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MOT GIAI PHAP TiM KiCH THUGC THAT CUA POI TUQGNG

TRONG ANH CHUP KY THUAT SO

Phing Thé Huan", Hoang Thj Canh

Trudng Dai hoc Cong nghé Théng tin v Truyén thong — DH Thai Nguyén

TOM TAT

Tim duge kich thude that ciia dbi tugng trong anh chyp k§ thudt sb c6 mot y nghta quan trong
trong nhiéu linh vire nhu: Tim kiém ciru nan, quén sy (khi phan tich c4c birc anh dia hinh), diéu

tra, xac d]nh chiéu cao cia mdt toa nha...

Bai bao ndy dua ra mt giai phap xac dinh kich thuée

thét ciia dbi tuong trong anh chup ky thuat s, xac dinh khoang céch tir vi trf chyp t6i d6i twong
trong 4nh dya vao théng s6 v& loai may anh, kich thudc da biét cia mot dbi twong bt ky trong

anh... d& tim ra théng tin cin thiét.

Tir khéa: Mdy dnh kp thudt s6, hink anh, tiéy cu, thudt todn do khodng cdch, kich thuée.

GIOI THIEU

Xir ly va nhdn dang 4nh 14 mdt linh vyc
nghién citu rong 1on, dang duge quan tdm
nhidu trén thé gi6i, duge éng dung réng rai
trong cac hoat dong khac nhau cta doi séng
x4 hoi. Cac ky thuat ndy dugce biét dén trong
cac linh vuc nhu: Nhin dang van tay, nhin
dang ky tw, nhan dang khuén mit, vecto héa
ban dd...[1,2,3,6]

Nghién ciru ky thust dé tinh todn kich thude
thit ciia d6i tugng trong anh chup ky thujt sé
la mét huéng nghién ciru méi ca xir ly anh.
Phue vu cho cac nhu cdu thudmg ngay nhu
tinh d$ cao, khoang cich gifra cac téa nha...
dén viée img dung vio trong quin sy nhu
du doan kich thudc ciia mét cin cir quén sy,
mét sin bay... hay trong tim kiém ciru nan
trén bién...

Trong bai bdo ndy tac gia d& xudt mot giai
phap dé tinh toan duge cdc kich thude that
ciia dbi tugng chi tir nhimg birc anh chup k§
thuat sb.

DE XUAT GIAI PHAP

Céc tia séng khiic xa di qua ng kinh va héi tu
trén bé mat. Hiéu (mg ndy duwoc sir dung trong
45i mét con ngudi v chc thiét bi twong tw
ohe may anh, kinh hién vi, kinh thién
van...[4,5]

* Tel- 0915972819, Email: phunghuan@gmail com
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Hinh 1. Thdu kinh héi tu
Trong may anh ¢6 mét nhém cac thiu kinh
phéi hop cing nhau dé kiém soat anh séng
nhidu hon, muc dich thu dugc hinh anh voi
chét lugng tét hon.

Hinh 2. Hé thng thdu kink trong mdy anh
Trong qui trinh thu nhan hinh anh cha may
anh ¢6 bén bién sb quan trong trong tinh toan
cia phuong phap nay, d6 la:

1. Chiéu cao ciia dbi twong (Y1)

2. Khoéng cach tir d8i twgng dén théu kinh (X1)
3. Chiéu cao ciia hinh anh trén cam bién hoic
cudn phim (Y2)

4. Khodng céch gifta cim bién va ng kinh (X2)
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Hinh 3. Qud trinh thu nhdn hinh dnh
Trong hinh 3, ching ta c6 thé tim thdy hai
tam gi4c vudng, 12 hai tam gic dong dang.
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Hinh 4. Hinh drh ctia i twong qua thiu kink
=X1/Y1= X2/Y2(1.1)
Tir cong thire trén, néu biét ba bién, thi bién
thi tu s& d& dang dwoc tim ra.
Khoing cach giira cam bidn va éng kinh (X2)
duge goi la tiéu crr va nha san xudt in trén
than ctia éng kinh (do bing mm). Cac éng
kinh sau c6 chidu dai tiéu cu 50 mm.

Hinh 5. Ong kinh mdy dnh canon D100 c6 tiéu c
X2 =50 mm

Mgt sb éng kinh c6 d6 dai tiéu cr bién déi.

Pugc goi 1a éng kinh Zoom. Hinh dusi day

cho théy mét bng kinh zoom tir 18-55 mm.

Hinh 6. Ong kinh mdy dnh Pentax K 3 Il ¢6 tiéu
e X2 tie 18 - 55 mm
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Trong trudmg hop khong blet hinh anh dugc
chup béi loai dng kinh nao rét kho dé tim gid
tri (X2), dac biét la di véi nhimg hinh anh
duge tao boi éng kinh c6 gid tri zoom khac
nhau. Tuy nhién m3i may anh kg thugt sd hru
mét sb dir fidu cia Ca’c tdp tin hinh anh va
tiéu cy 13 mdt trong s6 do. Vi viy, khi hin}!
émh duge dua vao may tinh, ching ta c6 thé
biét duoe théng tin nay. Céc bude thyc hign
nhu sau:

1. Nhép chubt phai vio hinh dnh

2. Chon Properties

3. Trong clra s méi, chon Summary Tab va
nhén vio nit Advanced (Windows XP) hodic
chon Details Tab (Windows 7)

Nhitng di 1iéu ndy dugc dit tén 13 thong tin
EXIF.

IMG_7028. JPG Propesties 2]

) Camera Model

Canon EOS 350D DIGITAL
SRGB

| Property Value A
O width 2496 pixels
1] Height 1664 pixels
i [ Horrzontal Resolution 72 dpt )
[ vertica! Resolution 72 dpt '
[ Bit Depth 24 1
1 L) Frame Count 1 2!
! [ Equipment Make Canon -
i

[ Color Representation

() shutter Spead 14000 sec.
:j Lens Aperture (2]
|r Y Focal Length 92 mm u
‘ j Exposure Time 1/4000 sec.
+ ) 150 Speed 150-1600 i
| O metenng Mode pattern

D) Exposure Program

Aperture Priority

DY exposure Compensation -0.3 step

Hinh 7. Thong tin EXIF

Bién thir hai cAn phai tinh toan dwoc 1a kich
thudc hinh anh trén cim bién (Y2). Dua vio
cac gid tri chiéu rong v chidu cao cia cim
bién, chidu réng va chidu cao ciia hinh anh c6
thé tinh todn duoc gia tri (Y2). Céc gid tn
chiéu réng va chidu cao ciia cam bién, chleu
rong va chiéu cao cia hinh anh ciing co sin
trong thong tin EXIF.
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By gid, cac bién (X2), (Y2) cia phuong
trinh (1.1) da dugc tim ra, vin con 2 bién
(X1), (Y1) & vé bén kia cn tim. Piéu d6 c6
nghia 1 néu chang ta biét kich thudc cia dbi
tuong (Y1), ching ta c6 thé tinh toan khoang
cdch nhy sau:
X1 = Y1¥(X2/Y2)
Vi khi biét khoang cach (X1), chiing ta 6 thé
tinh toan kich thuéc ciia déi tugng:

= X1/(X2/Y2)
SO DO THUAT TOAN
Dudi ddy 14 so db thujt toan:

Stant
e S Concia i o

‘Preparing configurations and
B baﬁngalmmenf ‘mformator

P

Rex . Load fiew ot
. =
Mave of z00m 00 the picture

. Slectanotyent
e £

Caculate size o dstante
P )

Hinh 8: S dé thudt todn
Khai béo céc bién: Ban diu ching i tao ra
mdt s& bién va mot Class (Camera) dé thu
thip tht c4 c4c théng tin vé may anh.
private float myZoom = 1;
private int startX = 0;
private int startY = 0;
private int movedX = 0;
private int movedY = 0;
private double myMeasure = 0;
private double mySize = 0;
private double myDistance = 0;
private double mySizeScale = .01;
private double myDistanceScale = 1;
private int myMeasureStartX = 0;
private mt myMeasureStartY = 0
class Camera

{

internal string Factory:
internal string Mode!
internal float SensorWldth 0;
internal float SensorHeight = 0;
}
private  List<camera />
List<camera /> ();
private void loadCameraInfo()

aliCameralnfo=new

// Open the file

string dataFile=Application.StartupPath
+"\\Data\\camera.lst";

if (System.IO.File.Exists(dataFile)}

{

using  (System.IO.StreamReader  sr
System.IO.File.OpenText({dataFile))
{
string myLine = "™;
while ((myLine = sr.ReadLine()) != null)
{

if  (ImyLine.StartsWith("//")  &&
myLine.Trim() 1= "}

string[] myData;
myData = myLine.Split(new string[]
{"" }, StringSplitOptions.None);

try
//Add Camera information to list
collection
Camera myCameralnfo new
Camera();
myCameralnfo.Factory

myData[0].Trim ();
myCamerainfo.Model
myData[1].Trim ();
myCameralnfo.AliasName
myData[2].Trim ();
myCameralnfo.SensorType
myData[3].Trim();
myCameralnfo.SensorWidth
Convert.ToSingle{myData[4]);
myCameralnfo.SensorHeight
Convert.ToSingle{myData{5]);

allCameralnfo,Add(myCameralnfo);

// Add cameral model to the
menu

foreach (ToolStripMenultem mi in
mnuCamera.DropDownltems)

{

if

(mi.Text.Contains(myCameralInfo.Factory))
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mi.DropDownitems.Add(myCameralnfo.M

odel +
(myCameralnfo.AllasName == "2 ™" ; * -
Wy
}
catch (Exception ) { }
}
}
}
}

Loading New picture: Sau khi chuong trinh
3 s&n sang. M3i khi tai mt hinh anh, tho tye
sau day kiém tra déi voi chidu rong, chiu cao
ciia Sensor va hinh dnh may anh néu ¢6 sin
trong thur muc dit liéu.

/{Finding camera info and picture

private void cameraSerach()

txtSensorHeight. Te:
txtSensorWidth, Text
bxtSensorType.Text = ™;
picCamera.Image
Properties.Resources.noPhoto;
toolTipl. SetToolTp(plcCamera “;

string camControl = "MRK"; /f this is for
preventing finding
/i camera
names Ilke D300 |nstead of D3
Name
b(tCameraFactory Text.| Replace
", ™) Replace("-",
"") ToLower + oamContro ;
bool cam un = false,
byte camLoo;
(Camera thisCamera n

foreach
allCameralnfo)

if
{camName.! Cuntams(thlsCamera Model Replace
ace("-"
"").ToLower() + camControl} || eplace("

txtSensorType.Text
thisCamera.SensorType;
idth. Text

tSensol
thisCamera.! Sensor\Nldth ToString();
batSensorHeight. Text
thisCamera. SensorHelght oString();
toolTip1, SetTool'I'lp(plcCamera,
thisCamera.Factory + "

thisCamera. Modeq
Application. Startup?’am + "\\Data\\"

thisCamera.Factol
thisCamera.
".gif";

g
lodel.Replace(” ", ™) +
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i (System.IO.File.Exists(picFile))
picCamera.Image =

Image. FromFile(picFile);
camFound = true;

}
}
camControl

camlLo
) } while (lcamFound && camLoop < 2);

Po kich thuéc ciia cac dbi tugng trén
Sensor: Khi nguoi sit dung chon mét phin
ciia hinh anh béng cach kéo chudt, doan ma
sau do kich thuée ctia hinh dnh duge chon
trén cam bién, sau d6 vé mdt duong do aé
danh dAu. Chuong trinh tinh todn kich thugc
ciia 4nh vé cho két qua trén thanh trang thai,
c( measurln the selected part's size on the sensor
louble xD| = Math.Abs(myMeasureStartX - e.X) *
myZoom *

Convert. ToSingle(txtSensorWidth. Text) /

Convert.ToSing Ie(honZontaI ? txtPicWidth. Text :

xtPicHeight. Text’
double yl |ff Math. Abs(myMeasureStartY - e.Y) *
myZoom *

Convert. ToSmgIe(deensorHelﬂht Text) /

ConvertToSlngIe(horlZontal ? txtPicHeight. ext
b(tPlCWld

myMea: = ath Pow((Math Pow(xDiff, 2) +
Math. Povﬁylef )), .5);
tssStatusM.Text “Measure  {mm):" +

Measure ToString(

Drawmg a red %lne to show the size of your
sefection

pchaln Refreshy( 24

Graphics g 5 picMain.CreateGraphics();

g.ResetCl
a. Dralene new Pen Oolor Red),
eStarty, e.X, e.Y);

Y ™, ¥
Tinh todn kich thwde cin tim: Chung ta cd
chiéu dai tigu cur (X2) va kich thude cia cac doi
fuong trén céc cam bién (Y2), néu biét khoing
cach cia dbi tugng (X1), c6 thé tim thdy kich
thuéc bz'mg céch st dung doan ma sau:

= myDistance * (myMeasure /
Convert ToDoubIe(b(tPlcFL Text; %,
tstSize. Text Convert. ToString(Math.Round
(mySnze / mySlzeScaIe 2));
Va néu biét kich thude (Y1), doan ma sau diy
tinh toan khodng cdch ciia céc déi twong:

myDistanice = m;Size _(myMeasure  /
Convert. ToDouble(bdPicFL. Text

tstDistance.Text = Convert.To! trlng( Math.Round{
myDistance / myDistanceScale,2));

LAP TRINH TiNH TOAN
Chuwong trinh: Téi hinh anh sau d4y tir trang
web: Imaging-Resource va Iwu vao méy tinh.
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Sau d6 chay chuong trinh va m¢ file hinh
;;mlg. Chwong trinh doc dwgc cic thong tin cin
thiét tir céc tap tin va hién thi trén bang diéu

khién ben trai.
& RangeFinder - C:\Dacume|

File  Camera Help

Ficture Width [pixely  [3456 7,
Picture Height [pixel). {2592 :

Focal Lenght fmm)  w |60 _

Canon -
Canon PowerShot 11015

!
Sensot Type RS !

Sensor Width fmm):  *[616

Sensor Height (mm) =462

Click vao hinh thu nhé & géc trén bén tri, tim
thiy mot 14 co & day.

- .
Sau 46, di chuyen thanh zoom bén phal Hodc
ciing c6 thé di chuyén hinh anh béng cach kéo
chuét trén hinh anh chinh.

Piche Wirth nivelt 357

Tiép tuc phong to hon nira.

Va véi d6 phéng du 16, s& thdy mot 14 c&
trén toa nha.

Biy gioy bam vao nit But trén thanh cong cy,
va v& mit dudmg trén la & (chidu cao ciia 14
cd). Chuong trinh do kich thude ciia 14 c&
trén cdc cam bién va hién thi trong thanh
trang thai.

ures\YING_0648, jpe. e B BE]

169



Phing Thé Hudn véa Btg

Tap chi KHOA HOC & CONG NGHE

147(02): 165 - 170

Kich thuéc cua 14 c& 1 khoang 150 cm (5
feet), va g6 150 trong hdp kich thude dbi
tugng. Chuong trinh tinh toan khoang cach 1a
tir vi tri chyp t6i 14 co khodng 3 km.

n o) 0

e

Danh gi4 tinh chinh xac: D chinh xéc cla
phwong phép ndy phu thuge vio kich thuée
cita cam bién may anh, chit luong 6 ng kinh,
@6 nhidu cia hinh anh...Cé thé kiém tra may
4nh biing cach dat mot c4i thude trong khoang
cach duge biét va chup anh. Sau d6 sir dung
chuong trinh @& do ludmg kiém chimg.

D3 chinh xac trung binh la hon 95%.

SUMMARY
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DETERMINING REAL OBJECT DIMENSIONS FROM IMAGES

Phung The Huan", Hoang Thi Canh

College of Information and Communication Technology — TNU

Determining the real size of objects in digital photos have a significance in some areas such as:

search and rescue, military (when analyzing topographic images)...

or simple as determining the

height of a building, a human...This paper gives a solution to determine the real size of objects in
digital photo, or determine the distance from where we were standing to object in the image, based
on the type of camera parameters, the size of any object to find the necessary information.
Keywords:Digital cameras, image, focal length, distance measurement algorithm, size
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