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1- Detection
2- Recognition
3- Identification
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2- Geophone
3- Gravity

e g g2 e lotess Cllad Lol g sl Sl e
(ol codlad g olRalsy i)

O b 2y (sl (sl lomisl L oSe 5 (g5l ST

o) g 5 5)ldl GlaSadS g b il aogs @

O e gl glojloniil Chog @
@byd (2198 sy Dige oz @ Jes 53 (Kpde; Slae 2
55 3l 059l (S mdess Lo by, Wodo 2l (2l 0950 5
oBisd Ly gy S 05l 45 (5 )9k 4y iloads o555 (o0l
g2y b ol I G BLST L o S ogase Liid
D9 g baze 10 (gl g SG obml el (po) ) Sas S
Srdadeh (S pSles (JSE) Lo loms oo 5l S 5o
il e g3l ST 4B (g )5lid Sy (o g (grrbolinog 2SI
Lo )l o oollis 35 pogdle Su5d985 Wb S a5 jsbolen
(oo DlliaST iy g5 cw alez o SlaS o)l 55 6 Ko
5 it S Copdy omsy 2 el qulin BLEIST s plie BLST
e loojyy ;o adgl Slalllas wilaie S (owlidime salgd
I¥ls 5 o,lal vy o5lopboisto s 5luoly o5 3toan : Jud 5]
Sl Cebl () aw kil (o 5bs) it slacs sl (e
9 es=lS gy Bl wlo o Lo g,y s 1) alsa
Sl sbacts) 5l (e mbliieg i8Il (B 5 (oboline
oabaiSle slaJoe b romiw 5 (giladnnd (5 5kd o guily
Slaal calize slaJoms gilodd b abloe 80 5 Lans )
Glaal SLuliss o LagT colls g e Wi yslid ol o Oside

ged ) Ssrge (2R s azgi L) (g

\le3 ) by —V-\-Y
Elomal ol aibioe GBS (e 0909 03 Elal gy 0] 5
5 S9rse skl g oy At sloaY 4 3,93 5 5l o slos )
o lnl g zlgel (23l o) o (e i 4 5 SUL Lag]
bwg ey gl 5o gyl ol Wb oo E8 plogs 4 el
S5 095 o o 5 Sl 31 g0 5 2 bagise; ) 5l sl
Ol 08 oo plasl Jld 28 g Sl ©)90 93 4 (Sloj ) (g, (V)
9 O Setes oddplamil ldlllas g ause (e ;L5 5l (g,
slagby) 4o (hy) ol 65 p sl (K595 S p9lid (n Fan e
S Gle by w8 bl G ete & Sl Sz iz 5l s
Slosliiul i oIy (g, Gl &5 Cenl (o0l 3985 Bas o YL,
s lesST slaols 5 ol cois SBLaST s gloj,) sl b,
Ol e Wigb e e (mend (sl ) DML (90 &y
2 i SLa)lS 50 5 (e sl ez sly b,
ol 1y glaels an 5 Lol 5 )5 oo o5 )5 slaglensle o

1- Seismic



4l o b ablio gl a1 ) § (giumo 5 Sl o3 Ll )0 (K 3d 935 (GLBoNizims (Skoilyi (63l Juo

A pebliie Sl s Caslis 5 S 4 gl Sledll oy
Slogmg 320 5l 55 69,9L,5 5 53,5198 psle )3 ympe slaasss
e 18 )93

o=l G980 (P pablise gy s 98 sla bl ples
Sy ommebliie Sl sy sl K Ygare 4 ol S
g 53 (el Glae ud Sl 00l Sl sl (S
dibae Sow (o Boe 5 Shalad Dlid 4 bopye Bl5 (o0 |y e
LIs 1y 63V ombliie s a8 oy 5T slooss s o525 b
Dolewsts st

Slilgs (an (omebliie an 8 aalllas b e pole laaie
"SEESS" s g0 ) 1) sy shegid Slmio 10 28 > S92
S8y 9 S5 > Cgzr g dtled Sl (o5 00l (e Glamas
isles s |y o] 28 >

ol 5l o auaz Loty 55 g (i mblise ploxl o)l
4o Syo L gy Gl (om0 |y Lo mimurbline 590
Dol asls o sl

Yl L4 . &

b ldog il (g, —F-1-Y

39 abolirog 2SIl zlgel 4 Cal (pl camadolinng S g, (ol
Lito 095 ool ol 2 .0 o sl olaol > bl
L1y Ll plgsiome 45 Wigd oo (g0 (mboliin 2SI gl
EM g, oolglspn (¥ IS5) 5,5 dng)lS.i'fl cawlie Sl g
M)b 9 me))b 09 9 a0 aS coul LS’L ]J.B L_gL‘b)lJ.:‘
g 59 b Ygane EM By, gy 00 55 4 (S (sloges
by 5l (So 09d o0 plonil 005 5 Eopen 5 00k B e U
Wls 09,58 4y 5L asT S Sl sl by, mle p EM g,y odes
O 31 s e 080U L Laglon (555 2 1) pitanms o 0 plsm il
Sypleo i w bl iie gy 99 plg 2 EM Jhgy .0, S colax ul
s 55l sla S5 slolis BLaST gl lul sla )l

B Cudgdtme Cde 4y Cannd e do Wizl iiin Bes opl &S
99y 9= Lo D,y 45 a4 e BlasS 0 EM gy i
15 S0 A e e Bl d g polie sl ,bisle 4 EM

“55)5‘ )LY 4; LS“JW 6L®L5MJ))J

"VLF g, -V-F-1-¥

oS 2 L (gbolising i8Il glgal VLE (g, 58 0y ) S 4 gt
Slmonit b g 4 el 55,0 68 VO — T8 b 5 b

Bigd o Obml 598 (29201,

S 0wl (JB M) g lawgino Hlade ao s /0L B Lo O
N Ly JLS Y an el (e bl san o glis)) il a5
P S SIS Gilemae S K Bk jleed dhig aeys
(gaoy o[+ V) L5 Lo Vo dgas cel (S iy LS
ol a0 ST il o] Jlade Same Gblie o a8 b yo il
Ivlogs U jlade

Sl 39lS el 3 45 g Sl i 45 ol m3ly ol
2 aSh g S Jlaie 0g5 Ly annlie o Lead & el Cooal
S o )] g (bl (550 50 0l Sl sla il L anlie
CBo U S5 s ] B3 Shes ailisendiss ol SzgS
I¥cel piyolsel sls

Gl a8 coul glsp calsy oSl iy, onl slaeell 5l S
L (SIS Ghgy 0 lse sl iewlond ol 4 plusllss 4 g
sl pisolSel 8 5 B8 S ol (S S
21 S 0y50 dihaie (o) g (alolid blyn (i 1S )
Slagby, 4o Sams gy (ml il pdp el (BUsS b
loosl (e (s S ¥ 280 1 d(slolgale) 490 5l romiw
Toatig i 55 5 b £ slosils ol Gsbe i)
5 4 (s gLyt ;oo (b Sl oy
2° demgy 9 LSyl £L80 & l39 Lawgs CiSan sladzsg (olats]
S gbolS 5 (i ST laellins ;5 annds Jlo
Of Olsld sloo )5 s i) ol Sl (sbisT 955 woel S5 sa
Irlast o

i guabliio by ~¥-1-Y

planil o) (oumbline Glae Dl (g uSojlil oy, cnl o
emblone laos j0 ciiXe aiile vlge 5l B aS iz 06d o0
2] 6l LulS s o Lt rblite oY (gl JlogiT «pme
Lot Ly alas s a0y ol S 5 sl o
ULl o], 4y ot rbliie slac il p U o o iblise
laslassT

Ol loadlie 6 ,Foslasl o (o mbline (2g) (ol
ol e yiegiSe alizes glaolSiws hawgs o) supblise
K gmblise Glae J57 So> 152 (63l P9, ol o
Szl g Jeo sl g qmabline Glave (8l 5 @6 (sloailzor
Slogaas (] 5l g 5 9955 S €0 (mablie Gl
Ol aildls g asilyg, ol o LS s alex 3l o0 in
5 Bl ile o (a o slo iomie sloddds (e gunbline
A e 1,8 LaSl o gashe Gledbl 45 0o o antd roped

3- Electromagnetic
4- Very Low Frequency

1- Cut-and-Cover
2- Tunneling
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1- Ground Penetration Radar
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Modeling of Geophysical Sensors to Detect Underground
Facilities and Presenting Countermeasure Approaches

A. Madanchi Zare'
H. Dehghani?

K. Mousa Zadeh®
S. R. Taghavi*

Abstract

One of the most sustainable measures of passive defense in the strategic domains is to employ
buried structures, in particular, tunnels. These tunnels are designed and built in mountain regions
with high burms. On the other side, the adversary can take countermeasures to develop their
detection methods of these structures. Also increasing the capabilities of their offensive instruments
and equipments is their next step.

The subject of this study is to investigate, evaluate and model the effectiveness of geophysical
detection technologies of buried facilities. Airborne and space based methods are mostly attractive
by the adversary.

Construction and using these underground spaces, apply different effects on parameters of
surface/subsurface of the earth. Using modeling, the Identification capabilities of different
geophysical technologies in detecting objects, targets and underground facilities are assessed. In
conclusion, the countermeasure methods (Camouflage, Concealment and Deception), have been

presented using detection of underground facilities via these technologies.

Key Words: Underground Facilities, Geophysics Sensors, Camouflage, Concealment
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