage 
unit 716 in a well known manner. 

0046 Electronic device 700 further includes a communi 
cation or network interface 718. Communication interface 
718 enables the electronic device 700 to communicate with 
remote devices. For example, communication interface 718 
allows electronic device 700 to communicate over commu 
nication networks or mediums 742 (representing a form of a 
computer useable or readable medium), such as LANs, 
WANs, the Internet, etc. Network interface 718 may interface 
with remote sites or networks via wired or wireless connec 
tions. 

0047 Control logic 728C may be transmitted to and from 
electronic device 700 via the communication medium 742. 
Any apparatus or manufacture comprising a computer use 
able or readable medium having control logic (software) 
stored therein is referred to herein as a computer program 
product or program Storage device. This includes, but is not 
limited to, electronic device 700, main memory 706, second 
ary storage devices 710, and removable storage unit 716. 
Such computer program products, having control logic stored 
therein that, when executed by one or more data processing 
devices, cause Such data processing devices to operate as 
described herein, represent embodiments of the present dis 
closure. 

0048 Electronic device 700 may be implemented in asso 
ciation with a variety of types of display devices. For instance, 
electronic device 700 may be one of a variety of types of 
media devices, such as a stand-alone display (e.g., a television 
display Such as flat panel display, etc.), a computer, a tablet, a 
Smart phone, a game console, a set top box, a digital video 
recorder (DVR), a networking device (e.g., a router, a Switch, 
etc.), a server, or other electronic device mentioned elsewhere 
herein, etc. Media content that is delivered in two-dimen 
sional or three-dimensional form according to embodiments 
described herein may be stored locally or received from 
remote locations. For instance, such media content may be 
locally stored for playback (replay TV, DVR), may be stored 
in removable memory (e.g. DVDs, memory sticks, etc.), may 
be received on wireless and/or wired pathways through a 
network Such as a home network, through Internet download 
streaming, through a cable network, a satellite network, and/ 
or a fiber network, etc. For instance, FIG. 7 shows a first 
media content 730A that is stored in hard disk drive 712, a 
second media content 730B that is stored in storage medium 
724 of removable storage unit 716, and a third media content 
730C that may be remotely stored and received over commu 
nication medium 722 by communication interface 718. 
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Media content 730 may be stored and/or received in these 
manners and/or in other ways. 
0049 Video-image camera 140 may include an image sen 
Sor device and image processor and/or additional/alternative 
elements. The video-image camera 140 captures video 
images, and generates corresponding video data that is output 
on a video data signal. In an embodiment, the video data 
signal contains the video data that is output on an image 
processor output signal, including processed pixel data values 
that correspond to images captured by the image sensor 
device. The video data signal may include video data captured 
on a frame-by-frame basis or other basis. In an embodiment, 
the video data signal may include video data formatted as 
Bayer pattern data or in another image pattern data type 
known in the art. 
0050. Any process descriptions or blocks in flow charts 
should be understood as representing modules, segments, or 
portions of code which include one or more executable 
instructions for implementing specific logical functions or 
steps in the process, and alternate implementations are 
included within the scope of an embodiment of the present 
disclosure in which functions may be executed out of order 
from that shown or discussed, including Substantially concur 
rently or in reverse order, depending on the functionality 
involved, as would be understood by those reasonably skilled 
in the art of the present disclosure. 
0051. It should be emphasized that the above-described 
embodiments of the present disclosure are merely possible 
examples of implementations, merely set forth for a clear 
understanding of the principles of the present disclosure. 
Many variations and modifications may be made to the above 
described embodiment(s) without departing substantially 
from the spirit and principles of the disclosure. All such 
modifications and variations are intended to be included 
herein within the scope of this disclosure and the present 
disclosure and protected by the following claims. 

Therefore, having thus described various embodiments, at 
least the following is claimed: 

1. A video transcoding system that processes encoded 
media data generated by a primary encoder, the video 
transcoding comprising: 

at least one decoder that produces decoded media data by 
decoding the encoded media data generated by the pri 
mary encoder, 

at least one secondary encoder that receives the decoded 
media data from the at least one decoder; 

the at least one secondary encoder also receiving feed 
forward encode data generated by the primary encoder; 
and 

the at least one secondary encoder that uses the feed for 
ward encode data to assist in encoding the decoded 
media data. 

2. The video transcoding system of claim 1, further com 
prising: 

a camera that produces an imaging output, and 
the at least one secondary encoder producing an encoded 

output that is related to the imaging output. 
3. The video transcoding system of claim 1, wherein the at 

least one secondary encoder limits a search area size per 
formed in a motion prediction stage of an encoding process, 
wherein the at least one secondary encoder utilizes the feed 
forward encode data to assist in the motion prediction stage, 
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wherein the primary encoder that generated the feed forward 
encode data performed the motion prediction stage for a 
greater search area size. 

4. The video transcoding system of claim 1, wherein the 
feed forward encode data comprises motion vectors com 
puted by the primary encoder. 

5. The video transcoding system of claim 1, wherein the 
feed forward encode data comprises configuration settings 
used in completing at least one encoding process stage. 

6. The video transcoding system of claim 1, wherein the at 
least one secondary encoder passes the feed forward encode 
data along with second encoded media data as outputs. 

7. A method used by an encoder for encoding media data, 
the method comprising: 

receiving the media data; 
receiving feed forward encode data; and 
using the feed forward encode data to assist in the encoding 

of the media data. 
8. The method of claim 7, wherein the feed forward encode 

data is utilized to limit a search area size performed in a 
motion prediction stage of the encoding of the media data, 
wherein an upstream encoder that generated the feed forward 
encode data performed the motion prediction stage for a 
greater search area size. 

9. The method of claim 7, further comprising: 
passing the feed forward encode data along with encoded 

media data as outputs. 
10. The method of claim 7, wherein the feed forward 

encode data comprises motion vectors from an upstream 
encoder. 

11. The method of claim 7, wherein the feed forward 
encode data comprises configuration settings used in com 
pleting at least one upstream encoding process stage. 

12. A video processing system that operates on Source 
encoded media generated by a source encoder, the video 
processing System comprising: 

a transcoding system having at least one decoder and at 
least one secondary encoder; 

the at least one decoder of the transcoding system receives 
the source encoded media generated by the Source 
encoder; 

the at least one decoder of the transcoding system pro 
cesses the Source encoded media to generate decoded 
media; 
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the at least one secondary encoder of the transcoding sys 
tem processes the decoded media to generate secondary 
encoded media; 

a camera, coupled to the transcoding system, that produces 
an imaging output; and 

at least a portion of the transcoding system processing the 
imaging output of the camera to generate encoded imag 
ing output. 

13. The video processing system of claim 12, wherein the 
at least one secondary encoder of the transcoding system uses 
feed forward encode data produced by the source encoder to 
generate the secondary encoded media. 

14. The video processing system of claim 12, wherein the 
imaging output of the camera is encoded and delivered to the 
at least one decoder. 

15. The video processing system of claim 12, wherein the 
imaging output of the camera is raw and delivered to the at 
least one decoder. 

16. A method used by an encoder that operates on media 
data, the method comprising: 

receiving the media data; 
generating an encoded media data output to be consumed 
by a downstream decoder; and 

generating a feed forward encode data output to be con 
Sumed by a downstream encoder. 

17. The method of claim 16, wherein the feed forward 
encode data comprises motion vectors from an upstream 
encoder. 

18. The method of claim 16, wherein the feed forward 
encode data comprises configuration settings used in com 
pleting at least one upstream encoding process stage. 

19. The method of claim 16, wherein the feed forward 
encode data is utilized to limita search area size performed in 
a motion prediction stage of encoding of the media data at the 
downstream encoder, wherein the encoder that generated the 
feed forward encode data performed the motion prediction 
stage for a greater search area size. 

20. The method of claim 16, wherein the encoder concur 
rently generates the feed forward encode data and the 
encoded media data output. 


