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ABSTRACT

In this paper, we propose an improved Multi Gray-Leveling scheme which reduces the problems of the
existing Multi Gray-Leveling scheme suggested as a way of prevention against call spam in VoIP
environment. The existing scheme having two different time period distinguishes the possibility of call spam
by checking the call interval, so that it prevents the spammer’s avoidance controlling the call interval. This is
the strength of the existing one but it can misunderstand the normal user as a spammer due to taking long
term time period. To solve this problem, this paper proposes the upgrade scheme which utilizes the receiver’s
action pattern as well as the caller’s action pattern. It has such a good strength that can do gray leveling via
the collected information in the database of VoIP service provider without user’s direct involvement. Hence it

can be a very effective way of VoIP spam detection.
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Fig. 1. The pseudo code of existing Multi Gray-Leveling.

?“2& Rk *lEﬂ% 2 A7) Attt
) = 3¥s] a5 A 3
T5 24 l~— 753% e ATl gt ek
offAIE 21 Aol ofsfA] AEH oz Al (2~
H 7Fs Aol At A 29 FASE '
7} == whAjelet.

o] 712 719 shte] ks 7 aL 2w
= gpdsle 7|3 o2 Adur) AEHes &
= WA= A5 2 5] ARl oA 2~
A7b FAEES AAlE] glom, o] A 2
o] e Has Aol °17ﬂ%k—% W\ =7
ol 23 ApdS folsHA & 5 sle ARS 7
o} ke 2sfeirt 31 7] aeste] s A
Sk 7P ete g2 ARlel diEkem 23
o] ofsd7] wiiel o] 72 EEH = A
& E3E 7RI e o] 7S |4 1A
o2 32 WAIXT|E EALS A= AHAF /\]..Q-x]-y}

2 232 edhs AL HA TS T

T glon dh A oFs} ubggk A% SH (A9
s|age])7t A R A8E7] wlitel] o]t AR
Zhel T3k 3] 5ol ofee- TAI7E siet.

N
4

=

rﬂl

g

. et 7|8

B Ao 712 Multi Gray-Leveling 714
oA B 753 FA9E ukAle) w2 FA|S 5
A7) 9lsiA $212ke] E3A7F el 7uke] 3=
e yEEX R 3esls A2 AXRS Aeksit)
olufe] 414 smahe AbgAte] HaAel Aslel

Aol 3le] hsdt alrte] FEAIRRS &8sk
24 AREAE EHAe] flm=E et 7]E
Multi Gray-Leveling 7]%ellA] ]34l A
AL AT = AR = 24 o] Aks3)7)
el et rlsAde]l Exigiel. wEhkA Aljleh=
]HJO FAIZRY] E3A7E veule shgslo] A~
oA9-g TRk, o] 7129 21 7] Al 7h
ZX| 2 AL3s)o] Hle] Ak ZS FATo N

B 7PS ARATLaA Ak B el Al
she 719l Call 28 912 919 7S A
2013 414 o] A% o] e el 27}
Aot

-

o 2ol Wl e A7kl ekl 5 97
& Amsha, olefgt AL A&HOw o)
14

]—f: Multl Gray—Leveling 71H-e 2] = 7}
A 27 F A WA aEEta gl7] wistell A
ARgALe T3t % 5’—%7]' WHAs= wAlE 7RI
A5 ‘fxﬂ«] °H H“H Xﬂ"} ZIHell=
WA 7Fel 4~ *
< Al ;9.%3}04 Zé"c”—q. °T °473i FetE= 3
o el Hhe] AsFo] Ao wE AAIE
o} Al’b 71He] AAE 2% Ve 2 2L v

® 2. FF 3
Table 2. Additional notation.

7] v
F | 4121 =) (-(1<F<l)
D | A A7 Fszt
Davr | AlAke] 4 E3pA7E
o | FARe] FEAITE mEEAt
A7) E3pA7ke] BEAFEE S A
2| g

www.dbpia.co.kr



= EAF3| =] *12-08 Vol.37B No.08

a. 1. If TL2-1 >0,
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3. If S>=T, let L=S and S=0

c. If PS+PL<T and S+L>T, then SH++

T2l 2. 3kAFEl Multi Gray-Leveling 2JAFZ.=
Fig. 2. The pseudo code of improved Multi
Gray-Leveling.
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