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Limited warranty

Sensoray Company, Incorporated (Sensoray) warrants the hardware to be free from
defects in material and workmanship and perform to applicable published Sensoray
specifications for two years from the date of shipment to purchaser. Sensoray will, at
its option, repair or replace equipment that proves to be defective during the
warranty period. This warranty includes parts and labor.

The warranty provided herein does not cover equipment subjected to abuse, misuse,
accident, alteration, neglect, or unauthorized repair or installation. Sensoray shall
have the right of final determination as to the existence and cause of defect.

As for items repaired or replaced under warranty, the warranty shall continue in
effect for the remainder of the original warranty period, or for ninety days following
date of shipment by Sensoray of the repaired or replaced part, whichever period is
longer.

A Return Material Authorization (RMA) number must be obtained from the factory
and clearly marked on the outside of the package before any equipment will be
accepted for warranty work. Sensoray will pay the shipping costs of returning to the
owner parts that are covered by warranty. A restocking charge of 25% of the product
purchase price will be charged for returning a product to stock.

Sensoray believes that the information in this manual is accurate. The document has
been carefully reviewed for technical accuracy. In the event that technical or
typographical errors exist, Sensoray reserves the right to make changes to
subsequent editions of this document without prior notice to holders of this edition.
The reader should consult Sensoray if errors are suspected. In no event shall
Sensoray be liable for any damages arising out of or related to this document or the
information contained in it.

EXCEPT AS SPECIFIED HEREIN, SENSORAY MAKES NO WARRANTIES, EXPRESS
OR IMPLIED, AND SPECIFICALLY DISCLAIMS ANY WARRANTY OF
MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. CUSTOMER’S
RIGHT TO RECOVER DAMAGES CAUSED BY FAULT OR NEGLIGENCE ON THE
PART OF SENSORAY SHALL BE LIMITED TO THE AMOUNT THERETOFORE PAID
BY THE CUSTOMER. SENSORAY WILL NOT BE LIABLE FOR DAMAGES
RESULTING FROM LOSS OF DATA, PROFITS, USE OF PRODUCTS, OR
INCIDENTAL OR CONSEQUENTIAL DAMAGES, EVEN IF ADVISED OF THE
POSSIBILITY THEREOF.

Third party brands, names and trademarks are the property of their respective owners.



Introduction

Model 2453 is an audio/ video network streaming device. It takes composite video input
from any standard NTSC or PAL source, and optional audio input from a line source or
a microphone. Using state of the art H.264 compression, the device allows streaming
high quality video over an Ethernet connection. Configuration settings are easily
accessible through the web page interface with optional password protection. Network
settings (IP address, ports) can be changed to accommodate various network
configurations. All settings are stored in non-volatile memory and restored after power
up.

Model 2453 is capable of providing 2 simultaneous streams (from a single video source),
for example, a high quality stream for archiving on the remote server and a lower bitrate
stream for live viewing on hand-held devices. With the help of an optional breakout

board (model 2453TA) model 2453 can act as a USB host, allowing use of external
storage or a WiFi dongle.

Model 2453 can also act as a video decoder, converting a network stream into analog
video and audio. This feature is guaranteed to work only with the streams encoded by
the 2453.

Model 2453 is available in several configurations:

2453 - a board version;

2453S - model 2553 in metal enclosure;

2353TAS - model 2453 + model 2453TA in metal enclosure.

A miniature version of the product, model 2454, weighing less than one ounce, provides
the same functionality as 2453 using high density headers instead of standard
connectors.

Important

In case a nework connection with the 2453 cannot be established because an IP address
is unknown, there are 2 ways to resolve this situation. One is described in the “Network
Configuration” chapter, and allows gaining access to the unit while keeping all other
settings that differ from their default values intact.

It is also possible to reset all settings to factory default values, including the IP address
of 192.168.24.53. Please refer to “Settings recovery mode” in “Configuration switches”
chapter. To access the configuration switches of the 22535 (enclosed unit) it is necessary
to unscrew 2 screws on the front panel (the one with video and audio connectors), and
slide the board out of the enclosure. Please remove protective film from the switch, if
present.






Connectors and Dimensions

Models 2453 and 2453S

' 3.00 |

7x {5.125—/ 2.70

Model 2253S Front and Back Panels

Left to right:
Composite video out;
Composite video in;
line audio out;
microphone in;

line audio in.

N~ Ax D165

2,69

3.28



Video Server =2  Model 24535

Serial & +5V
O LT LTI ] O
)t | $©

Left to right:
» Serial interfaces (see Table 1 for pinout);
e Ethernet;
* Configuration button;
* LED indicators: green (top) - power, red (bottom) - special function;

*  Power (5 V DC, + on center).

Table 1. Serial interfaces terminal block pinout (left to right):

RS-232 TX
RS-232 RX

Ground

Ground
RS-422 RX+
RS-422 RX-
RS-422 TX+
RS-422 TX-

I | |O1 W DN

Note: for RS-485 connect B (+) line to contact 5 or 7; A (-) line - to contact 6 or 8.

Mating part for the terminal block: Phoenix Contacts 1881383.



Model 2453TAS Front and Back Panels

Left to right:
* Composite video out;
* Composite video in;
* line audio out;
* microphone in;

¢ line audio in.

Top row (left to right ):

*  GPIO (see Table 2 for pinout);

e USB host;

*  SD card.
Mating part for the terminal block: Phoenix Contacts 1881367.
Bottom row (left to right):

* Serial interfaces (see Table 1 for pinout);
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e Ethernet;

* Configuration button;

* LED indicators: green (top) - power, red (bottom) - special function;
* Power (5 V DC, + on center).

Mating part for the terminal block: Phoenix Contacts 1881383.

GPIO

Model 2453 provides one general purpose input that could be either optically insulated
or galvanically coupled, and one general purpose optically insulated output. The
simplified schematic of the GPIO is shown on Fig.1.

| 2453 33V
5y : ‘£
T GPI-L | 330 Ohm |
GPI-C * EK |
insulated in[—= + -
GPI-C1: =
non-insulated in = +
5 :
22K '
GPO-C | |
F

insulated out <__t

GPO-E |

= : 1

»
FF.
-

Figure 1. Example of GPIO connections.

An example of connecting 2453's GPIO is shown on Fig.1. The optoisolators are Avago
ACPL-217. Please refer to the manufacturer's documentation for complete electrical
specifications.

Table 2. GPIO terminal block pinout (left to right).

GPI-C1

Ground
GPI-A
GPI-C
GPO-C
GPO-E

N |QO1 || W N




Configuration Switches

A block of DIP switches allows configuration of 2453's serial interface. Individual switch
numbers and On/Off positions are indicated on the block.

The interface can be configured for RS-232, RS-422 or RS-485 modes. Additionally a 120
Ohm termination can be turned on or off on RS-422 /485 receive and transmit lines

individually.

The default switch settings are all Off (RS-232 mode).

Switch #6 can be used to reset all settings to factory defaults in case there is no Ethernet
access to the unit. Set switch #6 to On, power the board on. Turn the power off after
approximately 10 seconds. Set switch #6 back to Off. All settings will be reset to the

factory defaults.

Position On Off
1 RS-485 RS-422
2 RS-485 RS-422
3 RX termination ON RX termination OFF
4 TX termination ON TX termination OFF
5 RS-4xx mode RS-232 mode
6 Settings recovery mode Normal mode

10




Web page interface

Main menu

573 Sensoray 512744 - main x 9w ¥

€ = C # | [1192168.24.53/index htm 7 B =

SENSORAY | model 2453 audio/video server

Erve Vil Main Menu Help

Stream A ; e
Stream B Please select a menu itern on the left, or log in for more options. Context help will appear in this area for each
page.

RTSP Streams
Stream Control Support

Strearn A Fortechnical support for this product,
Stream B contact Sensaray Technical Support or visit
Recording the Sensaray website,

Stream Config
Stream A
Stream B
Yideo
Audio

Admin
Clock
Metwark
Users
Update

User: guest
Log in

Main Menu is the default screen displayed when the browser connects to the 2453. The
default IP address as shipped is 192.168.24.53. Connect to the board by typing this
address in the browser address bar.

Note: if the default IP address can not be accessed on your network, please refer to the
Network Configuration section below.

11



Live stream view
18] |=]®] 5%

J" %8 - Stream A View x

€ > C f [192168.24.53/tmp_streamahtm 7 @ =

SENSORAY | model 2453 audiolvideo server

L, Stream A View

Stream A
Stream B
RTSF Streams
Control
Stream A
Stream B
Cutput
Recording

Serial Port P- n @
GPIO . :

Configure Video
Stream A
Stream B
Yideno
Audio
Cutput

Admin
Clock
Wetwark
Uszers
Update

User: guest
Login

| &2 | DVDVIDEO

Live stream view windows display the live view of one of the two streams available
from the 2453. To access the window click on one of the links (Live View/Stream A or
Live View /Stream B) in the navigation bar. Streams are configured as described below
in sections “Stream Controls” and “Stream Configuration”.

Live View will display a Multipart-Replace JPEG image if the stream is configured a
MJPEG VES. This mode is not supported in Microsoft Internet Explorer browser.

Live View will display a Flash video player with H264 video and AAC audio if the
stream is configured as H264. Flash video player introduces significant latency due to
buffering. Lower latency may be achieved using RTSP streaming to a standalone player
application.

Live View is not supported when the stream is configured as MPEG4.

12



RTSP streams

573 Sensoray 512744 - RTSP Sty %

« C # |1 192.168.24 53/rtsp_streams.htm 3 B =

SENSORAY | model 2453 audio/video server

Live View RTSP Streams RTSP Streams

Stream A
: ; = To play a stream, open the linked rsp:
Stream B HZ264 video + AAC audio Strearn A Streamn B URL with WLE or another RTSP-compatible

RTSP Streams  H264 video + PCM audio Stream A Stream B player.
Stream Control  Transport Stream (H264 + AAC) Stream A Strearn B
Stream # Transport Strearm (H264 only) Stream A Stream B
StreamlEl H264 video anly Strearn A Strearn B
Recording 1
Audio anly Strearn AAC Strearn PCM

Stream Config
Stream A
Stream B
Yidea
Audio

Admin
Clock
Metwork
Users
Update

User: guest
Login

Live View / RTSP Streams page provides a list of rtsp:// URLs which can be viewed
using VLC or another RTSP-compatible player. The player is responsible for requesting
the video and starting and stopping the stream.

Right click on the link that corresponds to current configuration of selected stream (A or
B), copy link address, and paste it into the player's stream address field, as shown below
for VLC.

13



2 Open Media

| (¥ File | ) Disc | % Metwork | ES Capture Device

Metwark Protocol

Please enter a network URL:

't:: i

S4iskreamd. h264 aac

hiep iy example.corn Strear v
@234

rnrns :fiminns exannples cornfstiean.asy
ttspifiserrenerampheongS080 iest sdp

hittp sy aeourtube comfwatch?r=ggeds

Shiow more options

Caching 1000ms 2| Start Time | 00H: 00m: 005,000 % |

[] Play another media synchronoushy (extra audio file, ...)

MRL ttspif{192,168,24,53:8554/stream. hize4_aac |

Edit Options | ‘nebwark-caching=1000 |

[ Flay i‘r][ Cancel ]

Preview latency may be reduced by reducing the buffer size (“caching”).
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Stream Control
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% - Stream 4 Control x% 3

&« C M | [7192.168.24.53/control_streamahtm @ =

L“’;‘"GWA Stream A Control upp
el Start/Stop starts or staps the UDP stream
Stream B

SENSORAY | model 2453 audiofvideo server

RTSP Streams | LTl Stream Source determines the data source of the network stream.

Destination sets the IP address of the destination host, o the multicast

Control 5
Status Stopped address of the multicast group

Stream A .
Stream B Actions: | Start || Stop | Port sets the port number of the destination host or multicast group.
Output Retry Timeout sets the length of time in seconds to retry sending
Recording _ Stream Mode selects what socket type and protocaol to stream
Setial Port - uDP
R, Stream Source: Videod v

UDP 16-bit counter: send a 2-byte sequence counter with each packet

Configure Sfreatiade; LLoR 2 Mufticast B2 frame: muxed PCH audia and MPEG-4 video format
Strearn A Destination: 192 166.0.0 Multicast RTP: video on port number, audio an port number + 2
Stream B ¥ Tcp
vidao Port: 1234
X Startup sets whether to start the stream when the device is activated
Audia Retry Timeaut: 0 . ; ; :
Outaut UDP Packet Size controls the maximum UDP packet size to avoid
i Startup: | Off fragmentation. (Mote: this affects both UDP streams A and B, and device
N reboot is needed to take effect in RTP Multicast
Clack LIDP Packet Size: 11460 .

UDP TTL controls the Time-To-Live value on UDP packets - the number of
hlENArK LIDP TTL: 64 hops it may be routed before it is dropped. (Note: this affects both UDP
Users UDP DSCR/EEN i streams A and B, does not affect RTF)

Update : ! UDP DSCP/ECN cortrols the IP DSCP/ECH value on UDP packets - may
User: guest affect routing priority. (Mote: this affects both UDP streams A and B, does
Log in not affect RTF)

Stream control window allows individual network configuration and control of one of
the two streams.

The “Control” section displays the stream status and allows starting and stopping the
stream.

The “Settings” section configures the following stream parameters:
Stream Source: determines the data source of the network stream.
Stream Mode: selects socket type and protocol for streaming.
Destination: an IP address of the destination host.

Port: network port of the destination host.

Retry timeout: determines the length of time (in seconds) during which the 2453 tries to
obtain destination's ARP entry.

Startup: if set to On, the stream will start automatically when the 2453 is powered up.

UDP Packet Size controls the maximum UDP packet size to avoid fragmentation. (Note:
this affects both UDP streams A and B, and device reboot is needed to take effect in RTP
Multicast).

UDP TTL controls the Time-To-Live value on UDP packets - the number of hops it may
be routed before it is dropped. (Note: this affects both UDP streams A and B, does not
affect RTP).

UDP DSCP/ECN controls the IP DSCP/ECN value on UDP packets - may affect routing
priority. Note: this affects both UDP streams A and B, does not affect RTP.

16
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Output stream control

SENSORAY | model 2453 audiolvideo server

L“’;‘""“"A Output/Decode Stream Control Settings
51:2:2 o Source address sets the type of the stream source:

RTSP Streams For UDP mode, use the following values:

0.0.0.0: receive UDF packets from any address.

Control .
Stream A Status. Shisfleee <ip-address=: receive UDF packets anly from this
Stream B Actians: Start || Stop address.
Cutput <multicast-address>: receive LDP packets from this

X multicast group.
reconiing | [T R

Serial Fort For TCP mode, no IP address is required, and use the

SRIO Source Address: following values:
TCP: receive TCP stream fram socket, intended far

Configure Part: 0 strearning through a socket directly frarm a file. (via netcat)

Stream A Startup: of v LLTCP: receive TCF strearn from socket, intended for

Stream B back-to-back streaming from another 2453,

videno Mote: Love-latency rode is enabled for UDP and LLTCR,

Audia ubmi which will drop alder frames if a newer frame hecomes

Output available for display, which can occur due ta large jitter or
Admi network huffering

dmin

Clock Port sets the port number of the stream source or

raulticast group, or TCP socket.

Metwork

Users Startup sets whether to start the stream when the

Update device is activated.
User: guest

Login

Controls the 2453 decoder functions.

The “Control” section displays the stream status and allows starting and stopping the
stream.

The “Settings” section configures the following stream parameters:
Source address: sets the IP address of the stream source.

0.0.0.0: receive UDP packets from any address.

<ip-address>: receive UDP packets only from this address.
<multicast-address>: receive UDP packets from this multicast group.

TCP: receive TCP stream from socket, intended for streaming through a socket directly
from a file.

LLTCP: receive TCP stream from socket, intended for back-to-back streaming from
another 2453.

Note: Low-latency mode is enabled for UDP and LLTCP, which will drop older frames if
a newer frame becomes available for display, which can occur due to large jitter or
network buffering.

Port sets the port number of the stream source or multicast group, or TCP socket.

Startup sets whether to start the stream when the device is activated.
18



Recording control

SENSORAY | model 2453 audiolvideo server

L";‘"‘*WA Recording Control Recording
rearm . .
Ctraam B Start/Stop starts or stops the recording.
RTSP seams Source celects the steam to be recorded
Control Stat St 4 Format selects the container format for recording.
atus: oppe
Stream & LR Stream Selected Format: use the video format selected
Strearn B Actions: Start || Stop on the Configure Stream Source page.
Output Storage: Mot present gﬂ:d“gtl:“f?rl;:;t‘;mignc; farce MP4 container with video
Recording .
Serial Port _ MP4 container: farce MP4 container with video only.
GRID Filename sets the file name of the recarding an the
Configure Source: Stream A ¥ mermary card.
Strearn A Farmat: Streamn Selected Format Sta_rtup sets whether to start the recording when the
ot 2] device is activated.
Team Filenarne:
Wideo
Audio Startup: Off v
Output
Admin b
Clock
Metwork
Users
Update
User: guest
Login

The Recording Control page allows the stream to be recorded on the SD card. Recording
requires a 2453TA board with an SD card to be connected to the 2453.

Start/Stop starts or stops the recording.
Source selects the stream to be recorded.
Format selects the container format for recording.

Stream Selected Format: use the video format selected on the Configure Stream Source
page.

MP4 container with AAC: force MP4 container with video and AAC format audio.
MP4 container: force MP4 container with video only.

Filename sets the file name of the recording on the memory card.

Startup sets whether to start the recording when the device is activated.

19



Serial port

SENSORAY | model 2453 audiolvideo server

L“';“‘*WA Serial Port Control Serial Port

rearn : ;

Stream B Start/Stop starts or stops the serial port strearm.

RTSP ysars Mode s the mode to be used, either Siream or
Metwork TCP Server or Client or UDP Peer. For TCP

Caniisl Status: Stopped mode, one board must be Server and ather must be
Strearn A : Client. For UDP made, bath baards must be set to UDP
Strearh B Actions: | Start || Stop_, Pagr.

Output TCP/UDP Port sets the TCR/UDP sacket part to he
Recording used with the TCP Server or Clisnt or UDP Pasr.

Serial Port Maode: SieamA ¥ TCP/UDP Address sets the TCP/UDP sockst address
GFIO to be uged with the TCP Client or UDP Peer.

Configure Baid Rate; B0 Baud Rate sets the speed of the serial settings. Other
Stream A Intereal: 1000 ms serial settings are hardcoded to 8 data bits, no parity, 1
Stream B & = stop bit.

5 v

Yideo 1y Interval controls how often a keyframe is transmitted, in

Audio milliseconds

Output BT Startup sets whether to start the stream when the
Admin device is activated.

Clock

Metwork

Users

Update

User: guest
Login

Model 2453 can forward serial port data over Ethernet to another 2253, where this data
is converted to serial port output. The communication can be bidirectional.

Start/Stop starts or stops the serial port stream.

Mode sets the mode to be used, either Stream or Network TCP Server or Client or UDP
Peer. For TCP mode, one board must be Server and other must be Client. For UDP
mode, both boards must be set to UDP Peer.

TCP/UDP Port sets the TCP/UDP socket port to be used with the TCP Server or Client
or UDP Peer.

TCP/UDP Address sets the TCP/UDP socket address to be used with the TCP Client or
UDP Peer.

Baud Rate sets the speed of the serial settings. Other serial settings are hardcoded to 8
data bits, no parity, 1 stop bit.

Interval controls how often a keyframe is transmitted, in milliseconds.

Startup sets whether to start the stream when the device is activated.

20



GPIO

SENSORAY | model 2453 audiolvideo server

Live View GPIO Control GPIO

Stream A
Stream B Input. Shaws the current state of the general-purpose

input. This field can't be changed. Reload the page to
RTSF Strearns ate the current value.

Control Input: Onv Qutput. Sets the current state of the general-purpose
Stream A ) output.
Stream B Output: off ¥
Cutput
Recording
Serial Port
GRID

Configure
Stream A
Stream B
Wideo
Audio
Cutput

Admin
Clock
Metwark
Users
Update

User: guest
Login

ubmi

Input. Shows the current state of the general-purpose input. This field can't be changed.
Reload the page to see the current value.

Output. Sets the current state of the general-purpose output.

21



Stream Configuration

SENSORAY | model 2453 audiolvideo server

Live View
Stream A
Stream B

RTSP streams | [ —

Stream A Configuration

Control Farmat: H.264+AAC MPEG-TS v
Stream A
peen
Cutput
Recording Audia: On v
Serial Port
Configure Resolutin: B40x480 ¥
Stream A
Stream B Frame Rate: 30 -
Wideo Rate Made: Constant v
Audio )
Output Bit Rate: 2000000
Admin .
GOP Size:
Clock 0
Metwark Agpect Ratio: Mane ¥
Users Transform: Mone v
Update
User:auest | T
Login
Enahble: off v
Message
* Position: 0
Y Position: 0
Date Display: MM-DD-YY Y'Y F
Seconds Display: Whaole v
Background: Black v

Stream Settings

Format sets the A% encoding and mux format.

H.264+AAC MPEG-TS: H.264 video, AAC-LC audio,
MPEG transport stream.

H.264 MPEG-TS: H.264 video, no audio, MPEG
transport stream.

H.264 VES: H.264 video elementary stream.

MPEG4+AAC MPEG-TS: MPEG4 video, AAC-LC audia,
MPEG transport stream.

MPEG4 MPEG-TS: MPEG4 video, no audio, MPEG
transport stream.

MPEG4 VES: MPEG4 video elementary stream.
MJPEG VES: Maotion JPEG video elementary stream.

Video Settings

Resolution sets the frame size, in pixels.

Frame Rate sets the frame rate, in frames-per-

second.

Rate Mode sets the encoded stream rate mode:
Constant: quality is ically to achieve
target hit rate.

Variable: quality is adjusted dynamically, but limited
by best to worst option.

Fixed Quality: quality is adjusted manually, bit rate is
not limited.

finetad oh

Bit Rate sets the encoded stream rate, in bits-per-
second.

Fixed QP Iframe: Set the Fixed Quality mode
parameter for Hrames; O is highest, 81 is lowest

Fixed QP P-frame: Set the Fixed Quality mode
parameter for P-frarnes; 0 is highest, 51 is lowest

GOP Size sets the H.264 |-frame interval.
Aspect Ratio sets the H.264 aspect ratio.

Mone: No aspect ratio information, implies 1:1 pixel
aspect ratio.

4:3: Full-frame aspect ratio for NTSC and PAL.
16:9: Wide-screen aspect ratio.

Stream configuration window allows configuring individual stream parameters which

may differ between streams A and B.

Format sets the AV encoding and mux format.

H.264+AAC MPEG-TS: H.264 video, AAC-LC audio, MPEG transport stream.
H.264 MPEG-TS: H.264 video, no audio, MPEG transport stream.

H.264 VES: H.264 video elementary stream.

MPEG4+AAC MPEG-TS: MPEG4 video, AAC-LC audio, MPEG transport stream.
MPEG4 MPEG-TS: MPEG4 video, no audio, MPEG transport stream.

MPEG4 VES: MPEG4 video elementary stream.
MJPEG VES: Motion JPEG video elementary stream.

Video Settings
22



Resolutionsets the frame size, in pixels.

Frame Rate sets the frame rate, in frames-per-second.

Rate Mode sets the encoded stream rate mode:

Constant: quality is adjusted dynamically to achieve target bit rate.

Variable: quality is adjusted dynamically, but limited by best to worst option.
Fixed Quality: quality is adjusted manually, bit rate is not limited.

Bit Rate sets the encoded stream rate, in bits-per-second.

Fixed QP I-frame: Set the Fixed Quality mode parameter for I-frames; 0 is highest, 51 is
lowest

Fixed QP P-frame: Set the Fixed Quality mode parameter for P-frames; 0 is highest, 51 is
lowest

GOP Size sets the H.264 I-frame interval.

Aspect Ratio sets the H.264 aspect ratio.

None: No aspect ratio information, implies 1:1 pixel aspect ratio.
4:3: Full-frame aspect ratio for NTSC and PAL.

16:9: Wide-screen aspect ratio.

JPEG Quality sets the JPEG quality setting, ranged 10 to 90.
Transform sets the image transformations.

None: No transformation.

Mirror Vertical: Mirror the video image vertically.

Mirror Horizontal: Mirror the video image horizontally.
Rotate 180: Rotate the video image 180 degrees.

OSD Settings

Enable sets the on-screen-displayed text on/ off.
Messagesets the text to be displayed. Control codes may be used:
Ad: Insert the current date.

t: Insert the current time.

Ai: Insert the current IP address.

Ac: Insert the current frame counter.

n: Insert a newline.

X Position sets the left edge of the displayed text, in pixels.
Y Position sets the top edge of the displayed text, in pixels.
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Date Display sets the display format of the inserted date.
Seconds Display sets the display format of the inserted time.
Background sets the transparency of the text background.
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Stream Configuration - Video
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L“;WEWA Stream Config - Video Video Settings
Al Video Standard sets the video standard
Stream B

used for all streams.
Gyl Video |

Field Mode controls how top/bottom fields

Stream Comtrol | idan Siandard: NTSC v appear in the video,
Stream # ) - : Interlaced presenes both figlds in the
Stream B Field Mode: |Interlaced ¥ | T
Recording Brightness: 128 Interpolated uses a single field and smoathly
Stream Config i fills in-bebveen lines.
F =1 7
Stream A Saturation: 28 | = Brightness sets the brightness of captured
Stream B ; . o widen.
Yiden Hue: o El Saturation sets the saturation of captured
Audio sk E : i:; wvideo.
ontrast: | = ;
Admin 128 | = o= Hue sets the hue of captured video.
Clock | Restore defaults | Contrast sets the contrast of captured
etk wideo.
Users _ Restore defaults restores the settings for
Update upmi Brightness, Saturation, Hue and Caontrast to
User: guest the default values.
Log in

Stream Configuration - Video window allows configuration of video parameters
common to both streams A and B.

Video standard: NTSC or PAL.

Field mode: interlaced or interpolated. This setting is relevant for full frame resolutions
(480 or 576 lines). Interlaced mode preserves both video fields, resulting in highest
vertical resolution, but possible motion artifacts. Interpolated mode uses one field,
recreating the other using interpolation. This approach eliminates motion artifacts by
somewhat sacrificing vertical resolution.

Brightness, saturation, hue, contrast: video adjustments. Hue only affects NTSC video.
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Stream Configuration - Audio
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ERE v Stream Config - Audio Audio Settings

Streamn A Input lects th dio level and
s nput type selects the audio level an

connector used for audio input.
RTR strears | [

Line selects the stereo line input cannectar.
Stream Control

Input: Line ¥ Mic selects the mono low-level microphane
Strearn A ot 500 input connector.
% i v
Stream.El L Gt — Volume Left and Velume Right sets the
Recording Valume Left: i *I_| level of captured audio. Mot used when AGC
Stream Config = 15 .00,
Strearm A “alume Right: I i—_| AGC Left and AGC Right sets the
Stream B —— sutamatic gain contral for captured audia.
Yideo AGC Left: |Off ¥ Output Volume Left and Output Volume
Audia AGE Right (of 7| Right sets the level of output audio.
Admin AAC Channels sets the AAC encoder to
Clock Qutput Wolume Left: 100 use Mono or Stereo channels,
Metwark - | AAC Bit Rate sets the AAT encoder target
Users Output Yolume Right: 100 | 2] hit rate, in hits-per-second.
il AAC Channels: :Mono v
User: guest - -
Login AAL Bit Rate: 1182000 | S|

Audio parameters control input source (line or microphone), sampling rate, volume
(input and output), and some other settings. Audio parameters are common to both
streams A and B. An online help in the right section of the web page contains details.
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The 2453 Serial Port page has several modes that control how the serial port operates.
The Video Stream Mode sends video I-frames at the specified interval as raw byte data.
The network TCP/UDP modes allow IO on the serial port from a network socket. The
TCP server requires a port number and listens on a TCP socket at the specified port. The
TCP client requires a port number and IP address, and when started will open a TCP
socket and connect to the IP at the specified port. The UDP peer requires a port number
and IP address, and when started will open a UDP socket and connect to the IP at the
specified port. All socket connections provide bidirectional data transfer. To bridge a
serial port connection between two 2453 boards, configure the boards to use one of the
following: one as TCP server and the other as TCP client, or both as UDP peer. In either
configuration, one board's socket IP address should be that of the other board. The serial
port baud rate may be selected between: 230400, 115200, 57600, 38400, 19200, 9600, 4800,
2400. The other serial settings are hard-coded to 8 data bits, no parity, 1 stop bit.
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Stream Configuration — Output

The 2453 can act as a video decoder, converting the encoded video stream into
composite video and audio. Please note that decoding is guaranteed only for the streams
encoded with the 2453.

SENSORAY | model 2453 audiolvideo server

“‘"’t“"‘*‘"A Output/Decode Stream Configuration Stream
Strearn -
;tream B Format sets the type of stream o decode, this should be set to
) rnatch the sending source.
Video
Control Farmat: MPEG-TS b
Stream A Video Standard sets the video standard to be used for decoding
e SR
Output Color Bars sete a color bar pattern on the video output.
Recording Video Standard NTSC v Pass-thru video sets the autput to pass-through the video captured
ferlalPart Color Bars: Disable v ftom the input.
GFIO
Configure Pass-thru video; Enable ¥ 0sD
B Enable sets the on-screen-displayed text onfoff
Stream B _ Message sets the text to be displayed. Control codes may be
viden Enable: off v teed
Audin Ad: Insertthe current date
Output Message: At Insert the currenttime
Admin ¥ Position: o Bl AR Insertthe current IP address.
Glock — *c: Insertthe current frame counter.
Metwork ¥ Position 0 & X Position sets the left edge of the displayed text, in pixels.
IL_JJ:Z;Ste Diate Display: WM-DD-¥YYY ¥ Y Position sets the top edge of the displayed text, in pixels
B Titne Seconds Display: Yhole . Date Display sets the display format of the inserted date
0 Time Seconds Display sets the display format of the inserted
Login Background: Black v time.

Background sets the transparency of the text background.

ubmi

Format sets the type of stream to decode, this should be set to match the sending source.
Video

Video Standard sets the video standard to be used for decoding and output.

Color Bars sets a color bar pattern on the video output.

Pass-thru video sets the output to pass-through the video captured from the input.
OSD

Enable sets the on-screen-displayed text on/ off.

Message sets the text to be displayed. Control codes may be used:

Ad: Insert the current date.

At: Insert the current time.

Ai: Insert the current IP address.

Ac: Insert the current frame counter.

X Position sets the left edge of the displayed text, in pixels.

Y Position sets the top edge of the displayed text, in pixels.
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Date Display sets the display format of the inserted date.
Time Seconds Display sets the display format of the inserted time.

Background sets the transparency of the text background.
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Clock Configuration
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Live View Clock Configuration Date and Time Seftings
St A
St:zzm 5 Current Value is the date and time used to
. set the clock on the device. It must have the
RTSP Strearnis format YYYY-MM.DD HH:MM.S5.
Stream Control ¢yt Value: 197001-01 00:14:07 Use Host Time, when checked, wil

Strearn A Use Host Tirme: automatically update the current value from
Stream B ; i the clock on your host computer.
Recording

Stream Config } ubmi
Stream A
Stream B
Yideo
Audia

Admin
Clock
Metwark
Uszers
Update

User: guest
Lag in

The Clock Configuration page allows setting the 2453 internal clock either manually (using a 24-
hour format), or to the host's time. With a battery installed on the optional 2453TA board the 2453
will keep time when powered down.
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Network Configuration
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Stream Control

SENSORAY | model 2453 audio/video server

EREER=nrt el Network Configuration

L“;WE‘"A Network Management Network Settings
marn Network Mode. This field determines how
Stream B

the device will configure its network
interface. YWhen set DHCP, it will configure
the netwoark interface automatically using a

Metwork made: | Static#1 v
Straarm & Bhwork mode a IC_ DHCR server an the local network. YWhen
Stream B Hostrame: 32453-526728 set to static, it will configure using the
Recording — 1 specified network configuration entered
MAC Address: 08:00:56:52:67:28 | helow.
Str;amt:nﬁg Hostname This hosthame is used for the
fRar Static Configuration #1 DHCP configuration and may allow external
S_tream B — access through this name instead of ip
Yideo Address: 192.168.24.53 address (if the DHCP server configures a
Audio T SEE 9EE 00 DMS entry for this device)

Admin MAC address This MAC address allows
Clock Gateway: 192 168.0.1 the device to use a different Media Access
Netwark . . 7 Cantral address far the local netwark. Mo
Users Prirnary DNS; 192.166.0.1 two devices should ever use the same MAC
Update Secondary DNS: |0.0.0.0 . address on the same local netwark.

User: guest : _ Static Configuration Settings
Login Static Configuration #2 Address This specifies the IP address of

Address: 0000 T depce
— Netmask This specifies the network mask
Metmask: [0.0.00 to use for the local network.
Gateway: DDDD Gateway This specifies the IP address of
) the router that provides access to the Wide
Primary DMS: 0.0.00 Area MNetwork or Internet.
Secandary DNS: 0000 Primary and Secondary DNS This

specifies the IP addresses of the Domain
Marne Servers to use when looking up
hostnames. In some cases, this may be
the same address as the Gateway, or it
rmay be provided by your network
administrator,

upmi

Each 2453 is shipped with a default IP address 192.168.24.53 and a netmask
255.255.0.0. Those settings can be modified using a Web page interface. The unit has
to be powered up and connected to the LAN using an Ethernet patch cable, Cat5 or
better. The 2453 automatically detects the type of the host interface, so it can be
connected both to the computer and to a switch (hub) using the same type of cable.

When DHCP mode is selected, it may be unknown what IP address is given to the
device. The IP address may be discovered by querying the router/ DHCP server for the
hostname.

Depending on the network restrictions one or two steps may be necessary to set a new
IP address. If the network used to configure the unit can not access 192.168.x.x IP
address range, start with Step 1, otherwise go directly to Step 2.

31



Step 1 - Setting up a temporary IP address

This step is only necessary if the network used to configure the unit can not access the
default IP address (192.168.24.53). In this case the unit must be switched into the
Configuration Mode which allows setting up a temporary IP address accessible from the
current network. The temporary IP address should be selected such that it is:

1) accessible on the network;
2) is not already used by any other device on the same network.

First, run ARP on the computer that is connected to the same network with the
following command line:

arp -s <temporary address> 08-00-56-ff-ff-ff

Please use colons (:) instead of dashes (-) in MAC address on Linux systems.
For example,

arp -s 10.135.1.61 08-00-56-ff-ff-ff

In Windows either navigate to Start/Run and type the command line in the “Open” box,
or start a Command Prompt window and type the command line followed by Enter.

In Linux type the command line in the terminal window at the shell prompt followed by
Enter. Please use colons (:) instead of dashes (-) in MAC address.

Note: it is recommended to use a temporary IP address that is different from the target
permanent address to be assigned to the unit.

Now switch the 2453 into the Configuration Mode by pressing the configuration button.
The red LED starts blinking.

Note: you need to wait 15 seconds after the 2453 is powered up before the board is able
to switch to Configuration Mode.

Once the 2453 receives a network packet addressed to it, the temporary IP address will
be in effect. To send a packet either ping the board or connect to it with a browser.
Using an IP address from the example, either run

ping 10.135.1.61
or type http://10.135.1.61 into the address bar of your browser

on the computer connected to the same network as the 2453. Once the temporary
address is enabled the red LED will blink fast several times and go off.

Once the unit is accessible using a temporary IP address, the standard Web page
procedure (Step 2) can be used to set up the desired permanent IP address and other
settings.
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Step 2 — Setting up a permanent IP address
Connect to the unit with a Web browser by typing the unit's temporary IP address in the
address field.

Example:

http://10.135.1.61
Once the Main Menu page is displayed, select Admin/Network.

Type in the desired permanent IP address and subnet mask values into corresponding
fields. Please note that there are 2 static configurations available. Make sure that the one
that you need is selected in the “Network mode” list-box before clicking on Submit.
Now the unit's new IP address is set. The browser redirects to the new address
automatically.
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User management

|
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Live View User Management User accounts
Stream A . 3 3
Siream B B e This page lists all user accou_nts on this
I — server. Mamed accounts are listed first,

Username Password Permission ® followed by the guest account.

Stream Control — — Named accounts. Accounts can be
Stream # {guest Admin i created for up to ten users. Click on
Stream B Create new user to create an account
Recording ’ (note: this link will not be available if ten

LBt : g
Stream Config accounts already exist). Existing
& i accounts can be renamed and deleted,
Peam and their permissions and passwaords
Stream B may he changed.
Yideo :
. Guest account. The guest account is
U active by default if no user has logged in.

Admin This account cannat be renamed or
Clock deleted and it has no password. Guest
Network permissions are set to "admin’ upon
Users factory reset; this Shquld be_chgnged toa

more restrictive level if security is a
Update : e
caoncern. Yhen changing permissions or

User: guest deleting users, if no users have Admin
Login permission, then the guest account will

be automatically promoted to Admin. -

User Management window allows access to the device to be limited to certain users with
an associated permission level. The permissions levels are:

* None (guest user only);

* Stream View (may only access live view or RTSP streams);

» Stream Control (Stream View permissions, plus Stream Control and Recording);

* Stream Config (Stream Control permissions, plus Stream Config and Common
Config);

* Admin (full access).

To create a new user account, click the Create new user link.

To delete a user account, check the checkbox below the red X in the user row and click
submit.

The change a user password, type the new password in the password box and click
submit. The password “password” is not allowed.

When changing permissions or deleting users, if no users have Admin permission, the
guest user will automatically be promoted to Admin, preventing the device from locking
out Admin privileges. The guest privileges are reduced to “None” as soon as an Admin
account is created.
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Ene Vigu Create New User
Stream A

Stream B
=3 f=l=R=n v -2l Liser Information
Stream Control

Stream A
Stream B Password

Uszer name :Administrator

Recording
Stream Config
Stream A

Stream B reate User
Yideo

Audio

Admin

Clock

Metwork

Users

Update

User: guast
Login

New User Information

Username is the case-sensitive account
name used for login.

Password is the user's login password.
The password ‘password’ is not allowed.

Permission specifies the user's access
authority. The select box lists all
available permissions in order of
increasing authority; each listed
permission includes the authorities of all
permissions above it.

Click the ‘Create User button to create
the uset account, or use the hack
navigation in your browser to retumn to the
previous page.

To create a new user, enter the user name and password, select the desired permission

level and then click Create User.
Both user name and password are case-sensitive.

The password “password” is not allowed.
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Firmware update
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L“;WBWA Firmware Update Board Information
ream :
Stream B Shows the board serial number, currently
¥ running firmware timestarmp and build, and
MEREIEEUEH Board Information bootloader version.
Stream Control | Serial Mumber: 512744 Firmware Update
il Firmuware Timestamp: 2014 0514 1949 ; % :
Stream B Fi Build: 1084 Firmware File is the firmware image file
Recording L ! you have downloaded frorm Sensoray to your
i i Bootloader Wersion: 1.0.0 computer.
ream Config — .
Straarm A Note: After clicking Submit, do not
& 5 Firmware Upload unplug or reset the hoard until the
.ream ) ) T — firmware update process is complete.
video Firrmware File: | Choose File | Mo file chosen
Audia - - Reset Parameters
Admin Reset Parameters will reset all parameters
Clock to the defaults, including network settings.
Network = The current netwaork settings will remain
Users LN intact until the board is powered down,
Undat allowing you to change the network settings
R Reset Parameters immediately after doing parameter reset.
User: guest . )
Log in Action: | Reset Parameters |

The Firmware Update window displays the versions of the device's firmware
components and the serial number.

To update the firmware, choose the file (s2453. fw provided by Sensoray) and press
Submit. The firmware update should take about 30 seconds to complete. Do not unplug
the device while the firmware update is in process. If a firmware update is interrupted,
the device will attempt to load from a backup firmware image. During the update the
red LED flashes and update status is displayed in the Firmware Status field of the web
page. If the update has completed successfully a message “Firmware result: ok” is
displayed in a pop-up window. All device settings are preserved across the firmware
update.

To reset the all parameters on the device, click the Reset Parameters button. That will
reset the network settings as well, but the change to those will take effect only after the
power is cycled. This allows setting an IP address different from the default even after
parameters reset, if necessary.
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Specifications

A/V Inputs video: NTSC/PAL composite, 75 Ohm;
audio: line stereo, microphone mono.
A/V Outputs video: NTSC/PAL composite, 75 Ohm (decoder or pass-

through mode);
audio: line stereo.

Video compression

H.264 (HP@L3), MPEG4, Motion JPEG

Audio compression

G.711 (A-law, p-law), 8 kHz, 8 bits/sample;
AAC-LC, 48 kHz, 32-512 kbps bitrate.

Video capture resolutions

704x480, 352x240, 176x120 (NTSC);
640x480, 320x240, 160x120 (NTSC);
720x480, 360x240, 180x120 (NTSC);
704x576, 352x288, 176x144 (PAL);
720x576, 360x288, 180x144 (PAL)

Frame rate

H.264: 30/15/10/6 fps (NTSC),
25/12.5/8.3/5 fps (PAL).

Video streaming

Up to 2 video streams with individually configurable
compression types, bitrates, resolutions and frame rates.

Output stream formats

MPEG-TS, H.264 VES, MJPEG

Image adjustments and
processing

Brightness, contrast, saturation, hue (NTSC);
rotation (90°, 180°, 270°), mirroring;
interlacing artifacts removal;

text overlay with optional auto timestamps;
privacy mask.

Network security

Password protection, IP address filtering, digest access
authentication, user access log.
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Network protocols HTTP, RTP, RTSP, UDP

Alarm triggers Video loss, GPI

Alarm actions GPO activation, e-mail notification, HTTP, FTP upload.
General purpose I/O 1 optically isolated or galvanically coupled input,

1 optically isolated output
(Requires optional 2453TA board).

Serial interface

RS-232/422/485

Network interface

10/100Base-T(X)

Power

1.7 W (typical), 2.2 W max, 5 V DC.

Operating temperature

0 to 70°C

Dimensions

3" x 4.125" (without enclosure)

Options

2453TA termination board adds GPIO, USB host interface,
real-time clock backup battery holder, SD card socket.
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Revision history

Version Notes

1.1.1, May 2018 Clarification of decoding feature.

1.1.0, October 2017 Manual updated to reflect added features and changes in user
interface.

1.0.1, October 2014 Configuration switches description updated to include settings
recovery mode.

1.0.0, May 2014 Initial release.
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