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Model

RF Module

Output Power
(dBm)

RF Transmit
Throughput

System
Operate Mode
& Features

Special
Features

Outdoor 802.11n WiFi MIMO AP

IOP-OAPMB-APM-101R
|IOP-APM-101RH

|
802.11a/g/n
MIMO 2*2 RF * 1

101R ~ 21dBm Max
101RH ~ 23dBm Max

HT20MHz-70~80Mbps
HT40MHz-140~160Mbps

AP / Wireless Station (AC) / AP WDS
Bridge / Router

~mﬂ! v

|IOP-OAPMB-APM-102R
|IOP-APM-102RH

| n_
|
802.11a/g/n

MIMO 2*2 RF * 2

102R ~ 21dBm Max
102RH ~ 23dBm Max

HT20MHz-140~160Mbps
HT40MHz-280~320Mbps

.mm v

Multiple Hops / Mesh Network / Mesh Hi-mobile

1.Multiple Hopping Up to 10 hops with 120Mbps throughput and under 10ms latency
2.0SI Layer 2 Switch Mesh Network Technical, can support Multiple Gateway
3.Support Mesh SkyNet with 300Mbps Backhaul & 200Km/s 50~100Mbps Hi-mobile

Throughput

4.Support Multiple Hops with Multiple Backhaul Backup Technical

5.Support CPE Function and Low Speed Roaming

IOP-OAPMB-APM-103R
IOP-APM-103RH

LA e nm

802.11a/g/n
MIMO 2*2 RF * 3

103R ~ 21dBm Max
103RH ~ 23dBm Max

HT20MHz-210~240Mbps
HT40MHz-280~320Mbps

e e 7
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Outdoor WiFi MIMO AP Multlple Hops Features andAppllcatlon

Hop 3
Q\ Hop 2 5Km 150Mbps
Hop 1 i ~ {Km 155Mbps (70Mbps)
6Km 160Mbps _ _ A
9 S — — — \
1
& Hop 1
2 , \SQIGOMbps
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Control Center
(320Mbps/250Mbp)s

Support 80-100 cameras
i ax N Hop &
transmit to Control C 4 2Km 140Mbps
o (55Mbps)

— 7 5Km 150Mbps
’ (l"O\Ibps) .

g s Hop3 ll\ m
+2Km l50\fbps .
%74 (10Mbps) £
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Outdoor WiFi MIO AP Multiple Hops Features and Iiton |

Outdoor Wireless Multiple Hops V.S. Double Bridge & Repeater (Backhaul Dead End)

Comprehensive Comparison Tables

10-Power Outdoor WiFi MIMO Wireless Multiple Hops Backhaul System Structure

Hop7 - 2:3:5 Hopd Hop2
& 12 - pS- 2 -
& " g e & Sais P’ § s 130-1504bps
™~~~ ' i 1204bps '« (RS 11 . 120-140¥bps P-==-= < Hopl
S g - o = I_a N i 140-1
L »----- _ﬁ: | o)==k 0,-,.\: 4&~ o ll 60Mbps
- i 2
Hopl 11
Nont s aph ez 14016 spoubos &= D
120Mbps- 120Mbps- 120- 130-1 e gl 5.
@."" @---- Y LT ey’ S Sl - 7
Vi Sl 03 ‘g-. 1 \ ‘-‘g&\ 120Mbps- .. 1 ¥ 2 120-140Mbps . " ----- ‘.. 1 e - ’/
&£ » S s it s et b - = N TR - -& .
Hopl ,“Support Throughput
= 7
HopT Hopb Hopd Hop? . ‘50’"’:’9 320Mbps Max
12 el 120“08’ I =
f\ = 0¥bps .. o Hop5 ﬂ"l‘zo 130Mbps Hop3 ,%:30 lsolbofg\ o
M =~~~ a1 ¥ 120Mbps- _ g 120-140Mbps _ oy W
& T i oo <P s m

1. Design 2. 4GHz & 5.8GHz dual band & 2*2 MIMO Multi three RF modules backhaul system solution.

2. Layer2 Multiple Hops features and lowest reduce on throughput, even after 5 times hops, it can support 120Mbps~ throughput.
3. Even after 10 times of Hops, the packet latency is under 10ms. It can support special wireless system demand.
4

. Each PtP hop distance is more than 5SKm, proper for big city or wide area wireless surveillance or long distance 30 Km multi backhaul

systems.
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Wireless systems design gutde 1. design of multiple hops relay platiorm to not more than 6 3umped 2.The basis for the design, each wireless
backbone links to no bandwidth over 60Mbps for design requirements 3. In the erection of three forks or crossroads, 103R three wireless

module designs, reserved engineering change link direction to set up or increase future links to expand or equipment upgrade needs.
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Outdoor MIMO AP Multiple Hops Features and Application
Design 4 Backhaul to provide 4 * 110Mbps = 440Mbps Throughput for Wireless Surveillance System

S

F N 5GHz .
i cidz _# ;) =1 — ”{f e AC &
. =t | Transmission set "
| & —— 43 5GHz \ 5 1
5GHz L = l CH 132 AP (Access Point) ‘
|CH 161 _— ] : | AC (AP Clieat) | |
| 5GHz CH 100, 5GHz 3 AC ap! | AP i
J CH 112 4 A CH 60 L & _ 4
Pr‘.';/h — i = —7&‘?'&‘3‘ -"‘r"v"‘;s' ol :f o ACAF. l:"\' Ag"} ;"‘" AC ﬁf:“
- - ey & e - — I" ‘_ Lk :
5GHz |
| \
CH 56 5GHz | MIMO frequency and channel design | \
I35/44/52/50/100/108/132/119/157 CH : \
I 5GHz 5GHz JAP
@ CH 136 4 CH 56 AP “.g R
- — e ! . 3¢
| 110Mbps @z 36 — — =730 [S0Mbps P
l (40Mbps) | (80Mbps) AP}‘!. Control Center
1. Wirel backb links fi total of atl t110*4 =440Mb ilablet issi
* e Y imation | I banc;\r-zgnsws ckbone links for a total of atleas ps available transmission
pe > Ca : : . .
* “manme; 19085 | 140¥bps | Bl s D
\ 110Mbps HT20MHz: (G0Mbps) | (70Mbps) ; I".imlct;rro?d'sas the backbone forwireless transmission, avoid mainroads ofirees biocking
signal tree failure
\(40Mbpsl)20Mb 130Mbps | I (P%r 1 meter thickness of leaves ofstreetfrees decaying 8~15dBm, wireless signal cannat be
ps penetrated' will be absorbed)
) (Sliepsy . (S000s) g o & ® &
“,. -_—_____.‘;_ _,-*-~~'*II_A' W \ﬁ'.";’ﬁ———bﬁ::ﬁ-———__*::é‘ﬁ-———’—‘— o
o — T S

Wireless bandwidth prediction commentary: 1. the multiple hops relay platform technology, 1th hop 140~160Mbps, 2nd hops 130~150Mbps,
3rd hops 120~140Mbps, 4th hops 110~130Mbps, 5th hops after to maintain 110~120Mbps bandwidth, lower bandwidth will not increase the

number of platform and response time not less than 10ms.
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Outdoor MIMO AP Multiple Hops Features and Application

Outdoor WiFi MIMO Large-bandwidth Wireless Transmission System

At the sewage treatment plant surveillance and detection system transmit design.

1. Scene diagram (Sewage outfall video monitoring and real-ime detection of water quality and related data retum)
Implementatlon of the prOJect company: Today s instrument company Corp http //www todays.com.tw/

AfipARBNR oNey
| -iEpdsm 2 R0 3 -RSPY 4 -4UFa 5 -S43k
® EpumAdinso ll 6 -GMIEM T ~=40Lx 8 -BHBWN 0 -A kTN 10584 MT
l H-At 58
¢ GanhmBRENRD PR TSR RAERRORR
— h F il RDO1-x 238 RDO2-x. w38 RDOD-x. =13 RDIM-4% A & RUIOS-PNS
KDOG-8 & % RDOT-6 4 RDOS-4§ &4 RDOS-A M@ RDIC-TAS

|
—> B XAARGRAL (i RDI1-x A28 RDIZ-x 2% KDIS-Wig= RDI4-r X8

© .
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Outdoor MIMO AP Multiple Hops Features and Application

2. Outdoor W|F| MIMO wnreles transmssmn system design.

Control center
1952 168 xx.100

RD12&13 et iomlicd on ANV e b 192 1683059
192 1683051 3 - AC AUTO 1002
AC CHA4{AUTO) : ‘
todaysap542

Wireless Hop

192.168.x56 Wireless Hop RF3-AC CHI57 7 \ = LAY | ) 2R-2 RF Module
RF1:AC CH44 581 o 2 r: -
1

19216896

RF2:AC CHA0 562

103R-3 RF Module

r Wireless System Total
Multiple 9 hops

F2:AC AUTO 552

Wireless Hop
192168 xx.81 2
RF1:AC {AUT 2 =2 ‘ 3 ; : ! >

RF1:AC CH44 752

Hffh ARBEMK KLY
-EREMIE 3 SR 4 -NFRERS -
~Z3RibX B ~-BM R ) -2 AT 10-5p 2T

ERNAFNEREERAD BAIEERmABNE OBE
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Outdoor MIMO AP Multiple HOpS Features and Appllcatlon o

3. Pictures of construction.
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Outdoor MIMO AP Multiple Hops Features and Appllcatlon

4. Radar of Military covers the signal and i |nterfenence . (Resolved)
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Outdoor MIMO AP Multiple Oatures and Applicatiowh

5. Program running after project complete.

2 04/09/2013 15:30:46 ED B% ,a\_\ =]

(©)
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Outdoor MIMO AP Multiple Hops Features and Appllcatlon H

WiFi MIMO Wireless Surveillance System Record Server Display

Sensor Detect Data & Record for Analyze

Wireless Surveillance System Record
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Outdoor MIMO AP Multiple Hops Features and Application

Outdoor Wireless Surveillance with Street Lamps & Solar Collection UPS System

Next Generation Solar Collection Energy Online Type
Power Generation System \.

10P-USSS-1224-098
297WH 23.2Ah € 12.8V
(Support 50Ah Max)

Sl

s 4
R — i k-
W

3
7 -~ p / J
ll \‘ u‘
Tablet: i
Personal H
Computer % / } j o J
. 4 nany
-~ ’ Xy, -
be/ntrol i
Center
IOP-USSS-1247-10B \

Solar Collection Cloudy UPS System

§ Q’ fullny

-

IOP-USSP-1224-09B
Outdoor Street Lamps UPS System

*Hops 6t after, the bandwidth throughput will not reduce again (Keep on 120Mbps~), less than 10ms response time delay.
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I0P-USSS-1247-10B L:
Solar Collection Cloudy UPS System &
(1 JNOPS Multiple Hops Support Hi-mobile Surveillance System E
Support 200Km/h 100Mbps Throughput V~

— |< 1~2KM(ref.) >|

*Hops 6t after, the bandwidth throughput will not reduce again (Keep on 120Mbps~), less than 10ms response time delay.
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Outdoor W|F| MIMO AP Mult| dle Hos Test Reort
3 Hops 2Km 101R€<102R->102R->101R @11naHT40 Throughput 153Mbps

+2Km / Hops 3 Times / 40MHz Fxpand Bandwidth/ Throughput 153Mbps +

Channzl Width..| Tx/Rx Antenna Numbar, | Short GI.{ IxChariot pairs { WMNM Enabla{ WPAZ Sacurity {~
40N H= . 2T2R.. On(400) 4 STSR.. ¥es . Ne .
= Total Throughput(Abps) . Response Time . Transaction Rate.,
eport .
153.193, 8.472., 1.948 . 5
(=
Throughput+
Pair 16 13.519 7.245 25.245
Totals: 153.193 3.596 25.245
Throughput e
1720.00
164 80 q/\l w\'
| h/“ WJWWW
12480 ~
10450
% 24.80
&4 80
4480
2480
480 v T v Y Y
00000 00030 00100 00130 00200 00230 00500
Blapsed e (hmamss)
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Outdoor WiFi MIMO AP Multiple Hops Project Design

4. MIMO WiFi wireless backbone transmission design (consider the trees cover the wireless signal problem)
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Wireless systems design guide: 1. design of multiple hops relay platform to not more than 6 jumped 2.The basis for the design, each wireless
backbone links to no bandwidth over 60Mbps for design requirements 3. In the erection of three forks or crossroads, 103R three wireless

module designs, reserved engineering change link direction to set up or increase future links to expand or equipment upgrade needs.
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Outdoor WiFi MIMO AP Mesh Network & Backhaul Back up Solutlon

Outdoor MIMO Wireless Muiltiple Hops Bridge Mesh Network Structure

Mesh Network Structure

— —

— —

Backhaul Point Backhaul Point Backhaul Point

2014/4117 WWW.i0-power.com.tw
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Outdoor WiFi MIMO AP Mesh Network & Backhaul Back up Solution

Outdoor MIMO Wireless Multiple Hops Bridge
Special Design Wireless Surveillance Backhaul Backup Structure

Backhaul Backup *
Structure |

IOP-102R IOP-1023R IOP-1 o32R
ckhaul

I

e

2014/4/17 WWW.i0-power.com.tw
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Mesh Skynet
Backbone Backup
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Outdoor WiFi MIMO AP Mesh Network System Application
IOP-USSP-1224-09B 302‘_:1 -al/‘g/_n_ s
Outdoor Street Lamps UPS System . en® " Outdoor MIMO AP Na, a, / ;
““ Mesh Network Wireless Surveillance System : 3
O %

L
L 4
= . .'
IOP-USSS-1247-10B  J

]
Solar Collection Cloudy UPS System
A
Q"‘(
|

|
[

NN D

bi.a

L

Control
Center

Tablet
Personal
Internet SampuIer
Outdoor Wireless Surveillance with Street Lamps & Solar Collection UPS System
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Outdoor WiFi MIMO AP Mesh Network System Application
"'.[ 1;.-.,

Hi-mobile Wireless Surveillance with Outdoor Street Lamps UPS System
0.“
hw x “-'-IIIII......
- “‘ ”“" ) [ X "".0
. . .0
. 3¢°* .,
- ** 1 ®
. R [ 1OP-USMC-1212-07A
IOP-USSP-1224-098B ./: o Mo'uue DC UPS System
Outdoor Street Lamps UPS System . P A9P-USIC-1212-074
:\. { w::—
- { | S
Qe 'QhﬂJ?
s Sy
. Surveillance Q\
° m.&
‘t; S 9 AR A
® g e
MIMO Multiple Hops Support Hi-mobile Wireless Surveillance Transmit System
....... ““llll-I.l.l... . R
R »*" 200Kmih CarSpeed ‘*s, . oe*""" B s
. i Support 100Mbps Throughput {) {\
I
BREww, B - |

'.i)' (a\‘"‘
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Outdoor WiFi MIMO AP P to P 3Km Throughput Test Report

A MIMO RF Module to spread spectrum -20dBi 40MHz SGHz +15 15 dual-polarization MINO
anssnnas receive ' interval reduced from 3Km to 168N bps Throughput+

Channs=1 Width , Tx/Rx Antenna Number, Short GI.» IxChariot pairs »
40N H= . 2T2R., On(400).. 15TISR.
Total Throughput(Aibps) . Response Time - Transaction Rate .
s 168.048+~ 0.143 . 211.014 .
: =
Throughput.,
Fair 20 5230 0.704 13.333 0.179
Totals: 165.048 0.203 20.000
Throughput — AR Poin
2000
205 50
123 90
163 20
143 90
123 90
= 105 90
23 90
€390
4290
=90
> 001 (0 0.01:30
Bupeed ame (hoaans3)

((0)))-
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AOINO antenna 8 recen‘ed mter\ al reduced from 16Km to l"S\Ibps Thronghput +
(AMIIMMO RF Alodule output power maximum 21dBm general power, high-power MINO RF
MNodule output power maximmum 2Z4dBm )’

Fraquancwv .- Channes1l Width . RF Nod=1., IxChariot pairs -
Channel - 36, 40NTH= . Hish Power - STSR,
Total Throughput(Abps) . Response Time . Transaction Rate .

128.006 . 9.856 ., 1.641 .,

Report..

Throughput+
Pair 16 7643 4.435 15379
Totals: 128.005 4227 22284

Throughput
150.00
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Outdoor WiFi WiFi MIMO Wireless Survelllance System

with Street Lamps DC UPS

The upper level Multiple Hops: 30Km Throughput 480Mbps for IP Camera * 100 about 300Mbps bandwidth

requirement - 30Mbps
(132Mbps) 90Mbps 150Mbps

28.5Kkm  25.5Km 13.5Km  (146Mbps) 13.5Km 7.5m  (160Mbps)  +-2KM

Surveillance System
Control Center

$o SR

28.5Km 22.5Km 16.5Km 10.5Km 4.5Km Total
System Planning Guide: 60Mbps (140Mbps) 120Mbps (154Mbps) 480Mbps
1. Multiple Hops each repeater hop, about 5~8Mbps bandwidth reduction, after the fifth repeater hops, the bandwidth will keep on 120~140Mbps, no
longer reduces bandwidth.
2.Upper formation backbone the end each link must withstand 30+30+30+30+30=150Mbps to collect the total bandwidth, the load is very heavy, suggested
that the IP Camera bandwidth setup 2Mbps, Speed Dome setup 3Mbps is suitable, which will bring together reduce total bandwidth to 115Mbps.
3. Wireless by straight line transmission primarily, if the highway has the curve area, must additionally build a repeater hop spot in the curve area, or
increase or decrease adjustments to two points apart.

2014/4/17 WwWW.i0-power.com.tw (((0)))_-




Road Cross Surveillance System

with Street Lamps DC UPS & DC to DC PoE Converter for IP Speed Dome Power Solution

Outdoor DC to DC PoE Converter — Outdoor IR PoE IP Speed Dome

\ @
12VDC to 12 or 24 or 48VDC @ i (48VDC PoE 72W Power Supply)

18 or 36 or 72W Max

Bandwidth 1Gbps . <€ Street Lamps On line
DC UPS Power System
12vDC/6A (I0P-USSP-1224-09B)
OCCable Outdoor DC to DC PoE Converter
12VDC to 48VDC 72W 1Gbps

48V/1.5A PoE (IOP-DPOE-PSP4872-1)
802.3af/at 1Gbps

RJ-45 Cable

<€ Input AC 100-264V Adapter
Output DC 18V 6A (Max)

Street Lamps Power Source
AC 100-264V 50/60Hz

1 Giga Cate 6 RJ-45 Control Center
Ethernet Cable ﬂ Recording and
Playback video host

SI Englnoer to setup
project system

2014/4/17

Outdoor WiFi MIMO Wireless Road Cross Surveillance System

with Street Lamps DC UPS & DC to DC PoE & DC to AC Power Inverter Solution

*—Outdoo? ‘ ﬂ«o» lP

o <
. . MIMO Antenna
s | | [ Outdoor DC to DC PoE Converter
S Ueooe 12VDC to 12 or 24 or 48VDC
' € wiri MIMO AP o 1or st or
18 or 36 or 72W Max
Outdoor DC to AC Power Inverter | = (APM-102R] Bandwidth 1Gbps
12V0C 16 24VAC ' Street Lamps On line
2.8A (80W) Max <€~ DC UPS Power System
QOF=DARLI2202/61) (IOP-USSP-1247-10B)
12VDC/6A
DC Cable Outdoor DC to DC PoE Converter

12VDC to 48VDC 72W 1Gbps

48V/1.5A PoE (IOP-DPOE-PSP4872-1)

802.3af/at 1Gbps

RJ-45 Cable == Outdoor DC to AC Power Inverter

12VDC to 24VAC 60W

Outdoor Analog IR Speed Dome (I0P-DAPI-12242A-1)

(24VAC/2.5A Power Supply) w3 1 Giga Cate 6 RI-45

Ethernet Cable

€= Video Server
Coaxial Cable
Input AC 100-264V Adapter

Output DC 18V 6A (Max)
Street Lamps Power Source

AC 100-264V 50/60Hz

Www.io-power.com.tw
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Outdoor WiFi MIMO Wireless Surveillance System

3. Setup environment and camera mapping
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Outdoor WiFi MIMO Wireless Surveillance System

5. MIMO WiFi wireless backbone transmission module, set design and frequency and bandwidth estimation
and channeldesign ., .?

2 Ac @ & AC
¥ 2 ) \ 4
T C_H_ 4_2_ _,-3- | SGHz ,\ Transmission set '? At '.’t
it . hriaa AP (Access Point |
j O 5GHz | | CH 132 | A((:(APClient) : | |
|.cH:261 5GHz CH 100 | 5GHz 3 AC apl | s b
P CH 112 4 A CH 60 >4, B ; % . e o
P I-j‘ R i B _:-r,_".’,q- — — — — — - - ,413. -t AC = : a i o -
W ':' i T & v £ AC
z
| \
CH 56 5GHz | MmiMO frequency and channel design 5GHz | | f. AR \\
| 1ina Plus: 36845260/100/108/132/149/157 CH I CH 36 | \ AC €=
CH 64 | 11na Minus: 30485664104112/136/155161 CH X \
| | | \ \
l cGhs 5GHz " lAp s | ap AP | AP
. > &9 )
" CH136 * Cis6 Ale @ ar ACHW AP W _AP AC & _ar AC &
| a M o o L) — — e "_.-2.___ . S PEE TP e e e gl W s M .
| 110Mbps ST = =" 150Mbps Q. - — ' -
80Mbps AP Control Center
* (40Mbp5) l ( P ) T 1. Wireless backbone links for a total of at least 110*4 = 440Mbps available transmission
y Design of bandwidth estimation bandwidth
: }:" I . Centre for wirgless monitoring and management backboneto the intersection nearthe pool
HT40MHz: 130Mbps | 140Mbps I (nearly ends short distance optical networks, if necessary)
110Mbps : . Minorroads as the backbone forwireless transmission, avoid mainroads oftrees blocking
\ P HT20MHz: (60Mbps) | (7ombps) o tree faiture
\(40Mbps) 130Mbps | (Per 1 meter thickness of leaves ofstreet trees decaying 8~15dBm, wireless signal cannat be
120Mbps 1 penetrated  will be absorbed)
; (SOMbps) et fusy COMPPS) 4 & »: . e - .1
?- . ’—P"":':’"‘h“‘:“:ﬂ“‘” W St i e — — — — . e — — T Ve
»—— ‘ ——

Wireless bandwidth prediction commentary: 1. the multiple hops relay platform technology, 1th hop 140~160Mbps, 2nd hops 130~150Mbps,

3rd hops 120~140Mbps, 4th hops 110~130Mbps, 5th hops after to maintain 110~120Mbps bandwidth, lower bandwidth will not increase the
number of platform and response time not less than 10ms.
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Outdoor WiFi MIMO Wireless Surveillance System

6-2. Train station left crossings: MIMO Wireless relay platform transmission design (Multiple Hops)

1 B N - .
| Train Station
Control Cente

s
.-
w

s )

Sesiir NEEL

150Mbps

- > n
Hops 5§ ‘
140Mbps

Wl . .

L1«
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Outdoor WiFi MIMO Wireless Surveillance System

8-4. TSolar DC UPS power system with outdoor wireless MIMO Mesh AP for train crossing wireless

Hi-mobile surveillance system s the diagram

—

The engine cockpit driver can real time to see the train crossing bus jam accident in 5SKm distance and

try to start the stop train step by step.

2014/4/17 WWW.i0-power.com.tw (((")))-



Outdoor WiFi MIMO Wireless Road Cross Surveillance System

with Solar Power DC UPS & DC to DC PoE & DC to AC Power Inverter Solution

Solar Panel £ (‘B\

120~140W / 17~18.5V / 5~7A

' l ——— Y
Can Support 46Ah-594W
.
n Solar DC UPS Power System
- &=
[ Jp— —as
<—0utdonr
' MIMO Antenna E(G) I
Outdoor DC to AC Power Inverter Outdoor
12VDC to 24VAC WiFi MIMO AP Outdoor DC to DC PoE C
2.5A (60W) Max . (APM-102R) 12VDC to 12 or 24 or 48VDC
(IOP-DAPI-12242A-1) - ' g 18 or 36 or 72W Max
B Street Lamps On line Bandwidth 1Gbps
= DC UPS Power System
(IOP-USSP-1247-10B)
12VDC/6A
DC Cable Outdeor DC to DC PoE Converter

o 12VDC to 48VDC 72W 1Gbps

48V/1.5A PoE (IOP-DPOE-PSP4872-1)

802.3af/at 1Gbps
RJ-45 Cable

= Outdoor DC to AC Power Inverter
12VDC to 24VAC 60W
(IOP-DAPI-12242A-1)

Outdoor Analog IR Speed Dome
(24VAC/2.5A Power Supply) we3p!

e 1 Giga Cate 6 RJ-45
Ethernet Cable

. Video Sarver

Coaxial Cable

2014/4/17 WWW.i0-power.com.tw ((( ’ )))-
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Outdoor Wireless Surveillance System with DC UPS System A
Special design DC to DC PoE Converter & 12VDC to 24VAC Inverter

Outdoor WiFi MIMO Wireless Road Cross Surveillance System

with Street Lamps DC UPS & DC to DC PoE & DC to AC Power Inverter Solution

dil cQp

Outdoor DC to AC Power Inverter
12VDC to 24VAC
2.5A (60W) Max
(IOP-DAPI-12242A-1)
12VDC/6A
DC Cable

48V/1.5A PoE
802.3af/at 1Gbps
RJ-45 Cable

Outdoor Analog IR Speed Dome
(24VAC/2.5A Power Supply) w3

Coaxial Cable

Street Lamps Power Source
AC 100-264V 50/60Hz

2014/4/17

.<'—Outdoor-> ‘ 5«0» .P

MIMO Antenna

Outdoor DC te DC PoE Converter
Sudose 12VDC to 12 or 24 DC
€= Wiri MIMO AP 012 or 26 or 48V
18 or 36 or 72W Max
(APM-102R)
Bandwidth 1Gbps

Street Lamps On line
€= DC UPS Power System
(IOP-USSP-1247-10B)
Outdoor DC to DC PoE Converter
12VDC to 48VDC 72W 1Gbps
(IOP-DPOE-PSP4872-1)

== QOutdoor DC to AC Power Inverter
12VDC to 24VAC 60W
(IOP-DAPI-12242A-1)

g 1 Giga Cate 6 RJ-45
Ethernet Cable

< Video Server

Input AC 100-264V Adapter
Output DC 18V 6A (Max)

WWW.iO-pOWGI‘.COI’n.tW

Road Cross Surveillance System

with Solar Power DC UPS & DC to DC PoE Converter Power Solution

Solar Panel

 70~90W /16~18V /4~5A
Can Support 24Ah-297W

Solar DC UPS Power System

Outdoeor DC to DC PoE Converter Outdoor IR IP Camera

12VDC to 12 or 24 or 48VDC 'r (48VDC PoE Power Supply)
18 or 36 or 72W Max
Bandwidth 1Gbps Solar Power On line

DC UPS Power System

12VDC/6A (IOP-USSS-1224-09A)
DC Cable 5§ Outdoor DC to DC PoE Converter
.'l
12VDC to 48VDC 72W 1Gbps
48V/1.5A PoE (IOP-DPOE-PSP4872-1)
802.3af/at 1Gbps

RJ-45 Cable

1 Giga Cate 6 RJ-45
Ethernet Cable

Control Center

Recording and
Playback video host

= or

Sl Engineer to setup

project system

©
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Outdoor Wireless Surveillance System with DC UPS System and'
Special design DC to DC PoE Converter & 12VDC to 24VAC Inverter
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Outdoor Wireless Surveillance System with Solar DC UPS “ &
Special design DC to DC PoE Converter & 12VDC to 24VAC Inverter

4. Multi-urban 30Km transformer substation and high-voltage power tower long-distance range MIMO WiFi wireless

&
120Mbps P4f]

145Mbps /

o = 2, {
- a€— - T K i

_“—%p -\,}“-‘ \- 155Mbp - ) - ~ Jek

monitoring design

Ao T gt~ 4 B e

o ‘-N_P ?‘\/

At s.}.‘/

T
AL unme ;
oo LR L

e
Y a2 2
T
n
s
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Outdoor Wireless Surveillance System with Solar DC UPS &
Special design DC to DC PoE Converter & 12VDC to 24VAC Inverter

5-1.WiFi MIMO Wireless System Design Key Diagram

S
1.Atenna: view of the snow ris
problems, recommends using

wJeducing the risk of interfereng

2 Wireless devices: APM-102 tromagnetic
interfe\eo}ve, and mix Multiple § Y onstruction
of expressways for long-distal

3. The solar plateqmatch 100
consumption device™

4 Solar energy power genefat
with 5-6 dav cloudy device pOWETr

interference
iz frequency, -

’

s/

KL

—
»

| BT , play the fole
: through the long-distance wire

T ? Q transmitted to the Central Adng¥)
‘— 4 7.Speed Dome: match a 360-
\./ effect. monitoring condition of

transmission lines and natura
8.Zigbee detection: tilt, vibrati
corrosion forth Detect demanc
equipment, sampling reconna
transmission system, data ist
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Outdoor Wireless Surveillance System with Solar DC UPS &
Special design DC to DC PoE Converter & 12VDC to 24VAC Inverter

6. Long-distance MIMO WiFi wireless surveillance transmission system comparison of 145Mbps lfo'f'ips A’-' notes

--x

6-1.0ur solutions -

-

I: = 2 -Q- -

\‘-1. ‘~~—b" -A/

>l . Multiple Hops B;cﬂul_ "

‘ repeaterhop abouts Mbpsbandwn C t
dwidth will keep on 120~140Mbps, nolongerre s baridwidth. ("Strong electric

stmnge!ectrostatc effect” and "higher electromagnetic radiation” sth Special

( ances, such as interference. signal strength may affect transmission and transmission

pand dﬂ‘l )

2. With the mountains and the building before and after the block. Multiple Hops platform

makes it easy to turn to avoid resistance.

3.103RF MIMO 320Mbps bandwidth and, if necessary, to be completed with the second group

or Multiple Hops platform, plus 320Mbps*N times the path platform, ap;jﬂ on transferto

longer distances with greater bandwidth.
ER— '1 "Ij’ b
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 ' IPDome \ =§"|

Outdoor MiMO AP :
Multiple Hops each repeater hop, about 5~8Mbps |
bandwidth reduction, after the fifth repeater hops, |

Control

the bandwidth will keep on 120~140Mbps, j ‘w Canter
no longer reduces bandwidth. N

2014/4/17 WWW.i0-power.com.tw ((( ’ )))-
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Construction Site High-tower Crane Wireless Surveillance Multiple Hops Transmission System

; Locatlon oftower crane (Large-sca!e construchon in Taiwan)

IR

1th wireless surveillance project

TEEEE

- sTERES

[ T&Eith#s
| ER |

@ | ocation of the tower crane in the construction

@ control Center

4/4/17 Www.io—power.om.tw (((0)))-



AC=AP Client=Client side

AP=Access Point=Receive side

Outdoor wireless AP

Antenna: MIMO 5GHz 20dBi
Bandwidih/Distance: 150Mbps/5Km

& TEEAKP

Outdoor wireless AP

Sl ETERES

'y ! Antenna: MIMO 5GHz 20dBi
Hops NEA 1Hops | | 7, TEihE Bandwidh/Distance: 300Mbps/5Km

120Mbps [EEERE 120Mbps

TH#5Fh

Hopb
= 120Mbps

Outdoor wireless AP

Antenna: MIMO 5GHz 20dBi
Bandwidih/Distance: 350Mbps/5Km

2014/4/17 WWW.i0-power.com.tw (((0)))-




AC=AP Client=Client side

AP=Access Point=Receive side

% HOP1 BB :
LoD — TR
HOP3

130Mbps SE— l Set up above the Control Center - %IE&" /\KFq

It has 4 wirelesses hopping, Total wireless
| bandwidth up to 480~510Mbps 2 TEXES
/A 1t must be using 1000Mbps (1Giga) * 2~3
Ethemet Switch to collection all cameras
bandwidth in the control center

TEih s

N T#5Fh |

The design of multiple hopping and the maximum bandwidth transmission
(The maximum bandwidth for transmit image in the actual situation)
Calculation of each video surveillance camera (define 2Mbps for each one)
Archives of network switch in each point 2Mbps * 8 = 16Mbps

2014/4/17 WwWW.i0-power.com.tw
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Remote live screen images Remote live screen images

from the control center from the control center

4-9. Tower crane: Tower N equipment set up
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TX Antenna Gain om | | RXAntenna
4B ‘ I e et E P g Gain dBi

_—
———

RFCableLoss | MLy ~  ~— ——fT—TF—F———— /77 7
<=1dB 1\

RF Cable Loss
<=1dB

A Point to Point Receive Sensitivity (RSSI) Suggest
RF Output Power - ‘ 1. for Wireless Backbone System : -50dBm < RSSI < -30dBm
dBm | ' 2. for Wireless Surveillance System : -55dBm < RSSI < -356dBm
v~ 3.for Wireless Surf Internet Coverage System: -60dBm < RSSI < -40dBm
Note: Receive Sensitivity (RSSI) don't under > -20dBm, it will have effect of Hearing Loss

RF Receive
Sensitivity
dBm

AR RSB (dBm)=TE (Wireless PtP Signal Sensitivity Calculation)

ﬁgfzi_%g RF Output Power RF Cable Loss X gr;titre]nna Space Loss Frel?::snce Distance Loss Rain Loss Tree Loss RX Antenna Gain RF Cable Loss
al\JJLa . _ — — — ] —
(Signal Selectivity Calculation) dBm (Maxmium) Db (1m=0.6dB) dBi 92.4 GHz Km 2dB 1m=5dB dBi Db (1m=0.6dB)
2 = 2 =y S = 2 RN =
SRES FRBMLITIR  RFGUESF  RAUNL SRR SEERSER BEESER mR s Kighzs  RFGUEE
(Parameter definition)
HEAE
(Please fill in your data) 21 L A o 319 8 ¢ v 2 i
FRGERES
(Calculation results) “EaL
AR PSR (KM)ET 5 (Wireless PtP Signal Sensitivity Distance Calculation)
iﬁ’ﬁzﬁ RF Output Power RF Cable Loss X gntlinna Space Loss Frelt_q(l;:snce Selr?seg:ti?/ity Rain Loss Tree Loss RX Antenna Gain RF Cable Loss
5 yue | 7 . — — - - . =
(Signal Selectivity Calculation) dBm (Maxmium) Db (1m=0.6dB) dBi =924 GHz dBm 2dB 1m=5dB dBi Db (1m=0.6dB)
%;ﬁi% fHE4E > %2 JA=Ra= 2 i;,\ 7o = s e~ QEI’E%B’%T& S A=A 4 i;/\ 25+
(Parameter definition) MEMAMUIEE  REGRIRME A =R PR RSSI RS it REpa RF&RIEE
FEIH
5 ,)\%{#}E 21 1 20 92.4 5.15 -65 0 0 20 1
(Please fill in your data)
Calculation1 17.36
Calculation2 0.87
R EGE S
(Calculation results) T

2014/4117 WWW.i0-power.com.tw




5GHz 20dBi Dual Polariz

Electrical Specification

Frequency range
Gain

VSWR
Polarization
HPBW / Horizontal
HPBW / Vertical
Standard compliance
Front to back ratio
Isolation

Power handing
Impedance
Connector

5150 - 5875 MHz
20 dBi

2 : 1 Max.

Dual Linear, +- 45°
10°

10°

N/A

-30dB (Max)
24dB (Min)

6W (cw)

50 Ohms

N Jack x 2

Environmental & Mechanical Characteristics

Survival wind speed
Temperature
Humidity

Lightning protection
Radome color
Radome material
Weight

Dimensions
Waterproof
Mounting kit

2014/4/17

216Km/hr

-40°C to +80°C

95% @ 55°C

DC ground

Gray

PC, UV resistant

1245¢g

320 x 320 x 20 mm

IP-67

Pole mount & Wall mount

WWW.io-power.com.tw

320+4

4342

ation IMO Panel Antenna

320+4

165.1+4

61.55+2

256.45+4

24.8+2
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CFD-400 N-Type 1.5M Antenna RF Cable

3] 4] 5]
NO. NAME FINISH MAT’L QTY MEMO
1.| Connector| PLATED NI BRASS 2 N PLUG
2: Cable BLACK TEFLON 1 CFD400
3. | Heat-Shrinkable BLACK PE 1 A
19
1500.0+100.0
q
ONITS [ mm JTiTLE 19
@‘6‘ :::; 1/1) BTC069-83—-1.5M  |sHeer]
Za ~RFC-2N1-1.5M-CFD400 [ 1 /1
CHKD | DWG NO. REV.
B DESIG RFC—2N1-1.5M-CFD400 | A
[Rev]__Eon NAME DATE | DRAW 8/11/0:
3] 4 5] (0.0)
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Start entwining at 2~3
[
cm away fromthe seam

of RF Cable.

< 2 |
B ,,
‘ Seam of RF | Wrap until the metal part(make sure the
\ Cable wrapping is close and tight).

Please make sure it is

The second waterproof tape better be Sy ~ Start wrapping at 2~3

| : :
over the first one. o cm away fromthe seam appropriately wrapped
of waterproof tape and

the RF Cable
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Battery Management

Battery cycle life
(for Indoor Used)

Service life
(for Indoor Used)

Battery cycle life
(for Outdoor Used)

Service life
(for Outdoor Used)

Operation of high and
low temperature

Proportional to the
design capacity plus

Match Solar Panel

Set up space and

erection harder

Memory effect

Security

Maintenance costs

Battery cost

Lead-acid

Non

300~450 times, Left 50-
60% Power capacity

1~1.5 years 1.5~2.5 years
150~300 times, Left 50- 300~600 times, Left
60% 70%
Power capacity Power capacity
0.5~1 year 1~1.5 year
(need replace 6 times in 3 (need replace 3 times in
years) 3 years)
-0~45°C -5~45°C
(with Housing can support (with Housing can
-10~55°C) support -20~55°C)
More than 200%
(Deep cycle battery More than 160%

required bonus 160%)

Design wattage required
bonus 200%

Solar panel need more
wattage and size

Yes

Releasing toxic gas and
explosion hazards

Very higher

General Li-lon

Yes, but only high level
power system, general
level is Non

500~1000 times, Left
80% Power capacity

Design wattage
required bonus 160%

Solar panel need more
wattage and size

No

Have explosion hazards

risk in 50~60°C

Higher

Expensive

A",

C-LiFePO4 Lithium
(10-Power)

Yes

>2000 times, Left 80%
Power capacity

>7 years

>1500 times, Left
>80% Power capacity

>5 year

-20~70°C
(with Housing can
support -30~75°C)

More than 110%
Design wattage
required bonus 110%
Solar panel wattage

can match the design
and area

No

No explosion risk**

Lowest

Lead-acid battery cannot cell management charging & discharge

Real outdoor to test UPS of C-LiFePO4 Lithium Batteries after 1200
times are still have 95% power capacity

Solar DC UPS of C-LiFePO4 Lithium Batteries for indoor used, will
have more battery cycle life

At the time of system design, you want plus the power attenuation
and doubled the capacity of the number and replacement of time and
frequency

Outdoor UPS of C-LiFePO4 Lithium Batteries real outdoor tested 3
years still 95%~ power capacity

The cycle life for Lead-Acid battery is 300 times @ 25°C . When the
temperature raises every 8°C, its cycle life cuts half. Therefore, it is
150 times @ 33°C, 75 times @ 41°C while 30 times @ 49°C.
Working temperature over 55°C is considered as dangerous.
For the sake of the system enough power capacity of the equipment
operation, designs are subject to decay to add on, to cope with the
operation of the system power supply enough
Having regard to the increase in battery capacity to match more of
the solar panel, so will affect the set up costs and space used for
erection and erection equipment difficulties, for the system is
satisfied that requirements for the assessment of projects.
Solar panel is too large, would create a wind pressure of an area to
improve many, resulting in erection and maintenance of security risks
increase, too heavy batteries, too

C-LiFePO4 Lithium Batteries can fast charge and large current

discharge

Solar DC UPS of C-LiFePO4 Lithium Batteries @short circuit
conditions, maximum temperature up to 120~130°C, at the same time
have the security design of the pressure relief valve, so no explosion
risk (please see the test report)
General Li-lon batteries for use in outdoor environments, will face 3
times in 3 years replacement cost ; While operation due to frequent
battery replacement issues, resulting in low system properly rate
Cost for 1 given to lead-acid battery < deep Lead-acid as 3 times<
General Li-lon as 4~5 times < C-LiFePO4 Lithium as 6~7 times

\\ ' g4
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Wireless Projects Case Studies
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PtP--33Km 12Mbps Surveillance Application

Taiwan 33.29Km 2008/11/04~Now

Test Place and Test Plan Distance by Google Earth-
Taiwan Yuan-li (Miaoli) €< - Taiwan Taichung Port South area Total Distance: 33.29Km, 2008/ 11/ 4+

2% HE Sax RE

£ 3329 PN v

Rre

Ching-shui =8 : 5 | Bhgprmanay O WS~ SR
o ’ . SiOn, ol "o Shih-kang

Tai-chung-hsien o |

A Fwe eng-yia nO (.,) Google

NQClll $24110 8l
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PtP--33Km 12Mbps Surveillance Application

-Earth Bulge Effects + Fresnel Zone Radius > 60 meter

Taiwan Yuani (Miaol) Height above sea level : 72 Meter

il lmmmlmm‘ a
\'-5, IAJ LTI T
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PtP--33Km 12Mbps Surveillance Application
Throughput- «Throughput 802.11a -14Mbps 802.11g--12Mbps

Group/ Pair Average (Mbps) Minimum (Mbps) Mazimum (Mbps) Throughput 95% Confidence Interval: Measured Time (secg) Relative Precision: <

All Pairs+ 11936« 9,385+ 125544 ¢ a o R
Pair 1+ 11957 9,385+ 12594 0.098- 256,456+ 0.819«¢
Totals:# 11936« 9,385+ 125544 ¢ a o R

Throughput

13.00

—— Fair 1

12600 4
12300
1200 +
11700
11.400 +
éll.lm .
10800

10,500

10200

9.900

9600 +

93':':' T T T T T
0:00:00 0:01:40 0020 0:05:00 0:06:40 O:0e:20 C:10:00

Elapsed time (himmess)

«
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| «Internet BT Throughput -9.2 Mbps

CEEEER

ZMHE WERE

**f ﬁ] %% R ﬁ}? B,

‘e) @ | U ) @ O Cougou - HBEFRH HREF
%ﬁ - @% ] icE %ﬂ ﬁg T
iil&#&ﬁ IMEEﬂ |x#*d\l¥ﬁ | | Fi® | 34 HFER
¢ W test_100mzmp AF WR 8% 10000MB [ 762%  |1.15MBk 111 004 | SIRLLER  FERFE - &
‘& M600 - 3BT EG I
EE ARERE) MWW 0 #EED S
O = & My =
RK/TH Recv
rate Byte
RK/TK Recv
rate Byte
A il
e g o RH/TH Recv BUCtr1(100Kbps)
rate Byte
1 15MB/S 100:12:9e:60:11:25 17 36748 11.8M off N/A N/A N/A
*Q — — 3
(1.15 MB/s * 8 = 9.2 Mbps ) |: ,
SEAE 00:10:45 | ANSTW TCRIP

ey wwiopowereomw ()




Daisy Chain Hops Surveillance Applications

B —m———
-

6Km 20Mbps

Hop 1 ~
SKm 200Mbps

P72 22 L Ll bk .
RETE SERREEE EEAE .
A WRR wnnnne U
lanunnnne wan

Control Center
40Mbps/26Mbps
Can support

* / 6Km 18Mbps
30--50Sets Camera 2

v

L]
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Wireless Trunk Technical Applications
Interface Integrate & Intelligent Package Control

o RARTHRALRB TR AGRGER Eif): RAFHTRBHOAAL .

3Km~5Km

- AC-
BV 3300AG 1‘4 3
Trunk 45-52Mbps 330020 J1
¥

' SKm-SK.m AC.
LT 02 N AC

=

’ Trunk 45- 52Mbn
¢ 3300AG - SR - EYORE 3300AG
o
} LT 03 RT 03

1"-00 AG

Trunk 45- SII\.-TI:D

'.

ACH
AP 3Km-5Km
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Daisy Chain Wireless Hot Zone Applications

® Double Level Daisy Chain Backhaul Design
=~ AJGSEREERR WiFi Trunk A B398 Daisy Chain BRAEERE L) -
o \

. i

b | =
e
HoAE
'\' 33-40Mbps
&)

« Google-

e 10 g 1AL %

lmag 2 L tulGlobe \
Trunk 37-44Mbps

AR
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Daisy Chain Wireless Hot Zone Applications
® Multi Daisy Chain Backhaul Design

AT

‘ k
- AW Trunk 39-46Mbps
AFEREER WiFi Trunk ABHBET)- |\

LI

43-50Mbps

Trunk 45-52Mbps
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Daisy Chain Wireless Hot Zone Applications
® Double Level Daisy Chain Backhaul & Hot Zone

AR hgrg WiFi fiEgR ERREERED), \
¢ \

3

I I 33-40Mbps

& N
Hgh Mo - lui

T

1 JLEE
=l
i W

35-42Mbps

o r: :?
e p'ﬂ i.' )
{1.1‘, !E ' I.'
i

Trunk 37-44Mbps
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Daisy Chain Hops Hi-Mobile Surveillance Applications

IS I S AR T AR AR AR [

TEZRARREA :
TAERREUSSAEN. Mie. K2R PORITMENN.
ERMRS: WATEIAR. MM (EOLRE ), WAR., LBAW. NS,
EAKMUIRARS: Jbil: WOFEPR: 88 WRWREH M, B |,
B LUK RS, R E O MEENN.
MASE: SARE (XMW ROSBNE .
REEEEWRNIHRE:
1o IR I AR U PR

2, MWRAMWERS.
3, WEEMIIMME.
4, VOIP i &% M ¥ AR B5 .
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Mobile Deployment
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Outdoor Wireless System Solutions Design

Hot Spot / Hot Line / Hot Zone Case Studies
Long Distance Wireless Surveillance Case Studies

Hi-Mobile Wireless Surveillance Case Studies
WiFi SIP Phone System Application
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Outdoor Wireless System Solutions Design
® College Hot Spot / Downtown Hot Line Cases

WE | &E | aEwE |
@Lmjm

\ -’
0.25 mils.”
20M.°
#

Local service AP; same ESSID; same Channel;can Roaming

Add mobility function maybe can use high speed
handover mobility v

A5<-> A13 use fiber link maybe can support Roa%ling

< ‘,, ) 802ﬁ1b/g e sozgﬁb/g
5.8(\3&2 Backbone v

}&IJ 2.4GHz Local service

| S00°23) s e N .\ ©2007 Google - #IEE#} ©2007 NAVTEQ™ - (£ Eﬁw’sﬁ?

201, e s (T ) N



Outdoor Wireless System Solutions Design

® Club and Sho

e bm
: L
1. ( -~
ﬁ"‘“i > ,
e
Sy e
!ﬁh’m i .

2014/4/17
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oping Mall Hot Spot Case Studies
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Outdoor Wireless System Solutions Design

® Industry Science

AN i
R
- -
~—

2014/4/17

WWW.I0-power

.com.tw
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~

Park Wireless Hot Zone Cases

2 " &‘ A et “
. ”»
S ot B

1.‘,- *N

1F WiFi
Coverage

11a Backhaul

B1 WiFi Coverage
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Outdoor Wireless System Solutions Design

® L ong Distance Wireless Surveillance—Holland / Ital

e 50
D e ot LA B
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Outdoor Wireless System Solutions Design

® Long Distance Wireless Surveillance--Austria (Traffic Light Control)

Redundant Pathways to Video Server

L+ s

(@— BDD«AGE—?
: Switch
i T — P
7 A | o
= @ = @ Lo v N N ‘ T
Camera2Site | . CameradsSite | eamerassie | | Camerasste | | Cameratoste | | Camera12S%e | T
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Outdoor Wireless System Solutions Design

® 27Km- River Surveillance Application--Taiwan

ik | BE

RE %7889 AR |
i 13.40 FEBY LS B RS A 53 R i A

BEEE M

o N

'5{5 L:L.L]__qq&gg[‘ ( S F “J:{ (&--} Fe5 7 (45

HL =5
[”J (- ;JL Sl;‘_ B h)
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Outdoor Wireless System Solutions Design

® 27Km- River Surveillance Application--Taiwan

'
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Outdoor Wireless System Solutions Design

® Long Distance High-voltage Power Tower Wireless Surveillance

o A - c ai ain Backhau
4. Distance 30Km EPS and PT WiFi Surveillance Solution- _paisy Chain Bocraul._ IMMb : mlu.
. . i BRI

i/,

X
b 8N

ottt -
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Outdoor Wireless System Solutions Design

® High-voltage Power Tower Solar Power System Solution

5. Base on Solar System for Long Distance WiFi Surveillance Solution~

&) System equipment detail explain 1.,
1, Direct Anienna : Thinking about Power Sysiem will have power wave, so design to

| interfershce ; Set up Daisy Chain hops and Trunk double hroughput o transmi Sl
| surveilance anisensor data

5‘. SolarPanel :Seﬁ;}ﬂ{“sohprelmdngebﬂhy. A

a mmwwm@mmmmmumm/
£ -~

about 56 days. ~ =,
5.3GHz R @ e
o _ ~

3 AR b ke o B AR, b nocy o A

er. Battery, PoE and output power supply port—PoE, 12V-1, 12v-2.,

. _-Power System Sensor: Monilor power supply voltage and cntrol pover transport, al
data can be transmitiing by wireless system._ |

7. Speed Dome : Use 360 degree Speed Dome, it culd be 25X zoom injout, o monitoi
power fower and power ine, even nalure environment. |

8. %w:m%mwhmbummumm
shocks, temperature, humidity, wind force, conrosion and so on, al data can be
transmitiing by wireless system. |
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Outdoor Wireless System Solutions Design

® High-voltage Power Tower Deployment Wireless Surveillance

- \ \
2014417 wwwiopowercomw 74 Q)



Outdoor Wireless System Solutions Design

® Zoo Park Wireless Surveillance + WiFi Phone + Digital Broadcast

= B LEBIS AR YR

P 2 I
f".’ - T T T T

iﬁﬁms ’

y: /!
5 @u:-g#ﬁs
U i ..
z *‘\\ l/ he N
i Paes :
5 f ; - o ir" /
1P o ; Y KEHHR R R AR
§ j:qL L% A 1 1 L 1 | S S
b"O“fﬁ RS Mz e
o 1 == | i em e s e Slion
T = = s S 1 R Xo AR — N AN AR AR
PSS S AR R R BgER | SAaqsr = — e e TR 2
1 500AG a = i o
2 600AG 26 = = >
3 5. 8G Grid 56 = L =———s
4 o= 56 R ‘8'
o —
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Outdoor Wireless System Solutions Design
® Zoo Park Wireless Surveillance Deployment Control Center

b5
I(
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Outdoor Wireless System Solutions Design
® Zoo Park Wireless Surveillance Deployment--China

2014/4/17 WWW.I0-power.com.tw 77



Outdoor Wireless System Solutions Design

® Hi-Mobile Wireless Real Time Surveillance Remote Control

2014/4/17 WWW.I0-power.com.tw



Outdoor Wireless System Solutions Design

® Wireless Hi-Mobile Design for Surveillance & Surf Internet

Eth-I¥is

\A1-A10 REERH, BERSKm, & F2A+B324 BHH,HT10~12Mbps |
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Outdoor Wireless System Solutions Design
Daisy Chain Hi-Mobile Handover under 20ms (0.02sec)

Hode: Station LESSID: 1 , AP BSSID: 08129e7008Ff4
Freq is 2412 MHz (channel 1 ) , Bit Rate:24Mb/s

Link Quality is 34 ,RSSI -61 dBm, Noise -105 dBm

Tx: 1001 Kbps ,Rx: 26 Kbps ,Total 1027 Kbps
Hode: Station LJESSID: 1 , AP BSSID: 08129e7008Ff4
Freq is 2412 MHz (channel 1 ) , Bit Rate:24Mb/s

Link Quality is 33 ,RSSI -62 dBm, Noise -105 dBm

Twx: 1439 Kbps ,Rx: 31 Kbps ,Total 1471 Kbps

STA[ath@] change AP from A0:12:0s-70-AR-FY to 00:12:9e:70:09:15

Handover
Switch AP time is 4.831 msec (finished time 943921;9?3.??351;55)

ath@] change AP from B0:12:9e:70:09:15 to 00:12:9e:70:08:f4
4.831ms

Switch AP time is 5.541 msec (finished time 943924973 .824168 sec)
Mode: Station LESSID: 1 , AP BSSID: A0129e7008fY4

Freq is 2412 MHz (channel 1 ) , Bit Rate:36HMb/s

Link Quality is 35 ,RSSI -68 dBm, Hoise -185 dBm

Tx: 1148 Kbps ,Rx: 29 Kbps ,Total 11708 Kbps

Mode: Station LESSID: 1, AP BSSID: 80129e7008BFL
Freq is 2412 MHz (channel 1 ) , Bit Rate:24Mb/s

Link Quality is 3% ,RSSI -68 dBm, Hoise -185 dBm

Tx: 1298 Kbps ,Rx: 38 Kbps ,Total 1329 Kbps

Hode: Station LESSID: 1, AP BSSID: 88129e7008F4
Freq is 2412 MHz (channel 1 ) , Bit Rate:24Mb/s
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Outdoor Wireless System Solutions Design
® Daisy Chain Hi-Mobile for Coastal Port, Storage, Inshore Fishing
\" o 6 e ca "

[i 500 =AR I

= 1] @2007 Google - Imagery @2007 DigtaiGlobe, TerraMetrics - {8 {FEX

Mot
| 200 28

bl
2014/4/17 WWW.i0-power.com.tw 81 (( ’ )))



Outdoor Wireless System Solutions Design

® Daisy Chain Hi-Mobile for Coastal Port, Storage, Inshore Fishing

S000m+

Afi-1-3: AP,
ESSID: Local
Ch:l.,

Afi-L-2:AC.
ESSID: BBS .,
Ch: Awde

AG ¢

Ad1-2:AC,
ESSID:BB3 .,
Ch: Awde

Ad1-3: AP,

ESSID: Local |
Chl,

2.4GHz Local Serxvice

0A2 .,

AS-1-3: AP ASL1:AC.

Al-1-1. AP,
ESSID: BB5 ESSID: BB4.,
o i ESSID: BB4
AL 1 N 0.1
Backhone 5.8GHz+ ‘_ Backbone 5.8GHz+ . Ch: 36,
350, l l 56w, l Al1:2: AP,
A5.1-2: AP
ESSID: BBI .,
ESSID: Local I
AGL1 AP % T /'
ESSID: Local ‘ Backhone 5. SGﬂz
A5« A2:1:3: AP AZ.1.L AC, y Al:2.L: AP,
Ch:1, ¢
ESSID: BB2 ESSID: BRI ., /nm‘ ESSID: Local
Ch:100, Ch Awte, /  AL2:2:AP, hl,
Ban:ld)one s, SGHzo— Backbom s, GGHv ' l ESSID: Local
200m. A313 AP AL AC, 300m., h 1. Sl
ESSID: BB3 ESSID: BB2.. A2:1.2: AP, = —‘.
ALLL AP, Ch: 60 , Ch: Auto., ESSID: Local '
ESSID: Local | A3 1-2: AP, Ch:1l.,
a1 ESSID: Local . 4
: ~ o , APIN0A2
({ ' W Az‘»,
A3+ ...... ».
2.4GHz Local Sexvice
2.4GHz Local Service

2.4GHz Local Serxvice

3500m+
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Outdoor Wireless System Solutions Design
® WiFi SIP Phone System Application

Ol i 3
< Internet Radio + mg

Streaming Media SIP Server
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Outdoor Wireless System Solutions Design
® \WiFi SIP Phone SIP Server (Software

&) Brekeke SIP Server Administration tool - Avant Browser ERE REE WRO TEE SFHERW TADO HA@ 5 X L
= x) . &5 By €9 . | B 2
hitp:#127.0.0.1:18080/proxy/zate ?h ipadmin.web SessionLi fal Az
= L et 192.168.1.50 UI
Brekeke SIP Server Administration tool>X | = 3
brekeke Interface Link Status
System UpTime : 86868 Days B91:86:21 Temperature = + 42.8 C SERVER LOG OUT
Ethernet Status : ENABLE Connect Status : UP SEATMS
- - RX kbps := 1183 errors %] dropped a frame = B
Active Session TX kbps : 26 errors = @ dropped %] carrier : B8
Refresh
Wireless — 1 Status ENABLE Type = Access Point l—l
- = Tx—Power = 1 dBm Data Link Rate{(Mbps> : 54 Mbps
Active Sessions Noise Level : N/A Link Quality : N/A Channel : 5 — 2432MHz
Signal Level = N-/A RX kbps = 175 TX kbps = 1296
Filter
From: Wireless 2 Status ENABLE Type = Access Point
Tx—Power = 8 dBm Data Link Rate{Mbps> 54 Mbps
To: Noise Level : N-/A Link Quality = N-/A Channel : 36 — 5188MH=z=
Signal Level : N/A RX kbps = @ TX kbps = 14
Time Range: 00:00 ¥ | o |24:00 »
Status: All v
s ESC exit menu.
1-6 of 6
Pages : 1
Session ID From To Time Status
80 sSip:104@192.168.1.40 2007-10-19 16:09:11.546 Talking O
(192.168.1.193:5060) o
87 sip:103@192.168.1.40 2007-10-19 16:09:37.171 Talking p
({192.168.1.97 :5060)
94 sip:111@192.168.1.40 2007-10-19 16:10:37.109 Talking p
(192.168.1.195:5060)
196 sip:100@192.168.1.40 2007-10-19 16:32:43.359 Talking ®)
(192.168.1.193:5060) !
199 sip:102@192.168.1.40 2007-10-19 16:32:50.640 Ringing p
(192.168.1.196:5060)
200 sip:101@192.168.1.40 .1.40:5060 2007-10-19 16:32:51.593 Inviting p
(192.168.1.194:5060) 1.199)
%) SERR &G 2 & o . 100% o FERRAEEE

r—@ FiEMicrosoft Word .. 7r73 Avant Browser
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Wireless System Deployment Case Studies

Wireless Hot Spot Coverage System Deployment
Hi-Mobile Wireless Train Surveillance System
Daisy Chain Train E-Ticket Wireless System
Daisy Chain Islands Wireless Surveillance System
Hi-Mobile Wireless Highway Surveillance System
Hi-Mobile Wireless Army Surveillance System
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Wireless System Deployment Case Studies

® Wireless Hot Spot Coverage System
Wi
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Wireless System Deployment Case Studies
stem
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Wireless System Deployment Case Studies
® Daisy Chaln Traln E-Ticket Wireless System
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Wireless System Deployment Case Studies

® Daisy Chain Islands ereless S stem De3|n
ISLAND 01 . |

.
EESE.

Daisy Chain HopL..
Ste F3

|
e g@gs o it

b 4

- a3
~ 2 N
A Multi Interface Link . /

sie = : / ’
4 Daisy Chain Hop3..

He B=.
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Wireless System Deployment Case Studies
® Daisy Chain Islands Wireless System Deployment
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Wireless System Deployment Case Studies

e Dalsy Chaln Islands Wireless System Design

Multi Interface Link« ,.{ i
@R

NESFHRE
1 Daisy Chain Hop 1+
s ¥E— .'f;b-

4 1 500AG*4

*] Daisy Chain Hop2+ 2 600AG*S

. BEE O FE DBk 3 3300AG*1
| T 45G18dBi*14
S 5 5G23dBi*2

SOIMT CLEOESTE SRS 5 RFCable*16
T < .‘:3~ ( - Torres, \ 6 _Switch*2
| Daisy Cha.mHop:« > 201 7 IP Cam™8

S;EA ¥ = sk < 8 SpeedDome*2 '

s O Housing* 10
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Wireless System Deployment Case Studies
® Daisy Chain Islands Wireless System Deployment
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Wireless System Deployment Case Studies

® Hi-Mobile Wireless Highway Surveillance
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Wireless System Deployment Case Studies
® Hi-Mobile Wireless Highway Surveillance System

BBy Aupalll
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Wireless System Deployment Case Studies

Hi-Mobile Wireless Army / Police Surveillance System
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