H.263 Facial Video Image Coding with the MELP
Voice Codec

Kunio Takaya, Li Ding and Naofumi Aola®

Electrical Engineerving, University of Saskatchewan
a7 Campus Drive, Saskatoon, Sask. 5TN 5AY | Canada
Fax: [306) 966-5407
Telecommunications Research Laboratories (TIRLabs)
108-15 Innovation Blvd., Saskatoon, Sask. 87N 2X8 , Canada
Fax: (306) GG8-1944

Abstract-—

The Imernaticnal Telecommunication Union has put forward o
recommendation H.263 “Video Coding for Low Ditrete Communi-
catlon®. This recommendation defines the rules for compressing the
rmoving picture component of audio-visna] services at low bit ratos,
The H.263 video codec developed from MPEG-1 is primarilv designed
for low bit rate applications. However, theve is still room to improve
ite encading spesd if s application is limited to videophone and
videoconferencing which uses the internet or [ISDN phene lines. The
lrwic encoding opevations involved in motion compeneation, discrete
cogine transform (DOT) and bit rate control were modified and Lai-
lored apecifically for facial vides images. The strategies to improve
Lthe encoding speed ave presented in this paper. Experimentally, we
achieved an ecoding speed approximately 10 times faster than that of
the genecic H.268. While imposing a vestriction on the video object
bing facial imeges, 4 low bBit rate soungd layer based on the MELP
voesder was added by sparing 2.4 kbps for voice communtealion as o
port of H.263 video codec. Fluctustions both in terme of the wavefor-
m &and pitch period of veiced speech was incorporated in the MEPL
vocoder to enhance the haburalness of sysntheized speach

I. Tntroduction

The purpose of video image compression is to cram more
image information into less space and bandwidth, The fun-
damental idea bhehind video compression is to remove hoth
of the apatial and temporal redundancy, to reduce the da-
ta rate, ideally without introducing visual quality degrada-
Liomn,

MPEG is a very popilar compression format in which
lwo basic technigues are used. One is block-based mation
compensation for the rednction of the temporal redundancy
and another one is DUT transform coding for the reduoe-
tion of apatial redundancy. In recent years, many research
efforts have been made to it the concept of MPEG, which
was intended for the nse in digital TV and DVD (Digital
Video Disk], into the low and very low bit rate application-
s such as Internet video hroadeasting, video conferencing.
and videophone in PCS (Personal Communication System-
). The International Telecommunication Union (ITU) has
it forward a new standard H.263 [1) which has been de-
veloped from MPEG-1 by reducing the bandwidth require-
ment to fit in that of the standard telephone lines. The
basic configuration of the H.263 video source coding algo-
rithm is based on ITU-T recommendation H.261[2), hat
with some changes to improve performance and errar pe-
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covery., The H.203 standard is a widely used international
video compression standard for video telephony applica-
tiong, Die to this bandwidth limitation, the standard pice-
ture size for H.263 is CIF[352x288) or QUIF(176x144),

There are two issies to be addressed and resolved to suc-
cesslully implement in real time, One is the issue further
increase the compression gain, A CIF video is eguivalen-
toto 36,485 Mbps if frame rate is 15 frame/s. The best
commpression gain achievable without significantly degrad-
ing the picture quality, is abont 700:1, Even with this
miwch of compression, the bit rate iz still well ahove 32
khps (full duplex in ISDN). The other issue is encoding
gpeed, H 263 and other MPEG hased video compression
technigues perform very sophisticated tasks requiiring pro-
ressing time, This is true more in encoder than in decoder,
The implementation of H.263 standard can he hardware-
hased or software-baged. [n this paper, we develop strate-
gles to improve the encoding speed impartant for real-time
videophone and videoconferencing, and at the same time
te further compress video data into the H 263 bit stream
if possible. For this pacticalar application, the scene of the
video sequences is usually composed of a moving head and
one still background. We focus on H.263 specific to facial
images,

H.263 does not specify how to handle sound as other
MPEG standards define how its sound layers should he
structured. For example, MPEG-1 aiming at the DV bit
rate of 1.5 Mbps uzea perceptual subband ftransform cod-
ing which exploits the characteristics of the ear, Lo, pay-
choacoustic masking effect. The sound bit rate is one of
152 kbps, 128 kbhps and 64 kbps., In the low bit rate case
af H.263, the allowed hit rate ig 32 klips in full duplex
and G4 kbps in half duplex. Unless the target of sonnd
cormpression is limited to homan voice, it is practically m-
possible to include sound within the framework of H.263.
Since we limit ourselves only to facial images for video, it
18 natural to limit sound only te human voice, Among vari-
os speech coding methods, namely, waveform codecs, LPC
{Linear Predictive Coding) vocoder atnd Hybrid codecs, we
chose MEPL (Mixed Excitation Linear Prediction) coder
as the most snitable codee to go along with H.263 video
codec, MELFP can produce speech comparable to CELP
| Code Excitation Linear Prediction) operating at 4.8 kbps




in cellular phones at & lower bit rate of 2.4 kbps.

Since motion vector search, DCT transform and bit rate
conlrel are the heart of the H.263 video encoding, we de-
seribe the modifications made and some intellizence added
Lo each of the basic encoding operations to improve the
compresgion gain as well as to achieve faster encoding

=
speed. Then, we discuss irther improvements possihle for

MELP speech cadec.

II. Face Tracking

since facial expressions and head movements are of our
primary interest in video sequences of a talking person, we
keepr track of the movements of a face within the video
frame. The face of a talking person on a videophone oc-
ciipies only a subspace of the video frame. In order to
show the head movement or changes in facial expressions,
it is not necessary to send one whole frame. Only the area
where o face is residing, i.e. a subsize area is sufficient and
the rest of the [rame can be considered as a background.
Thizs allows us to drastically reduce the information toe en-
code and transmit while keeping the original image sjze
still the same. If once the encoder sends the whole image
nclnding the hackground to the decoder, the encoder can
discard the unnecessary still background until any signifi-
cant background change will oceur. The face tracking must
be implemented in the stream of H.263 video encoding pro-
cess on the ongoing basis. This face tracking requires head
boundary analysis by means af edge detection techniqgues.

(Ine generic approach to edge detection 1s differential de-
tection. There are two types of differential edge detection:
lirst order derivative and second order derivative. For the
first order derivative edge detection method, spatial first d-
ifferentiation is performed, and the resulting edge gradient
is compared to a threshold value. An edge is judped present
itthe pradient exceeds Lthe threshold. For the second deriva-
Live edge detection method, an edge is judeged present if the
second derivative changes jts sign and crosses zero [3). A
crude head detection based on the first derivative is em-
ployed to keep the time for [ace tracking minimal, A sim-
plilied orthogonal gradient edge detection method used to
detect the head is defined by equation {1].

Gl k) = Gy, k) 4 |Gely b (1)

Where, G0kl = Fiy k)= F(j k=1

Coli k) = FUi k) — F o+ 1R]L

Gy 15 the difference between adjacent row pixels and &
ig the difference between adjacent columm pixels.  After
the edge gradient is formed according to equation (1}, the
gracient i then compared to a threshold to determine if
an edge exists. For the Claire image, the threshold value
equal to four times the average pixel value over the image
works well. Figure 1 (a) is a Claire image. Fignre 1 (b)
gives the edge detection resnlt after thresholding.

Since H.263 standard treats Macroblocks as a bnasic com-
pression unit, the head detection peeds to be accurate only

(e) (d)

Fig, 1. Head detection for face tracking method, {a) A Claire image,
(b} Detected edge image, (c) Macmblocks in the Claire image,
and [d] Macroblocks containing the head,

to the extent that one can tell which macroblocks con-
tain the head boundary, The macrohlocks where the head
boundary is residing can be found by searching the head
onitline image resulting from the edge detection, rom ont-
side inward starting on the left side, right side and top of
the head. After the left most, right most and top most posi-
tions of the outlined head honndary are found, we take ad-
vantage of the [act that the proportion of the width to the
height is about 7:9 to find the bottom of the head, All the
macroblocks containing the head are thus found. Figure 1
(e} is a Claire image which shows the macroblocks within
the image. Figure 1 (d) shows all the macroblocks contain-
ing the head. Note that the head detection method keeps
extra surrounding macrohlocks in order to make roam for
head movement. This edge detection method assumes that
the background is a plain background. If the backsround
contains patterns or objects, the edge detection would re-
sult in erroneous head edges. The proposed head detection
method were tested to work for the Claire Image and oth-
er images having a plain background. The past history of
metion vectors can provide usefnl information as to which
macrabilocks have moved associated with the head move-
ment, This helps identify the macroblocks which contain
the head,

III. Fast Motion Estimation

Une important component in H.263 video data compres-
sion is block-based motion vector search which plays a key
role in reducing the temporal redundancy applicable only
to video images. Since video frames represent a series of
snap shots successively taken with a time interval of 1730
secands, they are very similar, particularly between two
contiguons frames. It is possible to predict any one frame
froom its previous frame. Noticeable differences exist only in
the locations moving abjects included in the two pictures.

In H.2G3, Irames are logically divided into 16x16 pixel
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macrablocks for which motion compensated prediction is
performed. Motion in the picture nsnally implies that a
aronn of pixels in the previous picture will be moved to a
different position in the current macroblock. This displace-
ment is called motion vector which is encaded in the hit-
stream. The motion vector associated with a macrablock is
abtained by matching a 16216 macroblock in the reference
frame, The data in a macroblock will be more compressed
if the motion vector plus the difference between the pre-
dicted macroblock and the current macroblock are encod-
ed, However, the motion estimation which determines the
best matched macroblock and is performed by the encoder
presents a time consuming computational challenge. It is
one of the reasons why the encoder iz slow.

In the video sequences of a talking person in froot of a
video camera, when the person moves hia/her head, all the
macroblocks in the head area move in the same direction.
Facial expressions are shown by the eves and mouth, We
can take thizs observation into account to perform the mo-
tion vector search. Motion vector search can be performed
in mich more restricted regions of eyes and month which
contain far move details related to facial expressions than
other regions. The motion vectors for other regions of the
head such as forehead and hair areas can be assumed to
be the same as the motion vectors found in the regions
of month and eyes. For other macrablocks, since they are
mainly the hackground, we can set the motion vectors as
¥ETO.

After the face tracking, we can roughly estimate which
macroblocks cover the eves and meonth within the mac
roblocks containing the head. Figure 2 {a) shows a sulbsize
image where the head boundary are found. Figure 2 (1)
shows the macroblocks which contain the head and Fig-
ure 2 (c] shows the motion vector search and prediction
for the macroblocks within the head area. In Figure 2 {c),
M5 means that Motion vector Search is performed for the
current macroblock, PS is Predicted Motion vector meant
to wse the metion vector founed from MS macroblocks. For
other macroblocks, we set the motion vectors zero.

Another important {eatitre of the videophone sequence is
that there are only small head movements from one frame
to ancther frame, thus the motion vector search range can
be reduced to a small range in order to save the search
time, For example in the Claire image, the search window
was reduced to 5 from the default search window sige of
15 See Figure 3. T'ls searching procedure specific to the
facial images reduces the computation time necessary to
find motion vectors.

IV, Fast Ddiscrete Cosine Transform

DCT [Discrete Cosine Transform) is a mathematioal
transform which translates digitized image datn from its
spatial domain into the frequency domain. In H.2G3, a pie-
ture is divided into 16x16 pixel macroblocks, each of which
iz further divided into four 8x8 luminanee hlocks, No sub-
division is applied to chrominance, The DCT is performed
on each of the 8x8 luminance blocks and on two 16x16
chrominance blocks. Given a hlock of 2D data, the DCT
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Fig. 2. TFast Motion Estimation, (a) Subsize image contalnlng the
head boundary, (1) Macro blocks containing the head, (o) hMS:
MhMaticn westor search area, PA: Prediction search area
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Fig. 3. HReduction of search window range

caleulates 2D frequiency components. The rationale hehind
the DCT s that picture information thinly spread thinly
over a large number of pixels hecomes more concentrated
arcund the lower frequency components after the transfor-
mation. Low frequency components appear in the upper
left corner of the DOCT hlock as shown in Figure 4. The
lower right values represent higher frequencies,

High frequency components of an image represent the
details of the image which may not be required to repro-
chiice its approximation since high frequency components
are usually very small - small enough to be neglected with
little visual distortion. So, the DOT coefficients are zip-
zaf scanned from the lowest frequency to higher freguen-
cies until the coefficient value becomes less than a selected
quantization level. Thus, the selection of the gquantization
level play an important role to control the trade-off between
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Fig. 4. A 8x8 DCT block and its zig-zag encoding sequence
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Fig. i, Fast DOT Transform

image quality and compression gain,

DOT transform is a heavy computational burden in
H.263 encoding precess, since every block in every frame
needs the DCT. If we can reduce the computation time for
the DCT, the encoding speed can be improved. We have
found that the smaller s the difference between the current
macroblock and the corresponding predicted macroblock.
the more zero coefhicients will result m the DOT. Sipce
those zero coefficients are in high frequencies, we only need
to compute a limited number of coefficients but not all of
the DCT coeflicients. According to the mapmitude of the
difference between the current macroblock and predicted
macroblock in P and B frames, we choose one of the three
different sizes of DOT transform: 2x2 point DCT, 4%4 point
DOT and Gx6 point DCT as depicted in Figure 5. Smaller
peint DCT is performed depending on the magnitude of
the difference. For [acial images in general, the magnitude
of the difference is not laree since the head does not move
cuickly from one frame to another, Sinee many DCT coef-
ficients are zero for high frequencies, performing 6x6 point
DCT ean maintain almost the same image quality as that
produced by 8x8 point DT,

The difference 15 smaller in less detailed regions such as
background, shoulder and hair, Tt is greater in the regions
of eyes and mouth, which have been already identified for
metion vector search. Sa, the size of the DOT is varied
depending on which part of the facinl image is transformed
by the DCT. The encoding speed is thus improved by using
the variable DCT block size. This approach howsver does
not significantly change the compression gain or bit rate.

V., Bit Rate Control

Bit rate contrel is important in the encoder to achieve
the target hit rate requiverment while maintaining the good
video guality. H.2G63 does not specily a hit rate control
method(1]. The bt rate in H.262 can be fixed or variable.
Depending on how o generated bit stream is utilized, con-
stant hit rate (CBIY) control or variable hit rate [VBIL)
vontrol can be chosen [4]. In applications to use a file to

store the hit stream, VBC is more adequate since H. 263 de-
coder can reproduce vides frames faster than the encoder.
The decader can display the video clip in syne with the real
timing. In videophones, the apeed of the transmission me-
dia is constrained by a certain bit rate. None of the frames
are allowed to exceed one frame time strictly speaking, In
practice. the average Lit rate of H.263 output cannot ex-
ceed the hit rate of the channel. CBR iz suitable under
circumstances.

For the CBR contrel method, the gquantizer scale is con-
trolled to achieve the target bit rate by considering a hy-
pethetical rate contral buffer at the encoder’s output. The
buffer cceupancy level is used as feedback to control the
quantizer scale, In the software simulator for H. 263 stan-
dard developed Ly Telenor Research and Development in
Narway[4]. both of the two methods, VBIRL and CBRR are
implemented, The defanlt hit rate for VBR control suit-
able for low delay teleconferencing video is set according
to the TMNEG t‘lﬂf:l]lﬂ&ﬂt-[ﬁ]. The CBI} method, which i s-
tandard in MPEG-4, uses a fixed frame rate to achieve the
target hitrate as a mean bit rate for the whole sequence,
For our H.263 encoder tailored for videophone application-
5, the CER control can be sunplified in order to improve
the encoding speed,

Clearly, when more bits are assigned to encode a given
scene, the image quality is better. The smaller a step size
of quantization, the more hits are procueced by the encoder
and the hetter is the image quality, For the facial images,
the eves and mouth need details to show facial expressions,
thus require more bits to be allocated. A finer quantization
scale is applied to the region of eves and mouth, whereas
A coarse quantization seale is applied to the backsronnd
and shoulders not requiring much details. For the remain-
ing regions such as hair, the guantization seale is updatecd
according to the target hit rate,

For VEIU control, the defanlt value of the guantization
step, which applies to the DOT coeflicientz in macrohlocks,
i3 10, It can he adjosted from 1 to 31 so the average bit rate
over a sequence can stay close to the target bit rate, The
encoding speed of VBR is faster than that of CBR as this
method needs not to consider the complexity of the scene in
a frame, If the quantization step is properly chosen, VBR
can produce a hit rate close to the desired, keeping image
uality consistent throughout the entire video seqience.

VI, Experimental Tesnlts

This section gives the results of the experiments conduet-
ed to test the performance of the added features 1o H.263
to deal with facial video images, The experiments were
mainly to compare the encoding speed and image quality,

Since the achieved encoding speed will vary greatly de-
pending on which platform the program rins on, the ox-
periments were condueted on DEC 3000 AXP and Alpha
Station 255. The video image size used in the experiments
were all QUIF (176x144) which is the standard H.263 in-
mit size. The experiments were done using the software
simulator modified to include (1} fast face tracking, (2
fast motion estimation, (3) fast DCT and [4) bit rate con-
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TaDLE I
Testing an DEC 3000 300AXEP fop CRBR Control

Bit Rate: 28.8 Khits,sec |

Encoding | Image Quality SNIR.
Methods Speed [fps) ¥ O Ch Cr [dB)
Original 1.1 7.7 8.6 40.3
Face Tracking 3.8 377 38,6 40,3
Fast Motion Est. 5.0 374 383 399
Fast DCT 7.0 J4.7 374 401
[ Bitrate Control 7.4 44.1 366 39,2
B Bit [Rate: 64 Khits/see
Encoding | Image Quality SNI
Metloeds Speed [[pa) Y OCh Cr (dB)
| Original 1.1 41.9 42,2 435 |
Face Tracking 3.8 41.0 42,2 43.5 |
Fast Motion Est. a5 41.6 41.9 432 |
Fast DOCT (.2 45.4 38,9 4272
’._BiLrﬁLE Control 7.5 |[ 33.89 37.4 402

TABLE (I
Testing an Alpha Statjon 285 for COH Contral

Bit Rate: 288 Khits/sec

Encoding | lmage Quality SNT.
. IMethods - Speed (fps) ¥ Ch Cr [dB)
I Orriginal ' 1.8 37.7 386 4003 |
Face Tracking 3.3 A7.7 G868 40.3
Fast Motion Est. 10.3 a7.4 383 399
Fast DCT 13.0 34.7 374 401
Bitrate Control 13.3 34.1 366 39.2
" Bit Rate: G4 Khits/sec T
Encoding | Image Quality SNIY
Methads Speed [({ps) ¥ Ch Cr (dB)
Original 1.9 41.9 422 43.5
Face Tracking .4 41.9 42.2 435
| Fast Mation Est., 9.8 41.6 41.9 43.2
| Fast DCT 12.5 35.4 38.0 42.2
| Bitrate Control 14.49 3389 374 40.2

trol in the H.263 standard oviginally developed by Telenor
[tesenrch and Development. Although the encoder of the
software simulator was not optimized for speed, the encoder
ran reasonably fast.

Table 1 and Table 2 show the encoding speeds obtained
Ly DEC 3000, 300AXT and Alpha Station 255, respective-
ly, The CHBR control method was specified in this cxper-
iment.  The newly introduced methods specific to facia
viden images replaced the equivalent component in the o-
riginal program one at a time. The row of “fast motion
estimation”, for example, nsed the fast face tracking (hack-
ground elimination) and the fast motion estinntion in place
of the original functionality.

It is apparent from Tuble | and Table 2 that Alpha s
tation 255 provides twice as large encoding speed as DEC

o

(e}

Fig. 6. Comparieon of image quality for CRR contiol for twe inages,
{a} after face tracking, (b) after fast motion estimation, (¢} after
fast DCT transform, and {d) after hit rate control.

J000 can provide. The facial image specific methods in-
crepsingly speed up the encoding speed as more function-
s are added. Image quality is moderately decreased by
adding the facial motion vector estimation and the spatial-
ly constrained DOT, Human eyes are, however, not sensi-
tive to such image degradation as reflected to SNTU listed
in the tables. Figure 6 shows two sets of Claive's images
which went through the four facial image specific process-
ings mentioned ahowve,

Table 2 caompares the encoding speed between VB con-
trol and CBR control methods, The VBIR control tends to
produce a longer bit stresan because of the fixed quantizer
atep alwe, This in turn decreases the bit rate. Since there iz
no need to check the bulfer oceupaney level, VOR is faster.
The propesed methods applicable only to the facial video
images increased the encoding speed approximately by one
order of the magnitude. The compression gain on the other
hand depends mere on the quantization step size and the
acceptable image quality,

VI Bonned Layer

Unlike MPEG-1 designed for 1.5 Mbit/sec. of whick 350
klips is reserved for andio, H.263 low bit rate video encoder
does not define sound lavers specifically. Due to its target-
e applications typleally at 64 kbps, H.263 cannol acco-
modate MPEG-1 sound eodecs which oconpy 192, 128 and
G4 kbps per channel for the sound layer-1, 2 and 3 respec-
tively. Choice of a sound codec for H.263 is thns limited
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TADBRLE [I1
Comparison of VEBR and CBHR Control en Alpha Station 255

Hit Hate Enmding Image Quality |
Methods for VBR Speed SNR. (dB] |
(khits/s) {fps] Y Ch Cr
| {]Jj__gitml 26.9 1.8 J2.8 344 463
Face Tracking 18.2 6.9 2.8 34.4 36,3
F. Motion LEst. 186 | 12.3 2.7 3.4 362
Fast DOT 173 | 15.1 32.2 34.3 364
Bit Rate | Encoding | Image Quality |
Methods tor CHIE Speed SNTL (dB)
(khits/s) (fps) Y Ch Cr
COriginal 28.8 1.7 37T 3806 4.5
Face Tracking 288 6.3 377 36.8 40.3
F. Motion Est, | 25.8 04 | 374 383 350
Fast DOT 8.8 13.0 | 347 374 40.1

to the speech codecs, such as waveform codec, LPC [Lin-
ear Predictive Coding) vocoders, or hybrid codecs. The
voice quality of the LPC vocoder is known to be poor com-
pared with that of hybrid vocoders, CELP [Code Exci-
tation Linear Prediction) nsed in cellular phones works at
4.8 kbps with satisfactory intelligibility. Another recently
proposed scheme called MELP {Mixed Excitation Linear
Prediction] claims 2.4 kbps providing intelligihle and nat-
ural human speech, drastically improved from the classical
LPC vocodera, The heart of the MELP is the mixed ex-
gitation comprised of periodic pulse train and white nodse,
whiech is applied to the all-pole vocal tract LPC model. As
shown in Fig, 77, additional functional blocks of (1) period-
ic or aperiodic pulses, (2) adaptive spectral enhancement,
(4] pulse dispersion filter are nsed to mimic the character-
istics of natural human speech. The mixed excitation is
realized by two sets of a filter bank covsisting of five hand-
pass flters. One filter band is for the peciodic pulse frain
and the other for white noise. These two filter banks are
complementary to each other maintaining the snm of the
two gains to be constant for each subhand,

Pitel period Ouctuation represented as jitter in pulse
Llrain couses significant influence to the naturaloess of syn-
thesized woice. This pitch peciod Huctuation i3 alwavs ob-
gerved even in the steady part of voiced human speech. Al-
though the early MELP vocoder [6] has provided a control
block to insert jitter to the periodic pulse, the pitch period
fluctuation that follows the 1/ f spectral characteristic [7]
is included in our MELP vocoder to enhancement the nat-
uralness compared with employing a completely random
SEUBTICE,

The generic MELP vocoder does not take care of the
wavelornm Ouctnation in the steady part of voiced speech,
O experimental resnlt shows thal waveform Quctuation,
which iz viewed as cvelic waveform changes, is also slgnif-
ivant factor for the naturalpess, The :ll,."hi"dE frequency char-
acteristic that describes Brownian motions represents the
waveform fuctuation. Psychoacoustic experiments |7) con-
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firmed chat the synthesized voice more naturally souncs
in our vocoder which positively inserts 1/f? noise to the
perindic pulse train.

VIII, Conclhuzions

[t this paper, we have presented the strategies to improve
the encoding speed of H.263 Llow hit rate video codec dedi-
cated specifically to facial video inages keeping the video-
phone applications in mind. The priori knowledze ahout
the ohject being a face allowed us to bring in some intelli-
gence pertaining face tracking, [ast motion estimation, fast
DCT transform and bit rate control to accomplish a faster
encoding speed. The improvement in the encoding speed,
abiout 10 times faster, bs significant for implementing such
H.263 either in hardware or in soltware, Since these pro-
posed methods are implemented in the general framework
of the H.263 video encoding scheme on the ongoing basis,
they are fully compatible with the H.263 standard, Taking
advantage of the nature of the videophone, an improved
version of the MELP vocoder was incorporated into this
facial video specific H.263 by sparing 2.4 kbps allowing si-
miltanests inband voice communication.
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