12 United States Patent

French et al.

US009270798B2

US 9,270,798 B2
Feb. 23, 2016

(10) Patent No.:
45) Date of Patent:

(54)

(75)

(73)

(%)

(21)
(22)

(65)

(1)

(52)

(58)

RING-TONE DETECTION IN A VOIP CALL

Inventors: Paul Basil French, Dublin Pike (IE);
Fred Raguillat, Dunboyne (IE); Eric
Thiebaut-George, Donnybrook (IE)

International Business Machines
Corporation, Armonk, NY (US)

Assignee:

Subject to any disclaimer, the term of this
patent 1s extended or adjusted under 35

U.S.C. 1534(b) by 824 days.

Notice:

Appl. No.: 12/959,927

Filed: Dec. 3, 2010

Prior Publication Data

US 2012/0140680 Al Jun. 7, 2012

Int. CI.
HO4L 12/16
H040Q 11/00
HO4M 17253
HO4M 1/725
HO4M 19/04
HO4M 3/42
HO4M 1/247
HO4M 1/57
HO4M 1/663

U.S. CL
CPC

(2006.01
(2006.01
(2006.01
(2006.01
(2006.01
(2006.01
(2006.01
(2006.01
(2006.01

A N L N S N S

HO4M 1/2535 (2013.01); HO4M 1/72519
(2013.01); HO4M 3/42093 (2013.01); HO4M
19/04 (2013.01); HO4M 1/2478 (2013.01);
HO4M 1/575 (2013.01); HO4M 1/663 (2013.01)

Field of Classification Search
CPC HO4M 1/2535; HO4M 3/42093; HO4M
1/72519; HO4M 19/04; HO4M 1/2478; HO4M

1/575; HO4M 1/663
See application file for complete search history.

A

1

TR

1 * -
NS 2

-“T‘ .
1:
1:
A

J'"
4 H
J"'
-~

Trel_ TR
"1*‘

Iy

(56) References Cited
U.S. PATENT DOCUMENTS
4,028,496 A 6/1977 LaMarche et al.
4,999,607 A 3/1991 Ewvans
5,987,106 A 11/1999 Kitamura
6,259,692 Bl 7/2001 Shtivelman et al.
6,337,857 Bl 1/2002 Booton
6,594,354 Bl 7/2003 Kelly
2005/0113134 Al1* 5/2005 Bushnell etal. .............. 455/555
2007/0033030 Al1* 2/2007 Gottesman .................... 704/233
2007/0036290 Al* 2/2007 Gasparrietal. ........... 379/88.12
2008/0101557 Al1* 5/2008 Bossetal. ................. 379/88.08
2009/0109959 Al1* 4/2009 Ellottetal. .................. 370/352
2009/0157391 Al 6/2009 Bilobrov
2012/0045990 Al1* 2/2012 Sandell ........................ 455/41.2
OTHER PUBLICATIONS

Method and System to Precisely Identify and Notify Callee’s Status
in Cellular phone; IP.Com, IPCOMO000175628D, Oct. 16, 2008.

* cited by examiner

Primary Examiner — Lonnie Sweet

(74) Attorney, Agent, or Firmm — Francis Lammes; Stephen J.
Walder, Jr.; Parashos T. Kalaitzis

(57) ABSTRACT

Alerting a calling party 1n a Voice over IP (VoIP) setting that
a called party might not be able to hear ring tones. In response
to a call arrtving on an IP connection, the audible level of
ring-tones that are generated by a microphone associated with
a VoIP computer application 1s sampled, and responsive to the
audible level of ring-tones being below a minimum threshold,
a message 1s transmitting to the calling party via any available
connection that the called party might be unable to hear the
ring-tones.

20 Claims, 5 Drawing Sheets

-i..H‘

T .
. . em g meml ge L e
0 omiaE LEVEL ~ RIAK s X
- - -ty W'y . 1

[ AN =y p
ol B A N -
.
[
, -

-

BEMLD R ESSAGE B0 DAL PR

i
i
CONREY BMNWIRONRENTY, vl e N
i

>k

LI JEI
S L

K

.........................................

---------------------------------------

AL

¥ - EI]
SR R AGE T CALLNG PARTY r Ve
W OBEALLS TN NEAr

! = - - . FTLL T L
v A E D AR MY
fﬁl‘fl:i

<
TONEST

4444444444444444444444444444444444444444444444

L]

e, e e, e e e e e — — e —

S0

FANGLE CALL IR |
NSOV ENTIOINAL RIANKICT S

T S VI



US 9,270,798 B2

Sheet 1 of S

Feb. 23, 2016

U.S. Patent

-

I...T‘ Y ng LU LN L

F

LN NN i

.T.T.r..T.T.T.'..T.T.T.'..T.T.Tb..T.T.Tb..T 3
R e e R N N
.T.'..T.r..r .T.T.T.'..T.'..T
b b A .T.T.T.T.T.:..T

r&#&%&&#&r&*&
Piafia sty Pl it o
L, A R e
e g i

¥ Jr Xy

AR AR R R R R AR R NN -
.........r..1.r.._..r.r.r.....r.r.r.....r.T.r....r.t.r.....r.r.r....r.v.r....r.r.r....r.r.r....r -
....H.rH..1H..1H.rH.r”..1H.rHk”k”k”k”k”k”k”k”k”k”t”& -
dr de de b b b b de b e b b e b e b e b b M -
.........r.._..r.._..r.._.t#tkt#k#lﬂ*t#.r#t&t&.r#t&tﬁr i i
........r.r.r.....v.r.r.....t.r.v.....r.r... e L
.........r.....r.....r.....r.....r.....r.....r.... W e L

Tt N T L

i e

o U X ik k4 & b " onomomor

e b b b b Ao b A

X
I

X

¥

¥

i

¥
o
'r‘r
¥ 'r#
r ‘_ﬁ'
i 'r‘r
r l'*
I ‘_ﬁ'

I ! I
x e ......T....r.r.v.r.t.r.r

}..:..TH.T.:..TH.T.T.T”.T.:..TH.T .T.T.T .T.T.T.:..TH.T.'..TH.T.T.T”.T.:..T - " [ " [ " - " [ " [ "
l..'..T.T.T.'..T.'..T.T.T.'..T.'..T.T.Tb..Tb..T.r..Tb..Tb..Tb..Tb..Tb..Tb..T”.Tb..T -

i dr dr de dr dr e de dr Jr Jde o dr o dr Or 0 o dr Or dr 0 O

g b dp A b b b b dp e b b & & Jp dr F
.._......r o et it Pt Pt oot -
et e P e P e i i e i -
P e e g g g )

X
L]
L
L]
L)
L
L)
L]
L
L]
L]
L
L)
L]
L
L]
L)
L
L)
L)

dr o A oM W

i
i ar
i
i

X
L
L}
X

L
r
r
L
r
r

Jr:lr:lr
L
L)
'
L
L)
o a
L)

r
r
X
r
r
r
r

i
¥
¥
¥
Xy
¥
, ¥
o e e e
¥
e e e e e e e

™
R e e ke e i e i

o odr o M o

i Pty i i e e it -
dr 4 Jp O & b O

ok b M dr b bk b od Ak M A -
i b kA g P _
o i

Pl it o et -

.........r.....r.....r.....r o it T R P
4 ar ¥

Xk a k kx
i

X

X
o
¥
¥
¥
¥
o
]
i
r
¥
o
¥
)
o
]
r
¥
¥
¥
¥
¥
r
¥

¥

X

l..T.T.T.T.T.T.T.T.T.T.T.Tb..T.T.T.T.T.T.T
Ear ol F)

R dr k dr ok Kk kK

X

v
L
r
'
L
r
L
'
r
r
i
i
r

Jr o dr dr b b oA N

Y, i in it -
i Sttt P M .....-..r.r.....a..r.r.r.....r.r.r.....r -
=] l..._..r.._..r.-_..r.....r.._..r.-_..r.._..r.._. J..r .._..r.....r.-...r.._..r _
W S e e e .r....r.r.._. fiafinie -
e N N N e LA W NN _
N .r.v.r....r.r.r....r.t.r.;..r.!.r....r.t.rb..... o ™ .r.r.r....r.t.r.;..r -
R R R NN X _
> Jdp dr i i X i > Jr A Jp
.r.._..r.....r.._..r o .._..r.._..r.r i Wy .._..r.....r.....r.._..r -
E I o dr E -
.r.r.r.....r.r.r t.r.r.... i, .r.r.....r.r.r.....r -
.rH.rH.rH.r.... .....r”.r“.r.._.... .....r”.r”.r”.r”.r -
E E oy b o -
k#k#k#k#%k#k# i in it -
Pt ety ol iy i et -
Piafialiolt ot Py it -
Pl it iyfinst Pttt -
e e e e e O -
W S i e e iy -
P LY, i et -
dodr d d o d kb & i x b & X

L]
'rlr:'r
'r*'r
o
*'r*'r
*Jrklr
'rlr*'r
kI
kI
kI
L}
L}
L4
kI
kI
L]
L)
L)

P
i
i
i
r
L
r

™
i
EE
L
i

i
L
L
X
L}
X
L4
X
L
X

r
r
r
r
L4
r
Jrklr
r
r
r
r
r
r
r
r
r
L4
r
r

vr‘_:
i

i
Ky

L)
L]

L}
r
)
i
o
)
i
'rJr
)
i
o
LA

r
*\'
i

L
)

r
X

r
X

wl .T.:..T.:..Tb..'b..'b..'b..'b..'b..'b..'b..'b..'b..'

LA

)
! .'..T.'..T.T.T.'..T o
i U R U T I .T.f A .T.'..T.T.T.T.T.T.Tb..f
=t e N
! .r.r.r._...v.r.r.....t.r.v.._..r.r .....T....r.r.t._...v.r.r.....t.r.r._...r
o o o a x a a e
“tn H H H ” H Ht o tutntntntur”tnt
o o o
= t%&tﬁk&kﬂr&t&t
! .T.T.T.'..T.T.T.T.T.T.Tb..'.f .T.'..T.T.T.'..T.T.T.T.T.T.Tb..'
lm .Tb..f.:..fb..fb..fb..fb..fb. .T.:..Tb..fb..fb..fb..fb..fb..f
X ek d ke ki
.T.T.T.T.T.T.:..'.T.T o i .T.:..'.T.T.'..T.T.'.T.T.T.Tb..'
.T.T.T.:..T.T.T.T.T.'.T.:..T.T.T... ¥ .T.:..T.T.T....T.T.T.T.T.T.Tb..'
L e x a dr e
! .T.T.Tb..Tb..T.T.Tb..Tb..T.T .. .T.'..T.T.T.'..Tb..'b..'b..'b..'
i .T.T.T.:..T.T.T.T.T.T.Tb..f.f .:..T.T.T....T.T.T.T.T.T.Tb..f
L e N A N )
b odr o de 0 A b ¥ i X X >

L]
L]
L]
L)
L]
L)
L)
L]
L]
L]
L)

¥
*r
¥
™
¥
NN
g
'rlr:'r*'r
CaE )

-
‘f,r
A
-

o

b i

dr bl B b b b b S b b e b b b A b b S b d b b b b b b b b b b b e b e b S b b b b S b b b b b b b b e b b b b e b S b b e b b S b b b b e b b e b e b S b b b b b e b b b b b b b e b b e b e b S b de e b b b S N

N N N N A N A et
e et Tt R Pt i i i e i e o N N,
N N N N  tn  nt n ot o n t aat t alat
kk#tkk%kt#ttk#t..1.r.;..r..1.r....r..1.r.;..r._1.r....r._1.r....r..1.r.;..r..1.r.;..r..1.r....r._1.r....r..1.r.;..r..1.r....r..1.r.;..r._1.r....r._1.r....r..1.r.;..r..1.r.;..r..1.r....r._1.r....r..1.r.;..r..1.r....r..1.r.;..r._1.r....r._1.r....r..1.r.;..r..1.r.;..r..1.r....r._1.r....r..1.r.;..r..1.r....r..1.r.;..r._1.r....r._1.r....r..1.r.;..r..1.r.;..r..1.r....r._1.r....r..1.r.;..r..1.r....r..1.r.;..r._1.r....r._1.r....r..1.r.;..r..1.r.;..r..1.r....rt.r#t.t.r#.rktkkkk#tkt#kkt#t
et e T P N,
T e e e e e Pt e e e e Pt e P e e Mo Pl Mo e
e N N a  a  a  a  a  a at a  a aa t aa  aat aat atat
T et P P Pt i i i e e e o N N,
N N N N a t  n ot et aat
T i P e e e e e e P e P i e o i M i,
et e T e P N,
T e e e e Pt e e e e Pt e e i e Pt e P e e i P Mo e
N X N N N N A et
T et Pt P Pt P i i e i e o N N,
N N N N e e et
T T P R e e e e e e e P e P i e o P P e,
e et e T T e P N,
T e e e Pttt e e e e P e e i T Pt e P e e o P Mol e
T e e e T Y,
it P i it i i i e e e o e N,
N s N N e e et e
kk#tkk#kkt#ttk#t..1.r“..1.r....r..1.r.;..r._1.r....r._1.r....r..1.r.;..r..1.r.;..r..1.r....r._1.r....r..1.r.;..r..1.r....r..1.r.;..r._1.r....r._1.r....r..1.r.;..r..1.r.;..r..1.r....r._1.r....r..1.r.;..r..1.r....r..1.r.;..r._1.r....r._1.r....r..1.r.;..r..1.r.;..r..1.r....r._1.r....r..1.r.;..r..1.r....r..1.r.;..r._1.r....r._1.r....r..1.r.;..r..1.r.;..r..1.r....r._1.r....r..1.r.;..r..1.r....r..1.r.;..r._1.r....r._1.r....r..1.r.;..r..1.r.;..r..1.r....rt.r#t.t.r#.rktkkkk#tkt#kkt#t
ey . T
T e e P e e e P e e i i e Pt e P e e o P Mol e
....#...t...#...#...t...#...#...t...#...# ._1..._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...._....t.._.#...#...t...#...#......H.rH.rH.rH.rH.rH.rH.rH H.rH.rH.rH.rH.r
F N I e I e g O T
.:..T.:..T.:..T.:..Tb..fb..fb..fb..fb..fb..fb. 3 #**f**#**f.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..Tb..fb..fb..?b..f.#*#**?**#* l..T.:..Tb..f.:..fb..?b..fb..fb..fb..fb..fb..fb..fb..f
.T*.T*.f*b.*.f*.'.b-.f. ..'-. ..f. ..'.. F ..'.. . " ..f ..'.. ..T. ..'. ******************.'.*.T*.'.*.T*.'-*.f*.'.*.T*.'.*.T*.'-*.f*.'.*.T*.'.*.T*.'-*.f*.'.*.T*.'.*.T*.'-*.f*.'.*.T*.'.*.T*.'-*.f*.'.*.T*.'.*.T*.'-*.f*.'.*.T*.'.*.T*.'-*.f*.'.*.T*.'.*.T*.'-*.f*.'.*.T*.'.*.T*.'-*.f*.'.*.T*.'.*.T*.T***************** }.*.T*.T*.f*b.*.f*.'.*.f*b-*.f*b.*.f*b.*
.:..T.:..T.:..Tb..fb..f.l - k4 ?*f.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..T.:..Tb..fb..fb..fb..fb..fb..fb..fb..fb.*#? l..T.:..Tb..f.:..fb..?b..fb..fb..fb..fb..fb..fb..fb..f
.:..Tb..?b..Tb..Tb..T.f d .Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..Tb..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..Tb..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..Tb..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..Tb..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..T }..T.:..Tb..?b..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..T
.:..T.:..T.:..Tb..fb..f.l A ?*f.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..T.:..Tb..fb..fb..fb..fb..fb..fb..fb..fb.*#? l..T.:..Tb..f.:..fb..?b..fb..fb..fb..fb..fb..fb..fb..f
b..Tb..Tb..Tb..Tb..r.l 2 .Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..T.:..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..Tb..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..Tb..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..T l..Tb..Tb..Tb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..T
b..Tb..Tb..Tb..Tb..r.l 2 .Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..T.:..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..Tb..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..Tb..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..T l..Tb..Tb..Tb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..T
.:..T.:..T.:..Tb..fb..f.l A ?*f.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..T.:..Tb..fb..fb..fb..fb..fb..fb..fb..fb.*#? l..T.:..Tb..f.:..fb..?b..fb..fb..fb..fb..fb..fb..fb..f
.:..Tb..?b..Tb..Tb..T.f d .Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..Tb..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..Tb..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..Tb..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..Tb..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..T }..T.:..Tb..?b..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..T
b..Tb..Tb..Tb..Tb..r.l 2 .Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..T.:..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..Tb..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..Tb..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..T l..Tb..Tb..Tb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..T
b..Tb..Tb..Tb..Tb..r.l 2 .Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..T.:..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..Tb..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..Tb..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..T l..Tb..Tb..Tb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..T
.:..T.:..T.:..Tb..fb..f.l A ?*f.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..T.:..Tb..fb..fb..fb..fb..fb..fb..fb..fb.*#? l..T.:..Tb..f.:..fb..?b..fb..fb..fb..fb..fb..fb..fb..f
.:..Tb..fb..fb..'b..r.f d .Tb..r.:..T.'..Tb..r.:..T.'..Tb..r.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..r.:..T.'..Tb..r.:..Tb..Tb..r.:..T.'..Tb..r.:..T.'..Tb..r.:..T.'..Tb..Tb..T.'..Tb..T.:..T.'..Tb..r.:..T.'..Tb..r.:..Tb..Tb..r.:..T.'..Tb..r.:..T.'..Tb..r.:..T.'..Tb..Tb..T.'..Tb..T.:..T.'..Tb..r.:..T.'..Tb..r.:..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..T }..T.:..Tb..fb..fb..'b..fb..fb..'b..fb..fb..'b..rb..f
b..Tb..Tb..Tb..Tb..r.l 2 .Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..T.:..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..Tb..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..Tb..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..T l..Tb..Tb..Tb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..T
.:..T.:..T.:..Tb..fb..f.l A ?*f.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..T.:..Tb..fb..fb..fb..fb..fb..fb..fb..fb.*#? l..T.:..Tb..f.:..fb..?b..fb..fb..fb..fb..fb..fb..fb..f
.:..Tb..?b..Tb..Tb..T.f d .Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..Tb..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..Tb..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..Tb..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..Tb..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..T }..T.:..Tb..?b..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..T
.;..T.:..T.J..T.;..T.:..r.f g .T.;..r.J..T.:..T.;..r.J..T.;..T.;..r.;..T.;..T.:..T.J..T.;..T.:..T.J..T.;..T.:..r.J..T.;..T.;..r.J..T.:..T.;..r.J..T.:..T.;..r.J..T.;..T.;..r.;..T.;..T.;..T.a..T.;..T.:..T.J..T.;..T.:..r.J..T.;..T.;..r.J..T.:..T.;..r.J..T.:..T.;..r.J..T.;..T.;..r.;..T.;..T.;..T.a..T.;..T.:..T.J..T.;..T.:..r.J..T.;..T.;..r.J..T.:..T.;..r.;..T.#.T&..r.;..T.#.T&..r.;..T#.T&..T.#.T#.T J..T.#.T.:..T.;..T.#.T.;..T.a..f.#.'b..f.a..f#.'b..r.#.f
b..Tb..Tb..Tb..Tb..r.l 2 .Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..T.:..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..Tb..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..Tb..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..T l..Tb..Tb..Tb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..T
.:..T.:..T.:..T.:..Tb..'.l A E*?.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..T.:..T.:..Tb..'b..'b..'b..'b..'b..'b..'b.*#k l..T.:..Tb..'.:..'b..'b..'b..'b..'b..'b..'b..'b..'b..'
.:..Tb..?b..Tb..Tb..T.f d .Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..Tb..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..Tb..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..Tb..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..Tb..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..T }..T.:..Tb..?b..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..T
b..Tb..Tb..Tb..Tb..r.l 2 .Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..T.:..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..Tb..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..Tb..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..T l..Tb..Tb..Tb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..T
.:..T.:..T.:..Tb..fb..f.l A ?*f.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..T.:..Tb..fb..fb..fb..fb..fb..fb..fb..fb.*#? l..T.:..Tb..f.:..fb..?b..fb..fb..fb..fb..fb..fb..fb..f
.:..T.T.T.:..T.:..T.T.r.l d .T.:..r.:..T.:..T.:..r.:..T.:..T.:..r.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..r.:..T.:..T.:..r.:..T.:..T.:..r.:..T.:..T.:..r.:..T.:..T.:..r.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..r.:..T.:..T.:..r.:..T.:..T.:..r.:..T.:..T.:..r.:..T.:..T.:..r.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..r.:..T.:..T.:..r.:..T.:..T.T.r.:..T.:..T.T.rb..T.:..T.T.r.:..T.:..T.T.T.:..Tb..T l..T.:..T.T.T.:..T.:..T.T.T.:..T.:..T.T.T.:..T.:..T.T.T.:..T
b..Tb..Tb..Tb..Tb..r.l 2 .Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..T.:..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..Tb..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..Tb..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..T l..Tb..Tb..Tb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..T
.;..T.:..T.J..T.;..T.:..r.f g .T.;..r.J..T.:..T.;..r.J..T.;..T.;..r.;..T.;..T.:..T.J..T.;..T.:..T.J..T.;..T.:..r.J..T.;..T.;..r.J..T.:..T.;..r.J..T.:..T.;..r.J..T.;..T.;..r.;..T.;..T.;..T.a..T.;..T.:..T.J..T.;..T.:..r.J..T.;..T.;..r.J..T.:..T.;..r.J..T.:..T.;..r.J..T.;..T.;..r.;..T.;..T.;..T.a..T.;..T.:..T.J..T.;..T.:..r.J..T.;..T.;..r.J..T.:..T.;..r.;..T.#.T&..r.;..T.#.T&..r.;..T#.T&..T.#.T#.T J..T.#.T.:..T.;..T.#.T.;..T.a..f.#.'b..f.a..f#.'b..r.#.f
.:..T.:..T.:..Tb..fb..f.l A ?*f.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..T.:..Tb..fb..fb..fb..fb..fb..fb..fb..fb.*#? l..T.:..Tb..f.:..fb..?b..fb..fb..fb..fb..fb..fb..fb..f
.:..Tb..?b..Tb..Tb..T.f d .Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..Tb..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..Tb..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..Tb..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..Tb..T.'..Tb..T.:..T.'..Tb..T.:..T.'..Tb..T.:..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..T }..T.:..Tb..?b..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..Tb..T
.:..T.:..T.:..T.:..Tb..'.l A E*?.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..T.:..T.:..Tb..'b..'b..'b..'b..'b..'b..'b.*#k l..T.:..Tb..'.:..'b..'b..'b..'b..'b..'b..'b..'b..'b..'
b..Tb..Tb..Tb..Tb..r.l 2 .Tb..r.:..Tb..'b..fb..fb..'b..fb..fb..'b..fb..fb..'b..rb. .l..T.:..Tb..T.:..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..T.:..T.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..r.:..Tb..Tb..T.:..Tb..T.:..T.:..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..Tb..T l..Tb..Tb..Tb..Tb..Tb..rb..Tb..Tb..rb..Tb..Tb..rb..T
o e iy o i iiiiiiiiiiiiiiiiiiiikiiikiiikiiikiriikiriiirikririkririr I I I IR i g A B Y )
.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..fb..f.:..fb..fb..fb..fb..fb..fb..fb..fb..fb. ¥ .T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..Tb..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..T.:..Tb..fb..fb..fb..fb..fb..fb..fb..fb..f l..T.:..Tb..f.:..fb..?b..fb..fb..fb..fb..fb..fb..fb..f
......._..._..._..._..._......._..._..._..._..._......._..._..._..._..._......._..._..._..._..._......._..._..._..._..._...........q................q................q...............a_: e o o e e T T e e e e e e e e e e e e e e e e T e . ”.rH.rH.rH.rH.rH.rH.rH.rH.rHrH.rH.rH.r
. I I I IR i g A B Y )
.:..T.;..r.J..T.:..T.;..r.J..T.;..T.;..r.;..T.;..T.:..T.J..T.;..T.:..T.;..T.#.T.;..T.a..f.#.'b..f.a..f#.'b..r.#b.# L ?#?#Eb..r.J..T.;..T.;..r.J..T.:..T.;..r.J..T.:..T.;..r.J..T.;..T.;..r.;..T.;..T.;..T.a..T.;..T.:..T.J..T.;..T.:..r.J..T.;..T.;..r.J..T.:..T.;..r.J..T.:..T.;..r.J..T.;..T.;..r.;..T.;..T.;..r.a..T.;..T.:..T.J..T.;..T.:..r.J..T.;..T.;..r.J..T.:..T.;..r.J..T.:..T.;..r.J..T.;..T.;..r.;..T.;..T.;..r.a..T.;..T.:..T.J..T.;..T.:..T.J..T.;..T.;..r.J..T.#.T.;..r.;..f.#.'&..r.;..f.#.'&..rb..f#?*?#?
.;..T.;..r.;..T.;..T.:..T.J..T.;..T.:..T.;..T.;..T.:..T.a..f.;..'.#.fb..f#.'.#.r.# i i E*?#?#E*?#.T.;..T.;..r.a..T.;..T.:..T.J..T.;..T.:..r.J..T.;..T.;..r.J..T.:..T.;..r.J..T.:..T.;..r.J..T.;..T.;..r.J..T.;..T.;..r.;..T.;..T.:..T.J..T.;..T.:..T.J..T.;..T.;..r.J..T.:..T.;..r.J..T.:..T.;..r.J..T.:..T.;..r.J..T.;..T.;..r.;..T.;..T.:..T.J..T.;..T.:..T.J..T.;..T.;..r.J..T.:..T.;..r.J..T.:..T.;..r.J..T.:..T.;..r.J..T.;..T.;..r.;..T.;..T.:..T.J..T.#.T.:..T.#.T.#.Tb..f.#.f#.'*?#?#?*?#?
[ R I R TR R U S R N N U O O O ) B I I T N N N N N N I N I N N I N I N N I N I N T R e R T L N L I N N T D R R T R T TN R N I U T TN T R N U R U R U U Y

o N A R N A R N N A N N N A N e N o N A o R e A N e R N N A e A e

]
>
£
....-.K.
:
..h_-.-.



U.S. Patent Feb. 23, 2016 Sheet 2 of 5 US 9,270,798 B2

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

204
HSPLAY CALLED PARTY MBS0
NCOMING CALL”

AU LU UL LU UL U UL U UL U UL U LU UL U UL LU UL LU UL U U L U
LA

N N

T -. 206 [acey
. PRIVACY FEATURE ENABLED?
e ™

| l.'."f""'-‘-r .

11111111111111

*-'-*'-‘-"-'-*'-'-*'-‘-"-‘-*-'-*'-'-*'-‘-*-'-*'-'-*'-'-*-'-*'-‘-"-'-*'-'-*'-‘-"-'-*'-'-*'-'-*'-‘-*-'-*'-'-*'-“qﬁ"-'-'-*'-'-*'-'-*'-‘-"-'-*'-'-*'-'-*'-‘-*'-'-*'-'-*'-'-*-'-*'-'-*'-'-*'-'-*'-‘-"—'-*-'-*'-'-"—'-*—'-"—'-"—'-*
ol

ol
.'*
)
L
)
ol
.'*

- r-""'"ﬂ""“« |

, ....'.a"."'

.F.'i. - i“__
A » ML
A ‘ '3 i‘} -.""‘fﬂ'
-~ é . =N
o ata,
P
v . -
. q. . - .ﬁ‘
oy "’ﬁ hl. "‘-l.'-;' - A R TS SaL 3 Jﬁﬂ.ﬂ"-

i
o

i S AN EXCERTION
" s,

e
e
o

T GROUPY o™
"‘-'"“‘-:-:w.,.__.:-;.-‘-.-.-'* ‘ N{:}

)
_
11'1
':" '''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''' #

il
ERARLE MID

S -‘f -" "f -" -‘f "' -‘f -" "f -" -“_. "l' -‘f -" "f -" -‘f +‘ -" "f -" -‘f "' -‘f -" "f -" -‘f "' -‘f -" "f -" -“_. "'

1

Sl
)

Sl

214
DETERMINE AND SAVE NOISE LEVEL FROM MIC

I 8 e e e e e S e

S F18 '"\.,..%
%iﬁ FANDLE OALL IN ]
. CONVENTIONAL MANNER /

o

Ay

o




U.S. Patent Feb. 23, 2016 Sheet 3 of 5 US 9,270,798 B2

llllll

4
FROM
NG 23

"-'-'-'-'-'-r'-r'-'-'-'-'- A

e T o,

s e
N N CHGE LEVEL » MAX IS

306
SEND MESSAGE TO CALLING PARTY:
PWHEY ENVIONMENT, YOU MIGHT HAVE DIFFRLTY

by HH"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-é‘-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-"-'-'-‘-'-'-‘-'-'-‘-'-'-‘-'-'-‘-'-‘-‘-'-‘-‘-‘-ﬂ%
s}ﬂ%ﬁ'
Er -t TR B 3 ; .
R A _3, " : & ; \ "utn
e W, YO S e R q.:? ' N - h

a 'ﬁﬁ
SAMPE L EVEL OF AUDIC RING TONES FROM MIC

T o e, p i e oy e e e e e e e et e e e e e e e e e e e e e e e e e e e el e e

I.I.I*I.I.I*I.I.I*I.I

- W, _{ K 3
"wln'sln'nin'sn s in'n s n e e n s n e n"nn"y". .;:;: U] { A o  a a b L L S e e e
H

P «-*'“""ﬁ KRN M%""'-«. -
.,;f*”‘ ﬁufﬁ 3 1 RN w AMRBRALIRA ;,b ...........................................................................................
:"l»r':-,.,d_%1 ? Mﬁ E (;; Hﬁ Li’} 1.:'""‘":.’.‘ .

el
o
-"f"'.n -...'f'"ﬁ

. o
-ﬁ.,_'.“ R .-{"-""FF

. -.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-.-2

AT A T e e e e e e e e e e

iiiiiiiiiiiiiiiiiiiii

A

lllll

i_,':""-’
:.af
E'?-'?
S
:%
&y S
“‘{
w3
%
> ()
R
“wn%
;e
CE-'
i ¢
Eﬁ?
MR 13
%
i
f’"’?
33
5
N
A

=
a
-
"
a
_l
-

-
-

-
a
-
-
a
_l

-
a
-
"
a
_l
-
a
_l

-
a
-
-
a
_l
-

-
-

-
a
_l
-
a
_l

-
a
-
-
a
_l
-
a
_l

-
a
_l
-
a
_l
-

-
-
"
a
_l
-
a
_l

-
k.
-
-
a
_l
-
a
_l
"
a
_l
-
a
_l
-

-
-
-
a
_l
-
a
_l

-
a
_l
-
a
_l
-
a
_l
-
a
_l
-
a
_l
-
a
_l
-
a
_l
-
a
_l
-
a
_l
-
a
_l
-
a
_l
-
a
_l
-
a
_l
-
a
_l

AL SAAASAAAA A A A AN S AN SRS S NS SN, z ]

1*. X
% Hﬁ% i:;%. ' E:.Z {j&i i ' % ?@ fé%ﬂﬂ%mmmmmmmmmmmmmmmmmmmmw
:"-

.'-""‘




U.S. Patent Feb. 23, 2016 Sheet 4 of 5 US 9,270,798 B2

'.n.-‘-.-‘-.-.-_-‘-.-_-‘-.-‘-‘-.-.-‘-.-_-.-.w.‘

fimen s:w:;»z"f
N

-'.'

FEE 4

e e " -'-!"-'- Ll il

Jﬁﬂ, Hﬂﬂf I;ﬁgghﬂuhr
fﬁJ! ﬂhﬁ%. ﬁfﬁ- “H“hQ
.""f:- T W ﬁh"‘-. e ol T "'-.-.!‘_
T g T P T
" R | ) h .'_ T
£ CONKEDY et Geead] O GALLIE e
u. | L . el
T BUTTOMNT 7 T PROGRESST d
N, ) ) e
e :
ﬂ"-,-..q.,w:;,",-i" f-“'.'-'. - .,.,-.,.,-.:f;.,-...;-.-;-.- . -'."*w,‘
- o . s
Pt :
i_.._-.-'?"ﬂ ﬁ?% E
o ", v
o sma'.‘.‘ti y :
e it o -y
ﬁt‘s}??ﬂ a_:':' E
uuh Tf ;
agnt viw
316>
: "ﬂ:. .
NCY ' ?}i-"-ié Y '-*;'aa....;-“{'
%, _ 3;{3 #_,-'*"'"" __________________________________________________________________________________________ __‘%
1 HARDLE CALL I 3
';

e

o  DONVERTIONAL MANNER /

413
EMABLE
PRIVACY

4345
EoARLE
PV ARCY

P i Y, , K tﬁgﬂi ) e

o A5 ~. e e .,

“-., 3:5"" eEEET '"'{.3 P ki N S o P
i‘ﬂ J".p 'cr-.i Y o ;.1 }'ﬁ ﬁhg E ‘I'-i‘ i' _

__\‘-.

y e e e e
L A L B L L L L L L L P L L L L L
e e T T T g T e T g T g e
-
f
L3

f.},b*':&%:ri &
BA

EERRRERERRRERERR R

¥.
*.!..h -‘i.‘iﬁ

e .-’“""r e'i .,;'V : -‘h"“n_,_‘

Fy

< PASCONNEDT S i o

"

"""-.. i‘} i3 {}Eﬁ.ﬁmﬂ
o

Eert
R

TERAMINATE
AL ARD
GLE -e?a-N LA

n."

.i“f‘

r 1.1-1.1.1-1.1.1-1.1. - - - - - -1-1-1-1-

;
%
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
;
:

e kv ke v ke, e ok e ke v ke, e k. e e e, ok ke, o o, e, ke, e, e ke, e, ke ok, e ke, ke, e ke, ke, e, o ke, e ke, o e ke, e s e ke, ke, e ok,



U.S. Patent Feb. 23, 2016 Sheet 5 of 5 US 9,270,798 B2

P / N
FIG. 5 1520j | 540
510 508 504 T |
PROCESSOR RAM ROM 505
/0 ADAPTER
502 |
o 40 550 554
— COMM. DISPLAY
542 S ADAPTER ADAPTER ADAPTER

-
| | 546\




US 9,270,798 B2

1
RING-TONE DETECTION IN A VOIP CALL

TECHNICAL FIELD

The invention relates to telephony 1n general and especially
to detecting conditions at a called party location that can
interfere with satisfactory communication in a voice over IP
setting.

BACKGROUND OF THE INVENTION

Communication has always been a key element of our
society, and even more so 1n present time where communica-
tion 1s required to be nearly instant. Over time, types of
communications have evolved, traditional remote telecom-
munication 1s progressively being replaced by internet based
communications, and today 80% of the new generation of
home-users use the traditional phone less, switching to more
interactive types of communication that embrace technology
such as VoIP that provides audio & video components at a
cheaper cost than traditional telephony methods. VoIP tech-
nology 1s becoming more accessible and sometimes as a free
service across the globe. VoIP 1s proposed as part of internet
packages offered by service providers as a competitive argu-
ment. From a business point of view VoIP technology 1s also
very important, as more & more company employees are able
to work remotely 1n the comiort of theirr own home. Thus,
internet services such as VoIP are important, especially when
users need to communicate one-to-onel or to participate in
teleconferences, which often require audio or video services.
In both cases, private & company users, depend on good
functionalism of their computer devices to see and hear prop-
erly. The invention focuses on the audibility function in
addressing the problem of muted, low level or disabled audio
devices and noisy environments when incoming VolP calls
are recerved at a called party location. Users are often not 1n
front of theirr computer screens even 1f their computers are
operating; 1n such cases, they rely on an audible sound (a
ring-tone) to be notified of mcoming calls. However, the
computer sometimes cannot play ring-tones. This can happen
for different reasons; for example, 1. the sound system has
been switched oft, or the volume lowered or muted, 2. sound
has been redirected to a headset, 3. the called party location
might be excessively noisy.

In these cases, 11 a called party happens to be away from the
computer, he or she will not be able to hear the ring-tones of
an incoming VoIP call. A calling party 1s also unaware of such
conditions at the called party location and will probably
respond 1nappropriately, such as continued ringing or
repeated calls. The mvention can be especially important for
urgent incoming calls when ring-tones cannot be heard.

SUMMARY OF THE INVENTION

A first embodiment 1s a method for alerting a calling party
in a Voice over IP (VoIP) call that a called party might not be
able to hear ring-tones. At a called party location, 1n response
to a call arrving on an IP connection, the audible level of
ring-tones that are generated by a microphone associated with
a VoIP computer application 1s sampled. Responsive to the
audible level of ring-tones generated by the microphone
being below a mimmum threshold, a message 1s transmitted
to the calling party via any available connection that the called
party might be unable to hear the ring-tones.

A second embodiment 1s a computer program product hav-
ing a storage medium containing computer mstructions for
controlling a computer to alert a calling party 1n a Voice over
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IP (VoIP) call that a called party might not be able to hear
ring-tones. Responsive to a call arriving on an IP connection,
the audible level of ring-tones that are generated by a micro-
phone associated with a VoIP computer application 1s
sampled. Computer instructions responsive to an audible
level of ring-tones generated by the microphone being below
a minmimum threshold transmit a message to the calling party
via any available connection that the called party might be
unable to hear the ring-tones.

A third embodiment 1s a system for alerting a calling party
in a Voice over IP (VolP) call that a called party might not be
able to hear ring-tones. The system comprises a computer
attached to an incoming IP connection. The computer is
responsive to a call arriving on the IP connection for sampling
the audible level of ring-tones that are generated by a micro-
phone associated with a VoIP computer application. The com-
puter 1s responsive to an audible level of ring-tones generated
by the microphone being below a mimimum threshold for
transmitting a message to the calling party via any available
connection that the called party might be unable to hear the
ring-tones.

The above as well as additional objects, features, and
advantages of the present invention will become apparent 1n
the following detailed written description.

BRIEF DESCRIPTION OF THE DRAWING

The novel features believed characteristic of the invention
are set forth in the appended claims. The mvention itself
however, as well as a preferred mode of use, further objects
and advantages thereot, will best be understood by reference
to the following detailed description of an illustrative
embodiment when read in conjunction with the accompany-
ing drawings, wherein:

FIG. 1 shows an illustrative computer screen of a VoIP
application running in a computer at a called party location;

FIGS. 2 and 3 show an illustrative flowchart of steps that
might be performed by the VoIP application in response to an
incoming call;

FIG. 4 shows an 1illustrative flowchart of a portion of the
VoIP application that responds to actions of a user with the
screen of FIG. 1; and

FIG. 5 1s an 1llustrative block diagram of components of a
computer that could be used to practice the invention.

DETAILED DESCRIPTION

As will be appreciated by one skilled 1n the art, the present
invention may be embodied as a method, system, or computer
program product. Accordingly, the present mmvention may
take the form of an entirely hardware embodiment, an entirely
software embodiment (including firmware, resident software,
micro-code, etc.) or an embodiment combining software and
hardware aspects that may all generally be referred to herein
as a “‘circuit,” “module” or “system.” Furthermore, the
present invention may take the form of a computer program
product on a computer-usable storage medium having com-
puter-usable program code embodied 1n the medium.

Any suitable computer usable or computer readable
medium may be utilized. The computer-usable or computer-
readable medium may be, for example but not limited to, an
clectronic, magnetic, optical, electromagnetic, inirared, or
semiconductor system, apparatus or device. More specific
examples (a non-exhaustive list) of the computer-readable
medium would include the following: an electrical connec-
tion having one or more wires, a portable computer diskette,
a hard disk, a random access memory (RAM), a read-only
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memory (ROM), an erasable programmable read-only
memory (EPROM or Flash memory), an optical fiber, a por-
table compact disc read-only memory (CD-ROM), an optical
storage device, or a magnetic storage device. Note that the
computer-usable or computer-readable medium could even
be paper or another suitable medium upon which the program
1s printed, as the program can be electronically captured, via,
for instance, optical scanning of the paper or other medium,
then compiled, interpreted, or otherwise processed 1n a suit-
able manner, 11 necessary, and then stored 1in a computer
memory. In the context of this document, a computer-usable
or computer-readable medium may be any medium that can
contain, store, communicate, or transport the program for use
by or in connection with the instruction execution system,
apparatus, or device.

Computer program code for carrying out operations of the
present mvention may be written 1 an object oriented pro-
gramming language such as Java, Smalltalk, C++ or the like.
However, the computer program code for carrying out opera-
tions of the present invention may also be written 1n conven-
tional procedural programming languages, such as the “C”
programming language or similar programming languages.
The program code may execute entirely on the user’s com-
puter, partly on the user’s computer, as a stand-alone software
package, partly on the user’s computer and partly on a remote
computer or entirely on the remote computer or server. In the
latter scenario, the remote computer may be connected to the
user’s computer through a local area network (LAN) or a
wide area network (WAN), or the connection may be made to
an external computer (for example, through the Internet using
an Internet Service Provider).

The present invention 1s described below with reference to
flowchart illustrations and/or block diagrams of methods,
apparatus (systems) and computer program products accord-
ing to embodiments of the invention. It will be understood
that each block of the flowchart i1llustrations and/or block
diagrams, and combinations of blocks 1n the flowchart 1llus-
trations and/or block diagrams, can be implemented by com-
puter program instructions. These computer program nstruc-
tions may be provided to a processor of a general purpose
computer, special purpose computer, or other programmable
data processing apparatus to produce a machine, such that the
instructions, which execute via the processor of the computer
or other programmable data processing apparatus, create
means for implementing the functions/acts specified 1n the
flowchart and/or block diagram block or blocks.

These computer program instructions may also be stored in
a computer-readable memory that can direct a computer or
other programmable data processing apparatus to function 1n
a particular manner, such that the instructions stored 1n the
computer-readable memory produce an article of manufac-
ture including mstruction means which implement the func-
tion/act specified 1in the flowchart and/or block diagram block
or blocks.

The computer program instructions may also be loaded
onto a computer or other programmable data processing
apparatus to cause a series ol operational steps to be per-
formed on the computer or other programmable apparatus to
produce a computer implemented process such that the
instructions which execute on the computer or other program-
mable apparatus provide steps for implementing the func-
tions/acts specified in the flowchart and/or block diagram
block or blocks.

The computer program 1nstructions can be stored as com-
puter instructions in a remote data processing system and
downloaded over a network from the remote data processing
system.
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The computer program instructions can be stored in a
server data processing system and downloaded over a net-
work to a remote data processing system for use 1n a computer
readable storage medium with the remote system.

A “Voice over IP” (VoIP) application lets two users talk to
cach other through a network (usually the internet) by using a
microphone and a sound system (speakers, headsets, external
sound systems), either connected to theirr computer, or
embedded therein, as 1s the case of most computer mobile
devices. A first user (a caller) calls another user (a called
party) by usually selecting the called party’s name 1n the
application and then selecting “phone call” or “video call”.
The called party’s computer usually displays a window with
a visible message on the computer screen, and plays an
audible sound (usually called a ring-tone). Assuming that the
called party 1s present, he or she sees or hears the alert and
accepts the incoming call.

FIG. 1 shows some illustrative details that might be dis-
played on a computer screen of a VoIP application being run
by a computer. At the top of FIG. 1 there might be a series of
iconic buttons that a user might use to direct and configure the
VoIP application. For example, a CONNECT button 102 can
be used to 1mitiate an outgoing, a DISCONNECT button 104
can be used to disconnect from a call, a MIC button 106 can
be used to enable or disable a microphone, a PRI button 106
can be used to disable the monitoring of ring-tones and local
noise through the microphone if the user 1s concerned about
privacy, and a CONFIG button can be used to configure other
functions of the VoIP application. A caller ID field 112 might
be present to 1dentily a calling party by name or other means.
Typically, there 1s no CONNECT button. One can just double
click on a recipient name.

FIGS. 2 and 3 illustrate 1llustrative steps performed by the
VoIP application 1n response to an incoming call. The call 1s
received at 200. Step 204 displays a message on the called
party’s screen 1identifies the incoming call and might identify
the calling party in the 1D field 112 of FIG. 1. Step 206
determines 11 the user at the called party location has enabled
a privacy feature that disables the monitoring of ring-tones or
location noise coming through the microphone. If the privacy
feature 1s not enabled, step 212 ensures that the microphone 1s
enabled. I the privacy feature 1s enabled, then step 208 deter-
mines from a configuration file 1f the calling party 1s identified
as an exception to the privacy feature. For an example, a user
might generally want the privacy feature enabled, but still
wish to disable the privacy feature for emergency calls or calls
from select people. Step 210 determines from the mncoming
calling party i1dentification and the configuration file i1 the
calling party 1s 1dentified as an exception to the disablement
of the privacy feature. If the answer at 212 1s yes, the local
microphone 1s enabled by step 212. This 1s achieved by using
an API conventionally provided by VoIP service providers.
The same API can be used to monitor audio levels received by
the microphone, as discussed below. If the answer 1s no at
212, the microphone 1s left disabled and the remainder of the
call 1s handled 1n a conventional manner, as stated at step 216.
Assuming that the microphone 1s enabled, step 214 monitors
the sound coming from 1t to determines and saves a measure
of the level of noise 1n the vicinity of the VoIP computer. The
VoIP application then continues at “A” of FIG. 3.

Step 304 of FIG. 3 determines 11 the noise level measured
at step 214 exceeds a threshold level. If not, processing con-
tinues at step 308. If the noise level 1s high, the VoIP applica-
tion at step 306 generates and sends an alert message over the
IP connection to the calling party that the local environment 1s
noisy. Processing of the call preferably continues at step 308
where the VoIP application mitiates ring-tones through the
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local sound system. Step 310 samples the audio level of the
ring-tones heard by the microphone. Sampling might occur
more than once, as indicated at 312. When sampling 1s com-
plete, step 313 compares the sampled ring-tone audio level to

a minimum threshold. Preferably, the minimum threshold of 5

step 313 1s relative to the noise sampled in step 214. If the
audio level 1s less that the minimum threshold, then step 314
generates and sends a message to the calling party that the
called party might not be able to hear the ring-tones. Alterna-
tively, 1t might compare the audio level to the previously-
collected ambient noise level, and insures that the new level 1s
at least equal to the old_level+threshold. Messages sent to a
calling party can be sent via any available connection, such as
email or instant messaging. Preferably, the incoming IP con-
nection 1s used to send messages to a calling party. Irrespec-
tive of the sampled ring-tone level, processing of the call 1s
now handled 1n a conventional manner, as indicated at step
316.

There are numerous known methods for determining the
characteristics of audible signals such as ring-tones and
audible noise. One example that uses a Fourier transform
method 1s disclosed 1n United States Patent Application
20090157391, entitled “Extraction and Matching of Charac-
teristic Fingerprints from Audio Signals”. Another example1s
U.S. Pat. No. 4,028,496, entitled “Digital speech detector”
uses average peak levels attained during intervals of speech.
Known methods can include coarse-level “volume” checks,
or fine-grained frequency matching.

Other vanations of the disclosed embodiment can also be
casily implemented by workers skilled in the art. For
example, the ambient noise level can be compared with an
expected level of ring-tone to distinguish ringtone from back-
ground noise. The incoming noise, frequencies or level before
the ringtone 1s 1itiated can be compared with these charac-
teristics as ring-tone 1s generated to notily a caller that the
called party may not hear the ring-tone because of back-
ground noise.

FIG. 4 shows 1llustrative steps that the VoIP application
might perform 1n response to user interactions with the screen
of FIG. 1. Step 402 determines 11 the user has clicked on the
CONNECT button, If ves, step 404 determines 11 a call 1s
already 1n progress and 1gnores the event 1f yes. Otherwise,
steps 406 and 407 initiate an outgoing VoIP call 1n a conven-
tional manner.

Step 408 determines if the PRI (privacy) button has been
clicked. If yes, steps 410, 412 and 416 toggles the present
state of the privacy feature in a user configuration {ile.

Step 420 determines if the MIC (microphone) button has
been clicked. If so, steps 421, 426 and 427 toggle the enable/
disable state of the local microphone in the configuration file.

Steps 422 and 428 terminate a call in a conventional man-
ner 11 the DISCONNECT button has been clicked.

Other conventional features that are usually present, but
not discussed 1n any detail, are assumed to be present. For
example, 1t1s expected that a means for a user to add names or
other 1dentification to a privacy exception list in the configu-
ration file or other file 1s available.

If plural microphones are available (e.g. main microphone
and headset microphone), the VoIP application might let the
user configure which one 1s used for sound monitoring. As an
alternative to a privacy feature, a volume detector device (e.g.
decibel meter) could monitor ambient volume level. This
device can only detect audio levels as opposed to sounds and
should relieve users who are concerned with privacy.

FI1G. 5 illustrates a simplified example of an information
handling system that may be used to practice the present
invention. The mvention may be implemented on a variety of
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hardware platforms, including embedded systems, personal
computers, workstations, servers, and mainirames. The com-
puter system of FIG. 5 has at least one processor 510. Pro-
cessor 510 1s mterconnected via system bus 502 to random
access memory (RAM) 508, read only memory (ROM) 504,
and mput/output (I/0O) adapter 505 for connecting peripheral
devices such as disk unit 520 and tape drive 540 to bus 502.
The system has user interface adapter 340 for connecting
keyboard 542, mouse 544, or other user interface devices
such as audio output device 546 and audio mnput device 548 to
bus 502. The system has communication adapter 5350 for
connecting the mformation handling system to a data pro-
cessing network 552, and display adapter 354 for connecting
bus 502 to display device 556. Communication adapter 550
may link the system depicted in FIG. 5 with hundreds or even
thousands of similar systems, or other devices, such as remote
printers, remote servers, or remote storage units. The system
depicted in FIG. 5 may be linked to both local area networks
(sometimes referred to as intranets) and wide area networks,
such as the Internet.

The flowchart and block diagrams 1n the figures 1llustrate
the architecture, functionality, and operation of possible
implementations of systems, methods and computer program
products according to various embodiments of the present
invention. In this regard, each block in the flowchart or block
diagrams may represent a module, segment, or portion of
code, which comprises one or more executable instructions
for implementing the specified logical function(s). It should
also be noted that, 1n some alternative implementations, the
functions noted 1n the block may occur out of the order noted
in the figures. For example, two blocks shown 1n succession
may, 1n fact, be executed substantially concurrently, or the
blocks may sometimes be executed in the reverse order,
depending upon the functionality mvolved. It will also be
noted that each block of the block diagrams and/or tlowchart
illustration, and combinations of blocks in the block diagrams
and/or flowchart illustration, can be implemented by special
purpose hardware-based systems that perform the specified
functions or acts, or combinations of special purpose hard-
ware and computer instructions. The terminology used herein
1s Tor the purpose of describing particular embodiments only
and 1s not mtended to be limiting of the invention. As used
herein, the singular forms “a”, “an” and “the” are intended to
include the plural forms as well, unless the context clearly
indicates otherwise. It will be further understood that the
terms “comprises” and/or “comprising,” when used 1n this
specification, specily the presence of stated features, integers,
steps, operations, elements, and/or components, but do not
preclude the presence or addition of one or more other fea-
tures, integers, steps, operations, elements, components, and/
or groups thereof. The corresponding structures, materials,
acts, and equivalents of all means or step plus function ele-
ments 1n the claims below are intended to include any struc-
ture, material, or act for performing the function in combina-
tion with other claimed elements as specifically claimed. The
description of the present invention has been presented for
purposes of i1llustration and description, but 1s not intended to
be exhaustive or limited to the invention 1n the form disclosed.
Many modifications and variations will be apparent to those
of ordinary skill in the art without departing from the scope
and spirit of the mvention. The embodiment was chosen and
described to best explain the principles of the ivention and
the practical application, and to enable others of ordinary skall
in the art to understand the invention for various embodiments
with various modifications as are suited to the particular use
contemplated. Having thus described the invention of the
present application in detail and by reference to preferred
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embodiments thereof, 1t will be apparent that modifications
and variations are possible without departing from the scope
of the mvention defined 1n the appended claims.

We claim:
1. A method of alerting a calling party 1n a Voice over 1P
(VoIP) call that a called party might be unable to hear ring
tones, the method comprising:
at a called party location, 1n response to the VolP call
initiated by the calling party arriving on a computer
device of the called party via an IP connection, sam-
pling, by the computer device of the called party, an
audible level of ring tones indicating an incoming VoIP
call monitored by a microphone associated with a VoIP
computer application on the computer device of the
called party, and
responsive to the audible level of the ring tones indicating
the incoming VoIP call monitored by the microphone
being below a minimum threshold, transmitting, by the
computer device of the called party, a message to the
calling party via any available connection that the called
party might be unable to hear the ring tones indicating
the incoming VoIP call.
2. The method of claim 1, further comprising;
sampling, by the computer device of the called party, an
audio level of the ring tones indicating the imcoming
VoIP call monitored by the microphone,

comparing, by the computer device of the called party, the
audio level of the ring tones indicating the imcoming
VoIP call monitored by the microphone to the minimum
threshold, and
responsive to the audio level of the ring tones indicating the
incoming VoIP call monitored by the microphone being
below the minimum threshold, transmitting, by the com-
puter device of the called party, a noisy environment
message to the calling party over the available connec-
tion.
3. The method of claim 1, wherein the available connection
1s the IP connection.
4. The method of claim 1, wherein the available connection
1s an email connection.
5. The method of claim 1, wherein the available connection
1s an 1nstant messaging connection.
6. The method of claim 1, further comprising;
determining, by the computer device of the called party,
whether the called party has enabled a privacy flag, and

cnabling, by the computer device of the called party, the
microphone responsive to the privacy flag not being
cnabled.

7. A computer program product having a non-transitory
computer readable storage medium for controlling a com-
puter to alert a calling party 1n Voice over IP (VoIP) call that
a called party might be unable to hear ring tones, the non-
transitory computer readable storage medium comprising
computer mstructions which, when executed by the com-
puter, cause the computer to:

responsive to the VoIP call initiated by the calling party

arriving on the computer of the called party via an IP
connection, sample an audible level of ring tones 1ndi-
cating an mcoming VoIP call monitored by a micro-
phone associated with VoIP computer application on the
computer of the called party, and

responsive to an audible level of the ring tones indicating

the incoming VoIP call monitored by the microphone
being below a minimum threshold, transmit a message
to the calling party via any available connection that the
called party might be unable to hear the ring tones.
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8. The computer program product of claim 7, wherein the
computer nstructions further cause the computer to:
sample an audio level of the ring tones indicating the
incoming VoIP call monitored by the microphone,

compare the audio level of the ring tones indicating the
incoming VoIP call monitored by the microphone to the
minimum threshold, and

responsive to the audio level of the ring tones indicating the

incoming VoIP call monitored by the microphone being
below the minimum threshold, transmit a noisy environ-
ment message to the calling party over the available
connection.

9. The computer program product of 7, wherein the avail-
able connection 1s the IP connection.

10. The computer program product of claim 7, wherein the
available connection 1s an email connection.

11. The computer program product of claim 7, wherein the
available connection 1s an 1stant messaging connection.

12. The computer program product of claim 7, wherein the
program 1nstructions are stored 1n a data processing system,
and wherein the mnstructions are downloaded over a network
from a remote data processing system.

13. The computer program product of claim 7, wherein the
program 1nstructions are stored in a server data processing
system, and wherein the istructions are downloaded over a
network to a remote data processing system for use in a
computer readable storage medium with the remote system.

14. The computer program product of claim 7, wherein the
computer nstructions further cause the computer to:

determine whether the called party has enabled a privacy

flag, and

enable the microphone responsive to the privacy flag not

being enabled.

15. A system for alerting a calling party 1n a Voice over IP
(VoIP) call that a called party might be unable to hear ring-
tones, comprising:

a processor; and

a memory coupled to the processor, wherein the memory

comprises instructions which, when executed by the
processor, cause the processor to:
responsive to the VoIP call mitiated by the calling party
arriving on the computer of the called party via an IP
connection, sample an audible level of ring tones 1ndi-
cating an mcoming VoIP call monitored by a micro-
phone associated with a VoIP computer application on
the computer of the called party, and
responsive to an audible level of the ring tones 1ndicating
the imncoming VoIP call monitored by the microphone
being below minimum threshold, transmit a message to
the calling party via any available connection that the
called party might be unable to hear the ring tones.
16. The system of claim 15, wherein the instructions fur-
ther cause the processor to:
sample an audio level of the ring tones indicating the
incoming VoIP call monitored by the microphone,

compare the audio level of the ring tones indicating the
incoming VoIP call monitored by the microphone to the
minimum threshold, and

responsive to the audio level of the ring tones indicating the

incoming VolP call monitored by microphone being
below the minimum threshold, transmit a noisy environ-

ment message to the calling party over the available
connection.
17. The system of claim 15, wherein the available connec-
tion 1s the IP connection.
18. The system of claim 15 wherein the available connec-
tion 1s an email connection.




US 9,270,798 B2
9

19. The system of claim 15, wherein the available connec-
tion 1s an 1nstant messaging connection.
20. The system of claim 15, wherein the nstructions fur-
ther cause the processor to:
determine whether the called party has enabled a privacy 5
flag, and
cnable the microphone responsive to the privacy tlag not
being enabled.
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