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Determine the dimensions of objects of unknown submersible
in water

Samaher W. Hashim and Ali Abid D. AL- Zuky

Abstract

The measuring systems of dimensions of the immersed objects in water that base on
the using of the digital camera are widely spread nowadays, especially in the robotic
systems, because they are easy to install, fast, safe, inexpensive, and sufficiently
accurate as compared with other complicated measuring systems that using the laser or
electromagnetic sensors. This study deals with using a digital camera to determine
objects ranges and dimensions of under water. In this study, we were able to find the
dimensions of the target of under water at different angles and different heights of the
water and all of these results were completed using the program Matlab.

gl

b el s JSG il el cand Audalal) lua ) Cililise (uld 8 4y geadl) A1 aladil e slaic V)
Loy 48835 Al L3 oS5 Lo oy LS 53 Al sgan s, Ll 081 ¢ At g5 501 Aadai) A LaausY ¢ 5 A Y) 4 5Y)
1Al Lplaline 5 560 Clusaiall 55l andios A oo ,AY) Baieal) (uldll dakuil ae 45 jlally 4K 48
o3 Ay ¢ elall & Auhlal)l ol oo s daal daas 8 G ) ) pualS aladi) ) Al Uil a8 Uga 5
ol ) 038 apen 5 elall ddlide e i ) 5 Adbise Ul g 3 elall st Cangd) alagl sl (e LS Al )l
.Matlab gl _» alasiuly

dadial)
u;.u_a\.\LuJ\ @, o Jé wuus“\ JN i) oLl Cin Lpngh ALEY! LS
Gabi i (2) LSS Aaal 8 S el oL ALY il e e (5 S dpanl (oSS e
O Axuly A G olal) e A sulad) 45 ) GLESL e g peaiyn eldall agdl | duldl

B 0n el dpmoll ooy sl sty s s el s s )
J\ QGLA]\ Caal ‘EA\Y\ (‘;LL.J\ @m‘ SUA ¢ (3) _).da..\S\ By 4l LG_A\&‘ US'“-‘ ‘;_-m 4_\:\]1...&1\

Cand A pally ligdaill o sl b Tas age

. & 4l oda Hla oY1 1 5 )Y 0e 70%
8 BaS Cly graa llia Al @llh e a2 L, L)



(11 - 1):2015/&0EN axml)/cpalil) Alaal)

‘,\Hbe}‘aﬂkﬂu;ﬂy

e LS Jalas Caling o gudall Lkl il 2
38 A5 el ZEUSH & )13 Al ) das
b online (plans b Calaa Yy Sl g
lalide LSV Jalae (ysSad | A guall 48USY)
1 JS g slay) 48y Gaias oKy ¥ Ml | La
o slaa el JAl a5 auall 3 5a W ek ()
anend) Jand (e CDER) JaaS08 cLally Caaaill )
s eall) el 5 (sl 8 Gukaladl ¢ 3all)
4 gaall AAGSN MR ey (bl 8 Gubalal)
cu\g?u_al\e;ao\.ﬁaaxj c-\..d\} g\)@\o:\g

sl A die 58

A el Blati ASELD 238 rua al) slaga 3
3 prall dlan) g cilelEal) ) goal Jia ¢ dalall
& bl w3 gl sl sla¥lg

(d) 188 8 LS sl dyy ) Jlase

iyl aladiilyy eldl cad Ll A8 g
D (4,5) 330 b (Lyseall A1) & e

CAsE o gl Bad ;o plall B e guall a1
ST Gany o gall e WS g pue JSy (i
iy (53l 5 ¢ guiall (abiatiel s @b g clall 3
ling Gl 1 g o guall (o sall Jshall e
soald JUal dass Aoy < AT ) o8l 0
el b 55N e sl g ST Cp sl yeall
¢ (a) 1 U b aladi L I3 ¢ ((5,6)
5 onsall s eal Gl G daadl Al 454
Gl O e a2l ¢ Lgd athadle (Ka Y
Ladli Al e Ll ailadle oS G50Y)
3 pmall (B paddll Bie 8 asm5e peal) sl
Grall o muay by (b) 1 dsall 4 Ls
A e olaall okl A jea ol Cavial

NPT

o=l sbasa (d)

JL»S.'\Y‘ ‘)U‘ (C)

. (B) T gall (pa Alhial 1(1) Jeil

40l A 8 (2008) Dao T.D. bl
Gl pseaily b i Al JSL) dadleal
Aaa ) sall Galliig ¢ el

Cuie N A8l Ol all e apaall Sllia
s laala) 5 alea) Cliae daas Al



(11 - 1):2015/&UEN 2adl/cpalil) alaal)

Gy pmaia JSoy A8l Jiad dglee ¢ gl
pe L ¢ Gkl (e aaall 3 dege Adac a3
Oy Y Mid ¢ UGlal oSee e @l o o
Y 4 LS edgial) Lol Aiaall au ) jaiasd
¢ Aall aslulsy e ) Gy pmst (K
Ale ) aEal) Allall slSlae coslud aading 13
oSy ¢ Ll 5 ) o ki o i
OsS5 O s Al e 8 Sl a8 ) iy
Lually o diad) b datiaall J) sk G call
Al A L kbl kY1 Gl s
Al & anal) S 1A sl Gl ¢ (10)
S s Sl oS (Kad il | s
G ol W Gty (S gty ¢l
Lonl) iy Gy L3l Jale 031 (10) sl
& Al shall bl ) a8l sl 3 A shall s g
Coen g Ay A ol b pa JSE o anad) i

(1) A 45l
L_r

scf = e

%

L

dsb B Lr ¢ zoxl) Jale Jiai : Scf

¢\-45g_$e-w=j\d)£d-\-ﬂ3 Ls ‘&M\aﬂ#\
Bl

ehandl ¢ 3l
Db LS el al 0 L) Jeall 138 anndi (S

plaa yyseai dashic digileall s3all e
At sleel i oLl it dile

Matlab  gebp pladiulaeyll ¢ 52l
‘;ué.'\@J\ Aac Yl e adiad Gl )yl sa gl
Aa gl geaill e glaid

aladl 8 daEdl Claasd) Guls e
Table gl n dlicly il ~1jaiul
Lol )l zalall sl (= 31 curve 2-D
Y 2] dalaall il & Coabdats ‘;jl\

ciad Aubll) alua¥) gai daghia ciligSa

s slall

High Definition ) 4xd, nsai 41 o
Glbal gally (2) JSEN & 4l (Sony
(1) Jsaall b Ly dalal

ghl\j?jhﬂb.mb;\iy

cabal) oy AV Ay @l sha SO (e
Aslae Al 5 ¢ 3 guall &y Jliray ¢ shaull
a5y gaall (s Grenl (5l S aladall
Lgaits L;Lm ¢L'A,.A\ 4.]\_)\ : Ix‘ﬂtﬂ\, ¢ el

(7) weal) ol &3 Blalial)

Jisi 4wl 12 (2010) Ming-Chin L ¢l
) Slagl 5 e () 5 ) geall (bl ol
alie & 58 aainy Jile a8 Al all 28
il jea A (pixel JSHl) 3 pall
G gl e L)l Gl sl CCD
sl e b Lllic] (esas (ki
A< a Aal)) ow Al Landli e saaiadl
Aog sisill il sladl Jsha o ) ulsl)
sl ualie cllea B DAY
gl (A duea ) Ll (pixel JuSdl)

(8)

paly a8 (2010) Zhou Xu — yan <l
Ll cand gl gl el ol
COG sl Cind pyseadll 4al g L Bile
s A Gl Gl el A Lgia Bae
Gl a1 5 Lea i g5 ) puall Baga A
o ¢ LY Jdee GBS e il
iy | e sell s slall s gl) LS Cadal)
a3 8eLiay) Ui dalles s COCEA 528 e
Belia¥) bt weead Cindl 13 8 &3 oLl
Aoy | gzl ppaill Jdady | Al
oSl A5l 5y, e sl Jrany sl
Salra uris | eld) b o sunll Galiaial
ol s peaill aanmn Uil 345 ) LSV

(9) sWall

<wld (2013) e Marwa .M.A ZsU
Slo alaeVh lalals sbual) e Cpeddy
dale Clua A ey, 2giall 51 0alS 50
Ly i 4l @ase el e e il
A0 puall Al s auall Lgdal) dlesddl G

(10) 1Sl s

ol Jale

G LS el Bk ) JAd S
Clhbie agy 8 5 asbaill & o Ll Al



Sony §.s5 Ay gl Al 1(2) Jedd)

4 1) (S g | ppalS ldial ga 2 (1) Jsa

CMOS Jladitnd JuSy 1ae 5.0 4052 2.5/1 3 geall ladial
(1944x2592) J-Ssae5.03 Sad Jasy
Culilana32 o Al (D5 SI3 (A3l
SDHC ZaUay g duad ) 5 ,SIA) ddlay auls
A e PIVEYS
F/3.2 , f=7.5mm
LW A ~1.2m gale IS (sae
20 cm : s Skl
(EXIF , DPOF) JPEG :axpall L5, o
16MP , 8MP , 5MP,3MP :4a.ll
G 2 2gdiall pa g
H.264(MOV) izl TP

HD (1280 x 720/ 30 fps) :38ll
WVGA (848 x 480 / 60fps)
WEB (320 x 240 / 30fps)

3x Al s ) puall s 5 e
(33l ana e Ialaiel) 8 1 caalll quias
(16:9) Lualll &a 1 AELS &3 3.0 LCD 4ili (e
(S 480Mbps) de ydl Me USB 2.0 1 (d 1) z! AY) dad bl dealy
sl e, Jase MIC
HDMI
uSB DC IN
76 1/8000 ~ 1 s Ble S e e

100 cm , ) sdmd alay Gass @

MJM i LplS Sl 3 038 s 19.6 cm Qé(fr?l Crr)]oai?ninn .
Ss¥ AW & Sony High Definition ' A 7 (0.70n.1
o5l ) pusnll e (0) 42550 1 el Caraa L, oo
sl o gasae agiiall s |yl (5 il ola (5 e ..)u“)u», u}d. o
o= (3) M\J(;w“;e&;}‘ @ siny sl .((Slcm.?b)hmig\})
il 4 25 Al ala 51 (i sal) lalad e daglia & aun @



(11 - 1):2015/&0EN axml)/cpalil) Alaal)

ghlbejh.ﬂhub;uy

W) | S

=\=FI

v ©)

h, (2) px (1) o
1

sgail) 4 a3 M) ala 3l G2 gad) aaal 1(3) Jsll

L 5l o A )l aladiuly 5 ) sea JSI (sl
O Jshall paad 3y 5k (e @lld iy (m all 13gd
Dhise aladiuly Ly (Bosall) awall )k
Oe RELE ALEl g (5) JSA ¢ pulall
Azl A jall sl ‘f o5l @ Lﬁ'm ca\.}_).d\
ol e | eI gl 5 ity Uil o 3L
ds K & aall Hea Ll &, 8= 30
WL AR LS el gl Led e
Al 3gd Hsall (o Ao sana n (6) S5

(12cm) s\l gl

(10cm) skl gl )

Abliie clial s dxkd (1) aus

Ay ¥l aglaa & ama (2) pua | AV

,(0) el gl S Lasic amiall o ) gum Ll
slall e ld ) yuat o3 &8

Lw=(10cm,12cm, ....... ,28¢cm)

GLAMMAJ\AJS@MBJ}ALM‘YJJ
Al o3¢d 3 saall (o Ao gana (pn (4) Sl
panll Jsba ) 3l 3 anall Jgla [l 3 &5

(18cm) sl gl )|

(24cm) slall gl )

(16cm) slall gl )

(22cm) sl gl )

(14cm) sl gl )

(20cm) slall gl )



(28cm) sLall g lis ) (260m) eLal ¢ lis )

$Lal AlEe iy gicnny3 (0) sl Lo gl s ey £(4) S

-
File Edit Text Go Cell Tools Debug Parallel Desktop Window Help

NG| EER9 o &R | @ v B curentbirectory: Eaee FE®

Shortcuts (2] How to Add (2] What's New

Workspace Current Directory 10O 2 X [ Editor - Ei\pdac\line_measure . m “ 02 x

==

Type
JPG File
JPG File
JPG File
JPG File
JPG File
JPG File

JPG File
JPG File
JPG File
JPG File
JPG File
JPG File
JPG File

TN

2 2 & o 'S LT EN

Slal) At aladiady ddd ) 038 A o5l & (s M) gali (e AL Al :(5) S

(12cm) slall pli ) (10cm) slall glis)) (Ocm) slall gl )

(18cm) slall gl (16cm) skall gl (14cm) slall gl )

6



(24cm) sl glis (22cm) sLal glis (20cm) st gds)
slall Ailid e Aol L g (30) g9 5l Ladie | guall (1 de gana :(6) Jsd)

daddiicall cilua 3l A

(1) o) sal Cindl 138 3 Liasit
Ak 5. palS) ol )l gl 23 s 4
oLl in il sl

Algorithm (1) Computation of Object’s Length in Pixel

Input: The image of object (Img)
Output: Object’s length in pixel (L)
Start algorithms

e Open file to load image (Img)
e Read the pair points of object’s two ends in the image plane by mouse

1. Pair of object’s two ends point

i) Used the property (click mouse) to determine the first point value (x4, y;) of one of two

object ends in image plane

ii) Used the property (click mouse) to determine the second point value (x,, y,) of

another object end in image plane

2. Compute the object’s length in pixels between point (1) (x4, y1) and point (2) (x5, V)

using

\/(xz _xl)2 +(y2 _yl)2

e End algorithm.
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Algorithm (2) Computation of Object’s Length in Pixel
Input:

1- The image of object (Img)
2- The real length between the two ends of object L, =19.6 cm

Output:

1- Object’s length in pixel (L)
2- Scale factor (Scf)

Start algorithms

1- Open file to load image (Img)
2- Read the pair points of object’s two ends in the image plane by mouse

2.1 Pair of object’s two ends points

i) Used the property (click mouse) to determine the first point value (X, y;) of one of two

object ends in image plane

ii) Used the property (click mouse) to determine the second point value (., y,) of another

object end in image plane

2.2 Compute the object’s length in pixels between point (1) (xy, Y1) and point (2) (X2, Y2)

using

Lp:\/(xz —x,)2 +(y2 _y|)2

2.3 Compute scaling factor for this image using:

3- End algorithm.
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