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pipelines are still not (s@&urcefd.the quad copter, tfF
Existing measures deployd®"Bh HROSFdFAY" Lledlr§ sty ¥
the oil pipelines seems inefgpgygti ve and |neff2iC|e|
cause of |l ow sensitivity, i naccuracy in va al )det
whi ch make-prtédveemtn omr and /bl mphlo i OYirAyy
which subject them to eas}yb2 esﬂtduﬂct}-‘aon by tchze zvyand
An effective and efficientt¥moBilQ d ?neasure is there
needed to tackl e the me ce of I|s t hat has
en deep into the fabricr\é&ﬁ;fro erf%r@t n@ﬂ@)é gRAs T
2. METHODOL OGY b1 cosy siny 04 o
This aspect outlines the(ﬁi@ (rr?:iﬂi#-‘t@ﬂd#-‘eﬂ(lf)n t hBs4) esce
design adopted met hods, e Dsellkc ti*8ns, data co
tion and analysis. The iThHee wlbttscyhdce(fflmleld pMi t ehl irneessp e;
ilar critical infrastructures are highly dependentonthe er ence fr ame as
l evel of security eX|st|ng t SS%Gd’f—smaT e adoption
ti me remote monitoring te(cbg f g b@s)}d on (uzn nN@nne !
aerial wvehicles (drones) | ex,'ge%te .oy mi ti gat'e t |
of vandal i sm. b sirl & cosg / °z
Extensive |literature rﬁ?‘\ﬁ'd V\; éi?"a)"‘dl% ® ﬂ'@‘e%a‘f‘"hterﬂ
knowl edge, identify tectPPiddu ande€fbi3piaf arenge,
data needed for the model biorlefﬂfectﬂl monitoring
pi pelines coordinates Wer(:gz)ﬂ(mtagds:ﬁegﬁnnt-kiC)de(ngﬁing
Ni gerian pipeline grid an'gs/di\gtrghe® Ubsie net wor k th
digitization using Surfe 0, a |cat|on sof t war e
coordinates were used bilhl‘?h{e rﬁrfl otcrbé\Pi?g fl PCt
pipeline network during urve]c \é\ Ieou":So Tpe% &
tion algorithm was engalﬁh'?i‘ i t.% Storplb aht rﬁaetrchnicneg
al gorithm for vandal dettecst it nx'c§‘tor g |nrhaqguee LRI
of digging equipments al’O'fEJ_IIT:I':EE”_E{IH%—I-T(;}Inlty ©3. t)he
l ine were used in a template matc mo d e | to det
the presence or absence Thf &iugngionfg %q:uarveidiB'sffqrhe
signed mo d e | was si mullknewn La§irEgchSiidn9ualni ndkistance
MATLAB Di fferent templ at 1 <€n (r.ng inet hod ch
as sum of absolute di ferge(n’r\ﬁhf[;Ejajr}i“v‘D)T]I sum ? s uar
di fferences (SDD) and ma\)nldetl'meabrﬁa))erhLEmd36§@lr@tn§e$
( MAD) were engaged and nusgeude, OomwhienRdp®m amagesefer
where best fit results whiteh ¢ pr@s{p@@@sggtbml corr
tion and peak signal to (
adopted for object detecﬁimfmTj J&“hﬁﬁﬁh—aﬂ}acterl(zyiatg
uation was done by comparing the efficiency of the
model , in terms accur acyhawh rels,p olhhgtid ;! t € Intei, mantiersh t
existing model . match position of a templ at
> 1 Formulation of the MTe | ate matching technlque
) . nNigue of which sobe

The flight dynamics of tdhe Quaadnd Ofpuzz t| 0 Insun{ee[ he
tive monitoring of the plpesl , orr%]ugt
same vein, 1image recoganhleo 3 daéle ss”ﬂafgf‘ec@a fqddq{naiﬁ;]y)
using template matchingWhieg gaen Q"V\” siop eff | ad oegee
technique was al so formuqeateecd Tor Tas wel as the t

. D2as shown in Plate 4. 2,

(x, v, 2) ( ]v)erte-ﬂ) tdhi2s was accomplis
Where x, y andD zaxriesproefseshpdarm'emoenotﬁavle,rsion bl ock in ¢
vertical and depth coorwasmaseshr espectiihwelcyonviea sh
knowl edge about the chariRGBetosdthmageit ygmet éonntei rdei v
ture and their dynamics mease d nawh etrlregutenter of gr
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each run of the model , at e
2.2 The coordinates of thempli peéjna sBeéhydrek met hod
The coordinates of the [SiADel iSSP matdwdMA® were obt ai
by digitizing the N'_gerlmfbftrﬁn%pat\/bbhdiangslo?f_twﬁl‘feereCfac
surfer 10. The coordinatiense fhaqrgheach hei Relgirree axi s
programmed i 06Gpoourhde domaggle FO1 8¢t ed i mage.
(GCP) CSVv templateG(tl?Ide.[ah-whlcth cc;sntailnsk del
bellatiltangianed eyvabi amns .Fui.Sglur'?eet 'mg tln mot he wa
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rithm was known to be the
2.3 Simulink Model for OdralctstDiedieecs i sownC husa sn g( Froeewunt ¢
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Table 8itulink Results for Digger Templ ate and
Sum o Sum o Ma x i mum
| mage Correl . Absol L Square¢ Absol ut ¢
Si DescripF>SN| IndexvarlaDiffer Di ffer Differen
(SAD) M(SSD) I( MAD) Met
Digger
1 Temgpe'rate14. 3.19%° 0 8.62%x 8.862% 1
i mage
Digger
2 Temgp;ratelm 3.37%°° 0 1.09%x 8.69°x 8.62% E
i mage
Digger
3 Temgpe'ratell. 2.69%° 0 5.19%x 5.19% 1
i mage
Tabl eAvde.r2age Val ues of Model Perfor manc«
Templ at AveracAverage Average Average MAD
P PSNR Metri Metr.i Metric
Digger T« 13.47 4.97°%x 7.5%% 3.54% E

Standing

10.92 1 %°*E 3.76°% 1 %°4E
Templ at e

Digghng 1 1,4 18 5. 168* 5.97% 1 x°°E

Templ at e

Shovel T¢ 10.13 5.59%* 5, 59%" 1 %X°*E

Average -~ 12.17'4.1838%5,7068% 1.635%x E
MAD were | ater ignored aRREIFERENGEBR templ ate met hod
was adopted as the opti malbddemmiatae omat cphipB gi Mee tvhc
that is adopted in the quswhoept P&nceorsyebé m aftcerm neatt g @
during flight. al Journal of Engineer.ind R

(7) -16165.6
4. CONCLUSI ON ] Gbé me z, C. and Gr e8oalDe Ri.r(bo
The model was simulated upliagig obmeud grnkoiil N a MA TdaAsB pi
and the result showed t hati AfCBBEBCEMMVWIgievedat egtofonibe
rithm and SSD templ ate makothi npn. tcechnd qorei nwear e se{ b
tive in vandal detection and MNEogdaitatoa adl mdad uarsdi & uyrf nyail |
' ine intrusion i mages MAN SOCI AL SCI ENCE Political
The model was evaluatedoﬁgéf"%%‘ﬁ}’ a?.n’el\kqnsetkl’n - de |P
the I|ight of PSNR and co'rnlgtl-zlgr‘i gyet']e.. € héﬂ Ix'tn ﬁi""éthirouacrt
measures of accuracy and ﬁrslpaop”q?gmgfl %5 -a'd ﬁép?ornpa
metrics The developed ﬁognelllis cbwed mofre.acgurag.y.
with a PSNR of 12.1755 &M% idTé)t"tFﬁiepe??(ﬁegtﬂ/l@FﬁumeR1
with a PSNR of 10.183 Theeg Eﬂgeé,ﬂ:wd paGeds al so
showed a better response,;tyjiyme ?é01118)2 'Kseency%n sprg@inm
seconds for the existing m@@gd -the desperate poor T
tember 12.

90



