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CCTV
Qs I it bod g U CCTV(Closed Circuit Television)
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SOLIDS

1 |\

i

=

Protected againg a solid
thin 50 mm

i+ Object greater
t@l such as a hand.

Protected againdf 3 sond
greater thin 12.5 mm|

- maplm H splashed fronfal direction
= = h l -
4 mﬂ ’ G ] '™ 4 Limited ngreck permitted.
b1
2R Dot proteand, Protected against
"-i_:, Limited ingress of dust Jets of water.

Z:  permitted. Wil ot

Dust tght,
T Nolngress of dust
)~ Y. Totoeight hous.
A 6 ,'.:E ne
= i
el (o

)
et

Water from heavy seas
or water projected in
powesful jets shall not
enter the enclosure in
harmful quantities.

Rating Example:

Protection against

in water between 15 cm
and 1 m for 30 minutes.

L]
P65

|{INGRESS PROTECTION

In water under pressure
for long periods.

Wl (o0 (P9 Ol )0 o 50l (S s Ol )0 cbla>

EEE Luwgs oo okel IP cbilis as yd glos,|

LIQUID IP RATING CAN WITHSTAND...

0 Mo water contact

1 Small drops of water

2 Small drops of water when tilted
3 Light spraying water

4 Splashes of water

B Light water jets

& Powerful water jets

7 Immersion up to 3 feet

8 Immersion beyond 3 feet
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National Electrical Nlanufaulurtrs Association
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NEMA 1, NEMA 3, NEMA 3R, NEMA
3RX, NEMA 4, NEMA 4X, NEMA12
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IP Definitions
NEMA Definitions
Solids Liquids
Protection Protection
For indoor use. Protects personnel from 1=50mmin
1 IP10 incidental contact with enclosed diameter & 0 = Not Protected
equipment. Protects from falling dirt. greater
For indoor use. Protects personnel from 4= SR
2 P11 incidental contact with enclosed dismeter & 1 = Vertically
equipment. Protects from falling dirt, and greater falling water drops
dripping/light splashing of liquids.
For either indoor or outdoor use. Prot_ects 5 = Protected | 4 = Water sprayed
personnel from incidental contact with ik dist | Woin ol dractioes
3 IP54 | enclosed equipment. Protects from falling L?rglit sd inorese’| —Limited baress
dirt, rain, sleet, snow, & windblown dust, rmittgd it e%
& external formation of ice. pe g e '
For indoor or outdoor use. Protects
personnel from incidental contact with | 1 = 50mm in ‘;r;mW;fed’i fepc't?gfg
3R IP14 | enclosed equipment. Protects from falling diameter & - Limited ingress
dirt, rain, sleet, & snow, & external greater permitted
formation of ice. g
For indoor or outdoor use. Protects
personnel from incidental contact with 5 = Protected | 4 = Water sprayed
2 IP54 enclosed equipment. Protects from falling | against dust- | from all directions
dirt, rain, sleet, snow, & windblown Limited ingress | - Limited ingress
dust. External mechanism(s) remain permitted. permitted.
operable when ice laden.

NEMA 3 )il

Equivalent NEMA Type IP Code

1 IP10
S| RS
4fa - o ipes
6 P67

IP68
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IK RATING JOULES
00 0
iy a4
02 2
03 55
04 5
05 i
06 1
o7 2
08 ]
09 10
10 20

POUNDS DROPPED

0

5 lbs

.5 |bs

5 Ibs

.5 Ibs

.5 lbs

.5 lbs

1lbs

3.7 Ibs

1lbs

Tlbs

bl 42,0
oyl 0 cblas gl IkXX 3 ylasbiwl as 48

DROP DISTANCE

CRACKING THE IK CODE

200g ] | 200g |

7.56¢ rwl | 10cm \ 1 C 25¢cn 35cm ~L
0. 1SJoule lmpac 0 ZOJoule impact \ 0. 3510ule impac 0.5 joule impact 0.7 joule impact

B I — e — T — e

500 500g 9 5kg

l \ l 10cm l | 20cm l

5 joule impact 10 joule impact | | 20 joule impact

1 joule impact ZJoule impact



<
%

dd yI0 518 (o 599 S T 39 91521

e : i
e ﬂ BNC

MIC

—

~
4 Auqio\\
coding

Ethernet

1/Os
sensor

Power in







o
7

FolieS sbzae Job yo a5 (i slyglo (S0l yg5 9 Jusb slazge Job jo a5 (30,8 yg9olo (Sl yg5 90 o (&

&S Cowl 09"3 ‘5513 9 ‘_MUJLM,;&" U‘*’l‘ aég.{fa < 4.&5)9.’ )La.».‘ﬂ a as ‘;).o ) 5
Dgh (o0 HLled Wldgrge )58 g (lul pile

Bl oo 4 5t 0 T by 135 430 e
it (o yS (6551 ol (25U g 30,8 0y iy (o ¢

3 Gy S gl abold LTy jgiin g 05 Sl (Blygw 995 GUT oy alnd o ol
O g oﬁ‘xﬂ.@.ﬂ)ﬁagﬁl alold b j9 ) i amuss jo ol 48 adold
g o0 Sl | xS 31y (sloyS AT D9l axgie U 0ls 41,8 ST, p Jlio jo 1y e,

*

Sy b oo

Wbl oo ykogil VFe 3gus U VA 905 51 S0 ys


http://fa.wikipedia.org/wiki/%D8%A7%D9%84%DA%A9%D8%AA%D8%B1%D9%88%D9%85%D8%BA%D9%86%D8%A7%D8%B7%DB%8C%D8%B3%DB%8C

M‘Nl %’lﬂb'

‘&3‘9 ‘“ 22 < . * - N
R ae. S5 S vl S dawd
& &
90%% 3‘\"“‘6\)‘\

n oo
I Network | security

.&y&@&ﬁiﬁ')ﬁ’a&.ﬂayb‘#g&U}‘Qmﬁwulﬁﬁo}&@‘sgmo&mmof4.3‘5)93;5.3#

Energy of one photon (electron volts)

10° 100 104 108 10° 10! 107 107t 102 107 104 1070 1w0% 1077 10® 107
| | | | | | | | | | | | | | | |

a I & J = - -y

Gamma rays X-rays Ultraviolet Visible Infrhred Microwaves Radio waves

X-Ray Imaging Gamma-Ray Imaging
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Energy of one photon (electron volts)

106 10° 104 10° 102 10! 10! 1wt 10?2 10?104 102 10° 1077 108
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4 B 1 O B

Gamma rays X-rays Ultraviuletl |Visible Infrlared Microwaves Radio waves

Imaging in the Ultraviolet Band

Imaging in the Visible and Infrared Bands
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X-rays  Ultraviolet I—Visible Light  Infared
| | |

PRI LA Electromagnetic
W UvA Spectrum
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Band No. Name Wavelength (pum) Characteristics and Uses

1 Visible blue 0.45-0.52 Maximum water
penetration

2 Visible green 0.52-0.60 Good for measuring plant
vigor

3 Visible red 0.63-0.69 Vegetation discrimination

4 Near infrared 0.76-0.90 Biomass and shoreline
mapping

5 Middle infrared 1.55-1.75 Moisture content of soil
and vegetation

6 Thermal infrared 10.4-12.5 Soil moisture; thermal
mapping

7 Middle infrared 2.08-2.35 Mineral mapping
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M12 lens adapter

Al
Stock lens
removed from S he [ a e .
camera board J'OL'*’ u‘?b )’J 8‘9"

M12 lens {typical)
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Focal Length
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f=SOmm Angle=5.5" (Telephoto)

Optical Center

f=8mm
Angle<=33.4" (Normmal)

f=4mm
Argle=61.9" (Wide angle)
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Image sensor size : 1/3” (4.8*3.6mm) W=3m H=2m D=4m

Felated Topic: Field of Yiew

camera

Sensor \

-
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13"
Camera Angle of View Recognition at...

2.8mm
J.6mm
Bmm
gmm
12mm
16mm
25mm
35mm
S50mm
75mm
85mm

ga°
J0°
45*
330
23°
17
11°
a8°
c
a0
.

2.5m
3.4m
5.7m
7.6m
11.3m
15.1m
23.6m
33.1m
47.2m
J0.Bm
80.3m

4“
A"E'Eﬂf View

2.8mm
J.6mm
Emm
Bmm
12mm
1&mm
25mm
35mm
50mm
Famm
85mm

ca®
33*
26"
17

\
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3.6m
4.6m
7.7m
10.3m
15.4m
20.5m
32.1m
44.9m
E4.2m
DEe.2m
109.1m



Diatance betwsen video camara and video subject area

Lene
Focal Length| Camera's Viewing Angle ™31y my
mm Horz ¥ | Vert? | Diag® | Harea |\
178 139 | 102 | 700 | 248
(7.6m)
2.10 128° | o8¢ | 100° | 208
(62m)
245 1200 | o0 | 1800 | 17.3
(8.3m)
2.80 1000 | 80 | 138 | 140
{4.3m)
297 104 | 78 | B¢ | 123
(38m}
360 74 | ¢ | 82 7.
(2.3m) |
370 | 7> | ¢ | w0 | 7
{22m)
40 67 | 500 | 8* | &6
2m)
430 [ e [ 4 | 78 | &Y
{1.9m)
50 50 38° oy 4T |
{14m) | {1
80 2 [ | 5> [ aF
{1.2m)
a0 ) 24° | 4 2.9 =
(0.9m) 3
120 [ w |z [ 19
{0.6m)
18.0 16 12¢ 21 1.4
{C.4m)
250 11 | 84 | 1# | 10
{0.3m)
50.0 55 | 422 | > 04 |
©1m) |

406
{15.1m)
o [P

10°(30m)away | 15 (40m}away | 25 (7.0m; away

Hareo [Viame | Harea | Wlrwa | Harea | Vil

507 (15.2m) away

.

100" (30.5m) away

| Hareo | Viaes| Hoes | Wiea

(lm

o | #::;ﬁmm%mj%
k)
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CCTV Lens Calculator
Clear view communication

Hikvision lens calculator
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CCD or CMOS sensor

v

17.526 mm

f‘

Wbl (oo 3wl gl o,lailinl go

 Flange focal ;w alold M| yo wglas
wb (o0

s'yls Flange Focal ojluil b CS gpw 3o

. B il o e oo 1V.OYF
LENS
'/ Jod 1, C oylaibent b 30 Lo C ggi s by
3 3 el CadslB Joo SO L CS Jg 00
i W3l 50 o]y 51, C g3
+—— C/CS Mount
A3, Adapter 39 o aidS g1l C & CS Juwo &

17.526
g0 wSL b (my90 yo agd Gl diws ¢
SpaF o0 41,5 0l
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F-number b F-Stop

Aperture Range F-Number 4 F-Stop a5 cowl gous lawgi APErture as o ,ludo g5 ojlsl ol

3

Sg (o0
OOOOO.. abb (o8 bl glyle 2ol )l ol
f23 56

g 009y 3L APErture axs ;o jlade oy yidiow 45 Cowl [ Eg F-Stop ,lade yoes S8
O (0 Oylg ygi ylude y yidie

:I.n:ge.l.peﬂu.re Iledium.l.pemue :umu.pe:h.ue

39 @de Judo a4 Sl ol jo AT el azmyo Jol5 b 3L cel S5 F-number

Large F-Stop = Large Depth of Field = More Light Needed Al o0 dadn ylomns s 50 Il (3] 3 0597 omilin oudd il y2 gua o

Small F-Stop = Small Depth of Field = Less Light Needed
o) A5 Sgl oo kS oud Oylg jei g ouud dzw O i A Csl Sy F-nU
bl (o 19 1) 03,18 oyl 59,90 &
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AFCS

REL CNCCH+) DCaV-18Y
@ L WHITE : Video Signal (V or VS)
& BLACK : Voo[—)

1| Brown |Control (=)
2| Red Contral (+)
3| Yellow |Drive (+)
4

Cirive (=)
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1l oo il S Awd g0 41 45095 s ITIS
DC-Iris -

Video-Iris -y

HS 55 518 oo 5o Video 5 DC o ol
Wl (20 55590 (S euiS JLu)

daxi 33 J3ls y0 b Video-lris o
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IRIS Courdgo g 95l aliold bawgi F-STOP jlado judi s T 9 (o595 ¢ pg) bl dus 12 (gl oy yy bLL iy o7 sl

IRIS coxdgn g gl Abold buwgi (piigly)y b £9e0g )0 i

TO I VIDE v

1. +Vcc RED

2. Not Used

3. Video

4. GND BLACK

AUTO IRIS DC DRIVE

1. Damping Coil (-)
2. Damping Coil (+)
3. Driving Coil (+)
4. Driving Coil (-)

51 BROWN

5
4.7 ‘a3 RED

ORANGE

\
S0y yaa s

ICS sy b ¥3
¥ g lwlil el

WP P Caxdgo 9 (JPU aAbold (S G S (SO,
SPE dold byl zlogel 3o i
SPE ol b o o libgy jo puuds

BROWN
RED

Electronic image stabilization(EIS)
ORANGE

Barrel distortion correction(BDC)
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Conventional DC Iris Lens P-Iris Lens

Without P-iris Lens

With P-iris Lens

Az, &5 o b Video-lris ¢ DC 4o
9wl (0 395 ladle o iS5 oS ,5 ADEItUIE
el el gadge (p] g oad 3 9)lg (oS

33,5 (o0 G0k 30 oo T9dg 9 paal codlad

2 iS5 Zaby JSio Jo b P-ITiS 535)gisS
amd (g S pCs @ pedl plawe Ges
Cowl 05905 B yb w1y JSCino o ApPertur

F- 30 poai Cowl s caxs b P-ITiS o adlg 4o
Cowl A8l Sgugs Sy s NUmMber

s EXposure ¢ Gain J o8 colsls P-Iris 4o
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IR Corrected

cadl (o0 0S|y Wjge 4 IR g9 b aS il 4 ¢
® Standard CCTV Lens 350 b ol 6055 i pe g il Glumer d L 4
55 3158 Liuwly S5 50 IR Gk Bl il (50

s

430-650nm focus surface 950nm focus surface

to visible light to near infrared 5 U515 6l cwis g3y p o0le K &g 4

ICR 5 witl o5 ICR Gdo> aljie & ayd ol 5
dg oo aid,S A 50 Lol S ylgie Ayl HO W

Need to adjust focus position

® |nfrared Corrected CCTV Lens

Special low
dispersion glass 430-950nm focus surface

| from visible light to near infrared

[

»T

No adjustment in focus position

PARS ERTEBAT
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- Gamma-rays [ 0.1A
10|
1A
% 10 0.1 nm
X-rays |
C 107 1 hm 400 nm
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Infra-red =10
101
Thermal IR — 100 um 700 nm
1012 |
Fari®] r 1000 um
1000 MHz — 5| _{1mm
il e Microwaves [~ 1cm
500 MHz 1010 | s
i aaal
— 10 cm
T 109
VHF m1m
7-13 10® _Radio, TV
100 MHz —{ FM 10m
=4 VHF 107 _|
1 26
50 MHz - [~ 100m
4 108 AM
— 1000 m
Long-waves
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Aspherical Lens
Aspherical Surface —
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Image
Sensors

Processors

ROM & RAM
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Ciliary muscle
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Visual axis

WVitreous humor
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UFPA (Uncooled Focal plane Arrays)
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CMOS (Complementary Metal Oxide Semi-Conductor)
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CCD Sense Element (Pixel) Structure
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CCD Image Sensor

Pixel (@) Photo Sensor (b)
\ Light (Light-sensitive Region)

——————— :

Charge
(Electrons) __——

Vertical CCD (cC)

Amplifier (X) Horizontal ccD (d)
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1) 6100 P auad jgmomw jl Al SO JuSy 12 Cawly Coouw Coound 5
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Charge

~  (Electrons) Fhoto Sensor

- Charge
Gate Opens —— (Electrons)

— (Gate

Vertical CCD
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Pixel-select Switch (@)

Pixel Row (j)

Column Signal Wire (f)
(Micro Wire)

Column-select Switch (g)

Column Row Signal Wire (i)
Circuit (h) (Micro Wire)

ON i /
Output O—
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RGB or BAYAR Filter (RED,GREEN,BLUE)
CMYG (CYAN,MAGENTA,YELLOW,GREEN)
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Resolution
480
0l dl gl pgual LS pgual o9 b (bglo)
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= e.g. 640 x 480 8-bit image

0 640
X
s o & & & o 8 ' pixel
[ ]
[ ]
- r ]
. . » f(x,y):intensity value at (x,v)
* 0 (black) ..... 255 (white)
Different coordinate conventions
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I 1
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Low Density Medium Density High Density
01 pixel " 1 pixel * 1 pixel

2,54 cm




(s 09,4

»9 &
o “ o
© EE I
&
6\,@(‘# \)‘\\o
0'”(‘ 3““@6

n, s
I Network | security ©©

480
DVD 720

720p 1230

720

1080p

1920

1080

Ultra HD 4k

3840




s Ceg L, ,

559 g
s o<,
R S
=
% S
& -«
"on;e W

HD 720P 960H

1280x720

960x480

T704x480

QCIF
CIF

2CIF

4CIF

D1

720p HD
960p HD
1.3 MP

2 MP
1080p HD
3MP

5MP

176 x 120

352 x 240

704 x 240

704 x 480

720 x 480

1280 x 720

1280 x 960

1280 x 1024

1600 x 1200

1920 x 1080

2048 x 1536

2592 x 1944

Pixels (W x H)

Quarter CIF (half the height and width as CIF)

2 times CIF width
2 times CIF width and 2 times CIF height
aka "Full D1"

720p High Definition

960p High Definition (Sony HD standard)
aka "1 Megapixel" or "1MP"

2 Megapixel

1080p High Definition
3 Megapixel

5 Megapixel
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SVGA
WSVGA
XGA
XGA+
WXGA
WXGA
WXGA
SXGA
HD
HD

17:10
4:3
4:3

16:9
5:3

16:10

5:4
16:9
16:9

1024
1024
1152
1280
1280
1280
1280
1360
1366

600
768
864
720
768
800
1024
768
768

WXGA+
Other
HD+
WSXGA+
FHD
WUXGA
Other
WQHD
Other
4K UHD

16:10
16:9
16:9

16:10
16:9

16:10
21:9
16:9
21:9
16:9

1440
1536
1600
1680
1920
1920
2560
2560
3440
3840
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g pa Sy ¢ gyl 90 e Aol Wil WLy w8 o5 (5 ilwlus culsld : Identification
[Bosch Chart]

Detection
7 pix/ft (20 pix/m)

Classification [AXiS Table]

13 pix/ft (40 pix/m)
Surveillance Body Approximate

objective representation linear resolution Face midth
Recognition Identification 120% 250 pixels/m 40 pixels
20 pix/ft (60 pix/m)

Recognition S50% 100 pixels/m 17 pixels
Identification Detection 10% 20 pixels/m 3 pixels

49 pix/ft (150 pix/m)
Table 1: Typical CCTV requirements for identification, recognition or detection

V
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Industry Standard DRI Requirements

Detection Recognition Identificatio

Human
3.6 pixels by 1 pixel 13 pixels by 5 pixels ]
(Something is there) (A person is there) (The person looks like a sold
Identification Category Vehicle = et
' .' 2.8 pixels by 1 pixel 13 pixels by 5 pixels 28.8 pixels by 8 pixels
. : : (Something is there) (A vehicle is there) (The vehicle may be a humve
o
Boat
4.5 pixels by 1 pixel 18 pixels by 2 pixels 36 pixels by 4 pixels
(Soemething is there) (Some kind of boat is there) (The boat is a small inflatatble

Maondtering Shes or Crowds - 5%

Reoognize a “knosn-person - 50% Idantify an unknown persan 120%



Operational requirement Horizontal pixels/face Px/cm Px/inch
Identification (Challenging conditions) 80 px/face 5 px/fcm 12,5 pu/in
Identification (Good conditions) 40 px/face 2,5 px/cm 6,3 px/in
Recognition 20 px/face 1,25 px/cm 3,2 px/in
Detection 4 px/face 0,25 px/cm 0,6 px/in

Maximum Maximum
Camera’s horizontal resolution Focal length distance scene width
2592 pixels 28-8mm 9m 5.2m
1280 pixels 3.3-12mm 6m 26m
1920 pixels 3.1-31mm 41m 3.8m
736 pixels 3.3-119 mm 50m 1.5m

1280 pixels 4.4-132 mm 67 m 2.6m
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1111 m

53.3m

21.5m

10.7 m

B.3m

1.3m

e lod (2 Lwlob [y 15 0 )90 adomo )0 pgal Gloly I Bud Wb jomiow (higlg) (ol (asuio S

o0mb] s 4y ENB2676-4 5 5luilaw! wlul g3 45 3905 553 Iy g guad (o lwliadd y0 pudlio b 3 guas yibglg )y o Il opidlw askino gl

t‘ln ' 0.0

1067

1 i 28,8
'nﬁ _ 51,2
- ﬂ 116"

20,6
M7 6mdT)

\of 55 hil
f 10,2
9 /] 6MM .

) E;?HH‘ ,
S | 5.1
—— AT e

‘mlloz
" AN

0350w sbw Sl Jgeol g & sie 3

w9yl yglai cuis 4 by yo Olwlw

G|

Al oo (IS W b pslad Jsles e Monitoring

Sl 110 1)y plw wlw! 5 45590 Joled jI awsid cuds8 Detection
2o Detection & cawi 1y 555 @uds wldye ol oo Observation
Cawl 1518 1y bwgio aliold S 51 &g 9 guad < <8 Recognition

o 1y yuSs0y alwold S 3l &ygo el b casld Identification

dold SO 5l Wygo pweal gy cud culsd Strong Identification
Cawl o 1) Suo 5 Hlui

9l e Sy (gl 4t g Wbl o0 (Jb) o Juny luslpt 03
291 4185 S5 3 3l 3590 Sy Shaed il 8,155 g gi oulis



\
03550 s dbu! Sl Jgel g & soin )

vl polai Cuis 4 b g yo Ol

rlod (Ll 1) J15 0 )90 dimio j3 pgaal Gloly 51 Bud Wl jgmduw glg)) (HSle (pouin Coa

PPm = h/H

335 0 i gl by g9 bl p aS 0Bl o ey 50 JSy Hluio P
D Al (o0 ygmiw m9l9)y
Sy poad Jxo By

A
v

H o g pumil ailsls 1y s pi0 ¥ pouai o ye sl RECOgNItion was ,51: Jle
CamninS 0,10 jLd yto g2 40 Sy 1YO Hluio Recognition a5 wiledb! -yl

g1 aplgs p guai

VYA = h/f

h = 125*%4 = 500pix

sls slxil 1y Recognition Jos olg5 o #FeFA+ L VGA cos



sTie) by of e 63 (1)

(€ d
F B £ Jo—o 3l Gl Aol anulxo sl
# sy B S (o0 oLl p 5
! B
¥ D H
2
3
- Foalao cons i jgudaw (58 051l
290 P38 Sy oy 3 Lo H
Dmeter) : .5 b alolé R i A e womo U oy y90 abold D
g Wlgs a5 alold ull 2o ¥ Ao (e 9 Wbl poadio FLA jgmcaw A8l o)1l 009 o O Ao U alold ST: L
f 4.8
= F=8mm
5000 3000

oS (o0 00liiwl 5 Jgo,8 5l 1 (Sl abold wlul s agl; 4

h
0= 2tan‘1ﬁ 0 =33.4



Physical 1/0

\‘Hvége

Sensors

Processors

ROM & RAM







\
2o s (T w9 g owile

Q""""N\«rork Securit
Peaivdg 0 b g
rolal (gilw deuts b SusT hawgi JT 0wyl pglad 4 pls wolai b

t ol L o590 yo (541380 oy s (S 39 )

DNR -3 Image Scan

AWB -1 Resolution -

Frame rate -\v Digital Zoom -

Image compression -\¥ Smart IR -¥
Bitrate -\f Shutter Speed -4

Stream & Image Profile -1a WDR -#

AV 4
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6 N\

Standard (Onvif) -\¢ BLC -v
Input/Output -1y HLC -A
AGC -4

") WDR H.264 Image Frame rate e‘, Protectio
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.. Standard
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1st Reld: Odd lines 2ndield: Even lines Freeze frame on omving dot
17 /20 ms(NTSC/PAL)later using interlaced scan

Both fields shown together to make a frame
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Digital PTZ/Digital Zoo
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DNR (Digital Noise Reduction
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Resolution & | H.264 Baseline H.264 High Profile
Frame Rate Bitrate (kbps) Bitrate (kbps)
1080p30 2048 1024
T20p60 1512 832
720p30 1024 512
ACIF30 256 128
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Frame: 1384 Frame: 1384

Ref. Time: 553600000 Ref. Time: 553600000
Duration: 400000 Duration: 400000
Time Code: 00:00:55:09 Time Code: 00:00:55:09
Frame Type: P Frame Type: B

Avg. BitRate:  0.60 Mbps Avg. Bt Rate:  0.78 Mbps
Frame Size: 1KB Frame Size: 7KB
Quantization: 46 Quantization: 27

Buffer Fullness: 0% Buffer Fullness: 0%

Left: -28dB Left: -28dB

Bitrate viewer
software

Average Bit Rate (2500 ms) Average Bit Rate (2500 ms)
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Frame Size = Resolution * Color Depth (Chrominance/Luminance information)
Bit Rate = Frame Size * Frame Rate (fps)
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Frame Size = (7 ¥*480)*24 = 8110080 ~ 8110 - *1/1024*8 - 990 Kbps

Bit Rate = 8110*25 = 202750 Kbps = ~ 203 Mbps
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0015

(s

100 dpi low JPEG compression

File size:
248K

100 dpi medium JPEG compression

File size:
‘ 49K

100 dpi high JPEG compression

File size:
22K

Compression
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30-50% lower bitrate

Uses up to 50 percent less bandwidt

H.264 is more adequate for broadc
oriented technology
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H.265 (g jlw 08 pad

H264 H265

H.264/MPEG-4 AVC \; 4.slis > bitrate :als - Sils
1 5eai 3 il Sas

2160P 1080P 720P 480P

HEVC




Resolution

480p

720p

1080p

4K

H.264/AVC
Bandwidth required

1.5 Mbps

3 Mbps

6 Mbps

32 Mbps

H.265/HEVC
Bandwidth required

0.75 Mbps

1.5 Mbps

3 Mbps

15 Mbps
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Frame Size = Resolution * Color Depth (Chrominance/Luminance information)
Bit Rate = Frame Size * Frame Rate (fps)
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Frame Size = (7 ¥*480)*24 = 8110080 ~ 8110 - *1/1024*8 - 990 Kbps

Bit Rate = 8110*25 = 202750 Kbps = ~ 203 Mbps
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Disk Space = Bitrate(Mbps)*1000/8 * 3600 * 24 * Number Of camera * Days/1000000
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Disk Space = 203*1000/8 * 3600 * 24 * Y* /1000000 = 2192 GB
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ONVIF Stand
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ONVIF Development: 2008 to Present
2000 Bl

+ Founded by Axis, Bosch & Sony = First conformant product + Scope extended to access control |[EC 60839-11-31, web services-
+ Core Specification 1.0 = 100 members + Core Specification 2.0 based IP protocols for electronic
« 200 profile conformant products = Device Test Tool 1.02 access control systems

+«  EN 50132-5-2 web services-based
IP video protocols
+  Profile S released

IEC 62676-2-3, web services- « 2014 - Profile G released ~ Revision of IEC 62676-2-3, web «  Profile A released
based IP video transmission = 2015 - Client test tool released services-based IP video
protocols transmission protocols

+ Profile C released

= 10,000 profile conformant + Export File Format recommended Profile D RC released = 20,000 profile conformant products
products by NIST & adopted by |IEC 62676-2 +  Profile M RC released = Profile D released
+  Profile T released + |EC 60833-11-1 access control + Specification development on +  Profile M released

GitHub
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ONVIF Members

+ Membership vels ONVIF Full Members
Full members

= Contributing members

- Registered affiliate
- User members aselsan ASSAABLOY A_XE- @ BOSCH
» Observer members

canon (@hua HIKVISION () HeuhaTechui

ONVIF membership comprises [ —— ]
leading companies in the global IP- Honeywell KEDACOM SoLuTIONS ~— Panasonic

based physical security products

market, including frontrunners in 4

camera, video management system I='R,ul'-'ul«n.iljnﬂ::I Tvr Tiqndy T
and access control development. S

tyco . uniview  Yviversk



OnviF 6

For door control and
event management

OnvieF @

Metadata and events for
analytics applications

OnviF  ©

For advanced
video streaming

OnviF 1 ©

For broader access
control configuration

OnvieF 1 0

For edge storage
and retrieval

\
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OnviF 1 6

For access control
peripherals

OnviF  ©

For basic video
streaming
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ONVIF Profile A

For access control configuration

OnviF 1 0

» Granting/revoking credentials

» Creating schedules

UnviF o

« Assigning access rules

Device (e.g. door/access controller)  Client (e.g. management
software)

ONVIF Profile D

For access control peripherals

» Transfers input credential identifiers and
requests for access

« Performs actions such as locking/unlocking

Credential

Access decision

Input device (e.g. token readers, biometric Client (e.g. access control
readers, cameras, keypads, sensors) and unit, management system)
output device (e.g. locks, displays, LEDS)

Device (e.g. access controller)

\
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ONVIF Profile G

For edge storage and retrieval
» Configure, request and control recording

» Receive audio and metadata stream

Client (e.g. VMS, NVR)

Device (e.g. camera,
video encoder, NVR)

ONVIF Profile C

For door control and event management

OnviF 1 ®

+ Site information and configuration
« Event and alarm management

» Door access control

Client (e.g. management
software)
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ONVIF Profile S ONVIF Profile T

For basic video streaming For advanced video streaming

OnviF 1 ©

+ Video streaming and configuration * H.264/H.265 video compression

Imaging settings

Motion alarm and tampering events E

vems and
metadata sireaming

Metadata streaming

Bi-directional audio

Device (e.g. camera, video encoder) Client (e.g. VMS, NVR)

Bi-directional audic Auxiliary commands

Device (e.g. camera, video encoder) Client (e.g. VMS, NVR)

ONVIF Profile M
Metadata and events for analytics applications O nVI F @ ‘ @

« Supported metadata
» Supported events

« Streaming metadata and sending events

MCIC
L),

Device, including service Client
(e.g. camera, cloud service) (e.g. VMS, NVR, cloud service)
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Zip stream

Axis' Zipstream technology at 601 kbit/s Regular video stream at 1254 kbit/s
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o G55 )0 y gl ik b9 b iled Y

Light intensity Description ¢ 880 alisd juol CodiBgo a5 Jold ST jo a5l co¥ 55elgisS v
0.05 - 0.3 lux Clear night with a full moon Wil (o0 4 i gl 0310 5 g (590 S8l Ol 50 YU oS
1 lux Candle at 1 m distance SIS oG Jolge 3l IR Corrected . JUG ol 53 ¢ jguman 3lu (3099 53553 v
80 lux Office building hallway Wil (o0 559190 ol 5o
500 lux Office light

10,000 lux Full daylight

100,000 lux Strong sunlight
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(4) 5/8MP sensors, creating a total of 20/32MP
resolution

» Remote positioning with independent motorized PTZ
control for each sensor

» Presets for 1807, 2707, 360" panoramic coverage
» Custom presets available

» Starlight low-light imaging

» IR illumination up to 131 ft (40 m)

» Edge analytics

» 120 dB True WDR
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C5-M

Standard o Il )|
steel




»~ High standard for air

ISO 12944 Paints and varnishes — Corrosion

Protection of Steel Structures by Protective Paint

Systems

~ Cb5-M is the highest standard, apply to marine
environment.

~ Test method:

Salt mist test (720h) + Resistance to humidity test (480h)

C5-M

Standard for
steel
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Visible light & near-infrared: 0.4-2.5 pm
Medium-infrared: 3.574 pm
Thermal infrared: 8~14 um
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Duration of time gas is present

ZONE SYSTEM | ZONE SYSTEM
FREQUENCY OF OCCURRENCE Combustible
Gases or Vapors
Dusts
An explosive atmosphere is present
p. P P . Zone 0 Zone 20 1
continuously or for long periods = S
An explosive atmosphere is likely to occur
.p P ) . y Zone 1 Zone 21
in normal operation occasionally s
An explosive atmosphere is not likely to — vow
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File View Settings Help
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192.168.0,90-110

Results Favorites
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Example: 192.168.0.1-100, 192.168.0.200 | |hp

Status Mame

=
P Manufacturer

MAC address

[ neicoecr

192.168.0.96 Hewlett Packard

48:0F:CRCO:BCTT

> B NPIIDA4EF
B HP V1910 Switch

> _E,- meeting
4 _E,- Panda
[ soft

<

192.168.0.97 Hewlett Packard

192.168.0.102 Hewlett Packard

192.168.0.104 Edimax Technology Co. Ltd.
192.168.0.109 GIGA-BYTE TECHNOLOGY CO. L...

(=) HP Laser)et M1522 series PCLE Class Driver

00:1B:78:1D:64:6F
CC:3E:5F5E:04:FC
00:50:FC:C6:03:2B
6C:F0:49:0B:55:D5
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Ping 192.168.1.1
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C:\Users\Pouya>ping 192.168.1.1 -t

Pinging 192.168.1.1 with 32 bytes of data:

Reply from 192.168.1.1: bytes=32 time<ims TTL=254
Reply from 192.168.1.1: bytes=32 time<ims TTL=254
Reply from 192.168.1.1: bytes=32 time<ims TTL=254

:\Users\Pouya>ping 192.168.2.200 -t

inging 192.168.2.20808 with 32 bytes of data:
equest timed out.
equest timed out.

:\Users\Pouya>ping 192.168.1.580 -t
inging 192.168.1.58 with 32 bhytes of data:

eply from 192.168.1.1682: Destination host unreachable.
eply from 192.168.1.1082: Destination host unreachable.
eply from 192.168.1.182: Destination host unreachable.
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Sl 1y gy olaad Glgsy U ably oo hlizke slo Al 50y 390 (o1 6 0] (b ymumme > H3imd (ol
. . Sgod asdao |y yamno (y0g9 alad g 8,5
ipconfig

owlos 1y g yoT Ko ol pod g Touo Jole g (59 39 992 g0 b 4y &5 b o (T o] Cm jgsws (!
d..ibé‘so

e = N
Administrator: C:\Windows\system?’Z\‘cmd.exe ‘-l—:-I-JEPI&J

Media State . . - - = Media disconnected
Connectlon—“pe01flc DNS Suffix

llireless LAN adapter Wireless Network Connection:

Media State . . - - = Media disconnected
Connectlon—“p801f1c DNS Suffix

Ethernet adapter Local Area Connection:

Connection—specific DNS Suffix . :

Link—-local IPuv6 Address . . . . : fe8B::2c?1:eaB84:5eec:21ff 211
IPv4 Address. . . . . e o ow o s-d192.168.1.1082

Subnet Mask . . . . . . . . . . s 255.255.255.08

Default Gateway . . . . . . . . . = 192.168.1.1

Tunnel adapter isatap.{B4FASE3A-F806-44C5-9CF3-5DDAF843AEEE>:

Media State . . = Media disconnected
Connection— ope01f1c DNS Sufflx = = -

Tunnel adapter isatap.{6AB2F3C2-392F-44BF-8F31-6BEVE5429FFD>:

Media State . . - = Media disconnected
Connect10n~°pe01f1c DNS Suffix
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hostname Q10,5 o0 U 1y Toue 1 guuols oL jgiwd oy

C:sUzerssPouyarhostname
Pouya—PC

C:sUzerssPouyar_

getmac 23 )5 (o0 3L 1y lowo 53 gupols’ (Gl aSls w15 (595 2 99290 S (wy0T Sy

— — S — e — —

.C:\UsersxPuuya}getmac

IPhysical Address Transzsport Hame

BA-23-8B-F7-86—h4d “DevicesTcpip_{B4FASE3A-F8B6L—44C5—-2CF3-5DDAF843AEEE:
Bl-26-5E-28—6C—HH MHedia disconnected
B—-24-7E-8D-77—-15 MHedia disconnected

Bl-26-5E-28—-6C—BH MHedia disconnected

netstat 3 guS o0 3l 38 ooliimwl 8 ygo ASlh Caridg Sl S Cup> yawd ol
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