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Overview  

This document is intended to guide the developer in using the operating interfaces available for ITSCAM 

image capture and processing devices, specifically for models of the ITSCAM 400 and ITSCAM VIGIA+ lines. 

This document details the options for configuri ng the behavior of the devices and available through the 

web interface, Pumatronix Protocol or HTTP command protocol up to firmware 19.3.1.  

 

According to the firmware version applied to the accessed device, the web access interface 

is different and some f unctions may only be available in the most current versions.  

 

Figure 1 - ITSCAM 400 devices 

 

Figure 2 - ITSCAM VIGIA+ Device 
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1. Web Interface for Firmware 16.X to 17.X  

From ITSCAM firmware versions 16 onwards, the web interface does not require the Java technology used 

in previous versions. This interface is compatible with the browsers (from the versions described): Internet 

Explorer 11, Google Chrome 38, Firefox 21, Opera 25 and Safari 8 and standard access data must be used. 

The header always displays the main information about the ITSCAM, such as Resolution, MAC Address and 

respective Firmware. The Pumatronix logo redirects to the website, which displays the direct communication 

channels. More detailed information on commands and settings is available at the locations indicated by 

the symbol and in this document.  

After logging into the ITSCAM, the web interface displays the screen shown in Figure 3. 

 

Figure 3 - Initial screen of the Interface of firmware versions 16.X to 17.X  

Button  Meaning  

Settings Displays the adjustments that the ITSCAM allows, grouped according to functionality  

Downloads Redirects to Pumatronix support page 

Restart 

ITSCAM 

Sends the reboot command. To re-establish communication with the ITSCAM, it is necessary to 

wait approximately 20 seconds and reload the browser page. 

Current 

situation 

Shows the image, settings and status of ITSCAM inputs and outputs 

Parameter 

files 

Exports and imports a text file with the ITSCAM settings. This file can be edited in a simple text 

editor. Network settings (including IP), servers, inputs and outputs, framing (except zoom and 
focus), image adjustment and OCR contained in the file are updated in the ITSCAM. 

Update 
firmware 

Updates ITSCAM firmware via browser. Note: If the DisableFrwUp parameter has been activated, 
the option to update Firmware will be unavailable 

The ITSCAM settings are grouped according to functionality and are shown in Figure 4. Some configurations 

need to restart the device for the value change to take effect. In these cases, when you click on Apply, the 

Resolution 
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restart is automatic. When a reboot occurs, it is necessary to reload the browser page to re -establish 

communication with the ITSCAM. 

 

It is necessary to Apply the settings when finishing editing on each screen, so that the 
information are  validated and the device  is updated.  

 

 

Figure 4 - Options available in firmware 16.X to 17.X, Settings menu 

Option  Settings  

Network ITSCAM Network Configuration 

Web interface access configuration 

Servers Settings for using the servers that the ITSCAM supports  

Clock Server Setup (NTP) 
GPS Setup 

Date and time Date and time adjustment with daylight saving time setting 

General Test Mode, Rotation, Auto Iris,  Day / Night Mode 

Settings for changing Day / Night operating mode 

Inputs and Outputs  Capture trigger settings (external trigger) ï inputs 

Generated image type 
ITSCAM Output Settings 

Image adjustment Level, Gain, Shutter, etc. 

Lighting adjustment  Configuring image settings that may be different for Day mode and Night mode 

Zoom and Focus Settings to adjust zoom and focus and autofocus 

Weights Setting weights in image regions 

Resolution 
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Option  Settings  

OCR For models with embedded OCR: OCR settings and method used for visible and 
infrared light  

2. Web Interface for Firmware 18.X to 19.X  

ITSCAM firmware version 18 also has the new web interface that does not require Java technology. This 

interface is compatible with browsers: Internet Explorer 11, Google Chrome 38, Firefox 21, Opera 25 and 

Safari 8. 

The initial screen of the ITSCAM web interface shown in Figure 5 displays the layout and functions always 

visible: on the left is the fixed Control panel for the visualization of the image displayed by the ITSCAM and 

the Current Status which displays the values in effect Operating Mode, Shutter, Gain and Level. To the right 

of the home screen are the main menu buttons that access equipment settings.  

In the upper right corner of the screen is the option to select the page display language . You can choose 

between Portuguese, English, Spanish and French. 

 

Figure 5 - Presentation of the initial screen of the firmware interface 18.X and 19.X: 1) Selection of the 
interface language; 2) Functions available on the home screen; 3) Current status of equipment 

operation; 4) Preview of the image displayed by the device; 5) Quick access menu to Settings options  

Option  Meaning  

Settings Displays the settings that the ITSCAM allows, grouped according to functionality.  

Downloads Redirects to Pumatronix support page. 

Reboot 
Sends the reboot command. To re-establish communication with the ITSCAM, it is 
necessary to wait approximately 20 seconds and reload the browser page. 

Status Shows the image, settings and status of ITSCAM inputs and outputs. 
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Option  Meaning  

Configuration file 

Exports and imports a text file with the ITSCAM settings. This file can be edited in a 
simple text editor. Network settings (including IP), servers, inputs and outputs, framing 

(except zoom and focus), image adjustment and OCR contained in the file are updated in 
ITSCAM. 

Firmware Update  
Updates ITSCAM firmware via browser. Note: If the DisableFrwUp parameter has been 
activated, the option to update Firmware will be unavailable  

 

 

When clicking on the section title or the relative blue bar, the contents of this section are 
minimized. Click again to access available fields.  

All settings options are always available for quick access, on the top bar, being the same as when accessing 

the Settings menu: 

 

Figure 6 - Configuration Options available in firmware 18.X to 19.X 

 

It is necessary to Apply the settings when finishing editing on each screen, so that the 

information are  validated and the ITSCAM  device is updated  

The Settings menu, available on the ITSCAM web interface, has all the features that can be adjusted 

through the interface and are presented in the execution sequence for installing an ITSCAM device. 
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General Configuration  

 

Figure 7 - Fields available when accessing Settings > General 

Settings  Operation mode  Coverage  

Rotate image 
180° 

This functionality allows the installation of the equipment fixed to the 
ceiling, as it rotates the image by 180°.  

Able; disabled 

Auto Iris DC Auto Iris DC allows additional lightness control and should only be disabled 
during the focusing process. 

Able; disabled 

Operation mode When using the Automatic mode, the equipment switches between the 
operating modes acting through a combined adjustment of the Iris,  
Shutter and Gain based on the image clarity level, which varies according 
to the amount of lighting available in the environment. Check the Product 

Manual for a detailed description of how the Operating Modes work.  

IN1 or IN2 modes, when input 1 or 2 is ac tive, the device switches to Day 
or Night mode. 
Day operation mode: The ITSCAM can provide color images with visible 
light in the daytime, due to the filter that prevents the passage of infrared 

light.  
Night operation mode: captures images with infrared li ght, resulting in 

black and white images. 

Automatic; 
Always Day 
mode;  
Always Night 
mode;  
IN2 
exchangeDay / 
Night; 
IN1 exchangeday 
/ night 
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Settings  Operation mode  Coverage  

Day / Night 
transition 

algorithm 

When the transition between Day and Night modes is selected as Auto, to 
prevent external factors such as headlights from causing an unwanted 

switch between Day and Night modes, one of the switching logics is 
applied which can be configured as Counter or Average. In the Counter 
algorithm, it is observed if the level remains higher than the switching 
threshold for more than 60 seconds before switching the mode. In the 

Average algorithm, the average of the levels in the last 60 seconds is 

observed. 

Counter; 
Average 

Colored images 

on Night mode 

When using Day mode, infrared lighting is filtered out and the colors 

reproduced in the image do not change. When in Night mode, images are 
processed with the entire spectrum of light, that is, from ultraviolet light 

(not visible), visible light (color) and infrared (non -visible) and so that 
there is no distortion of colors, are displayed in black and white.  

For the color photos option in Night mode, the Exchanger filter is not 
triggered at night time and color information is embedded in the images, 

which may not reflect the a ctual color of the objects in the scene due to 

the infrared lighting. This functionality is different from keeping the 
equipment always operating in Day mode and causes slight color 

distortion.  

Able; disabled 

Desired Level The Desired Level defines the behavior of the Gain, the exposure time of 

the image sensor (Shutter) and the Auto Iris, making them adjust to 
generate darker or lighter images. 

7 to 62 

Day to Night Operating in Auto mode: Switching from Day mode to Night mode only 
occurs when the current Level remains below the percentage of the 

desired Level. Generally, this value is less than the threshold for switching 
from Night to Day mode. 

0 to 100 

Night to Day Operating in Auto mode: Switching from Night mode to Day mode only 
occurs when the percentage of the current Level remains greater than the 

specified value. Usually, this value is greater than the threshold for 
switching from Day to Night mode. 

0 to 100 

Visible to IR The motorized lens has two focus settings, one for visible light and one for 
infrared. In order to avoid excessive adjustment changes at the end of the 

day, a threshold (percentage of the Desired Level) is established at which 

the equipment switches to Night mode and continues to focus on visible 
light.  

0 to 100 

IR to Visible The motorized lens has two focus settings, one for visible light and one for 
infrared. In order to avoid excessive changes in the setting during the dim 

light at the beginning of the day, a threshold (percentage of the desired 
Level) is established at which the equipment switches to Day mode and 

continues to focus on infrared light.  

0 to 100 

Global label Allows you to enable the printing of a label at the top of the image. This 

label can be with a black background and white letters, or with a white 
background and black letters. 

disabled;  

White text;  
Black text Global label (for 

videos) 

Global label text Text to be printed on equipment photo captures, which can be formatted 

to display equipment and capture information through tags, similar to 

string formatting in C. Note that, unlike C, this field does not accept 
formatting number of characters or other mo difiers. Table 1 indicates how 

to configure the fields to be displayed in the label. 

alphanumeric 

characters 
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Table 1 - Symbols for configuring the fields to be displayed on the label 

Symbol  Replacement  

%P Plaque (up to 7 characters) (for global image label only) 

%y Year (2 digits) 

%m Month (2 digits)  

%d Day (2 digits)  

%H Hour (2 digits) 

%n Minute (2 digits)  

%s Second (2 digits) 

%v Daylight Saving Time ('V'/'N') 

*Example: %py/%m/%d -%v - Possible result: ABC1234-20/03/20 -N 

Inputs and Outputs Configuration  

Triggers, Filters and Inputs Configuration  

 

Figure 8 - Fields available when accessing Settings > Inputs and Outputs 



R
ev

is
io

n
 1.

0 

 

 
 Integration  Manual  

FAMILY  400  
 

 

12 

www.pumatronix.com  

Settings  Operation mode  Coverage  

Captures per pulse 
Day 

It configures the number of photos that will be captured for 
each request, defining the Multiple Exposures from 2 captures 

per request. 
It is recommended to use more than one exposure per capture 

in order to identify reflective and non -reflective plates in 
adverse conditions, as photos are generated with different 

image adjustments of the same vehicle. 

1 to the limit of the ITSCAM 
model 

Minimum time 

between triggers 

(milliseconds) 

Time the equipment waits to process a new capture request. 

This time starts to be counted as soon as a photo request is 

received. 

0 to 60000 

Captured image 
format 

To use the OCR software, it is necessary to choose the JPEG 
format.  

BMP; JPEG 

Quality Quality of JPEG images sent. 0 to 100 

Respect 

illuminator 
protection time 

After activating the flash, the illuminator needs a rest time so 

as not to overload the LEDs and stabilize the voltage. The 
illuminators have protection circuits that, if the flash is required 

during this time, does not trigger the flash, causing the 
captured photo to not be illuminated correctly.  

When activating this option, the equipment automatically 

calculates the rest time based on several parameters such as 
shutter time, number of photos and the illuminator model. If 

any photo requests do not respect this rest time, the device 
ignores the request. 

However, this option does not prevent captures with a large 

number of photos and shutter time, which means that in these 
cases the last photos can be captured without insufficient 

lighting.  

disabled; 

Enabled 

Visible light trigger Trigger type used when the ITSCAM is operating in Day mode. 
Check the Product Manual for the operation of each available 
trigger option.  

disabled; Rising edge; Drop 

edge; Rising and falling 
edge; Approximation; Fast 

clearance; Slow retreat; 
Continuous; Periodical; High 

level; Low level; Rising and 

approaching edge; Motion 
detector; Motion start 

detector; End of motion 
detector. 

Infrared light  
trigger 

Trigger type used when the ITSCAM is operating in Night 
mode. 
Check the Product Manual for the operation of each available 
trigger option.  

Execute motion 
analysis 

Motion analysis operation is only possible in conjunction with 
the Continuous or Periodic trigger as it filters only the moving 

images, by enabling the motion calculation in the processed 
images so that the algorithm can detect the presence of a 

vehicle and then perform the capture.  

Photos captured in the web interface and photo requests via 
the Pumatronix protocol will not be affected by the Movement 
Filter. The calculation result is added to the JPEG comment. 
Check the Product Manual for details on the structure of JPEG 

comments. 

disabled; 
Enabled 

Filter behavior When motion analysis is enabled, it is possible to discard 

images that are considered motionless. Thus, if the option is 

Do not discard; Select only 

the ones with movement; 
Select only the start of the 
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Settings  Operation mode  Coverage  

selected, all images that have movement less than the 
threshold will be discarded. 

movement; Select only the 
end of the move 

Threshold Movement Filter Threshold serves to prevent identical image 

capture and excessive image processing. The lower the 

threshold value, the more sensitive the detection of motion in 
the image will be. The default value is 5.  

1 to 254 

Use ROI Specify whether the motion variation calculation should be 
performed using a specific Region of Interest (ROI) for the 

Movement Filter or whether the same ROI created for the OCR 
reading should be used. 

disabled; Use motion filter 
ROI; Use OCR ROI 

Region of interest 
(ROI) 

The Region of Interest in  the image is to enable the calculation 
of motion variation only in the selected region and reduce 

image processing. It is recommended to use regions of interest 
to remove sidewalks and parts of the image that do not make 

up the road. The chosen region must be a polygon with four 

points, which are marked over the image in the  View 
Controller. 

Select region (mark the 4 
points on the image);  

do not use region 

Input 1 (IN1)  Entry status off; on 

Input 2 (IN2)  

Synchronism mode Until firmware version 18.6, the timing done by the sync and 

syncdt counters corresponded to the number of frames after a 
transition on an input. As the frame rate may be different for 

different ITSCAM models, a trade-off should be made to 
compare the sync and syncdt values between devices. 

Firmware as of version 17 has TSinc and TSincDT counters 

representing time in milliseconds. 

Controlled by IN1;  

Controlled by IN2;  
Cont. by IN1, when IN2=0;  

Cont. by IN1, when IN2=1;  
Cont. by IN2, when IN1=0;  

Cont. by IN2, when IN1=1;  

Synchronism mode 

(DT) 
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Output Configuration  

 

Figure 9 ï Fields available when accessing Settings > Inputs and Outputs 

Settings  Operation mode  Coverage  

Outputs 

configured for 

The outputs of the ITSCAM can be activated by protocol commands or 

by the web interface, when there is interest. If it is necessary to control 
equipment and activate ITSLUX, the illuminator can be activated 

through the ITSCAM serial port. 

fire illuminator/flash 

(external);  
fire illuminator/flash 

(internal) or 
equipment control  

Flash mode The flash can be activated using the delay, which activates the flash 
moments before capturing the image, and thus, taking advantage of 

the maximum lightness that the illuminator can provide.  
In Automatic mode, the illuminator is not activated during the day, 

saving energy for the system. 

Flash mode options are detailed in Table 2. 

disabled;  
Single; Continuous; 

Single with delay;  
Automatic; Automatic 

with delay;  

Continuous (Night) / 
OFF (Day) 

Flash 
surveillance 

The illuminators send information about their operating status via the 
serial output with each shot. This diagnostic contains possible electrical 

problems such as an internal short circuit, the voltage level of the 
capacitors, if there are any burned out LEDs, etc.  

When enabled, such information appears on the WEB interface (using 
JPEG photo output) and in the comments of the photos taken. Check 

the Product Manual for details on the structure of JPEG comments. 

disabled; 
Enabled; 

Enabled and 
triggering via Serial 

Port 2 
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Settings  Operation mode  Coverage  

Autoflash fires 
on 

Indicates whether the illuminator will be activated whenever the 
exchanger is not filtering infrared light (operation in Night mode) or 

when the equipment detects that light levels are low and infrared light 
predominates. 

Night mode; infrared 
light 

Flash delay* 
(delay in µs 

calculated) 

Time the equipment waits to expose the image sensor after the flash is 
activated. This delay allows you to align the image capture with the 

flash at its peak light output, to take advantage of the best artificial 
light.  

Using Pumatronix illuminators: There is a real delay of 50ȉs until the 

effective emission of light, which only influences the cap tures with 
shutter less than 250ȉs. In situations with very small shutter, it is 

recommended to correct this effect by assigning a delay in capturing 
the image (of 130 steps), so that the light peak can be taken advantage 

of. 

0 to 25000 

Flash power in 

first shot 

Percentage of ITSLUX intensity when capturing Multiple Exposures. 
Check technical specifications of the illuminator. 

0 to 100 

Flash power in 

second shot 

Activate output 

1 

Changes the voltage level of the ITSCAM output. This configuration is 

lost when the device is reset or restarted. Check the Electrical 
Specifications section to connect only equipment compatible with the IO 

circuit. 

ON; OFF 

Activate output 

2 

On time (ms) A pulse oscillator can be configured on ITSCAM output 2 or M. This is 
done by specifying the time it will be ON and OFF. 

1 to 3600000 

Off time (ms) 

Period Indicates the time interval until the trigger sequence repeats  Calculated by device 

Duty cycle The ratio between on time and off time (%)  Calculated by device 

Output Enable Output 2 and/or Enable Output M (used on specific models) Enabled; disabled 

*Each flash model reaches its peak light output at a certain time after firing. Consult the equipment's technical 

specifications for the correct configuration of the time that the ITSCAM device must wait to perform the image 

sensor exposure in the Delay function. 

Table 2 - Available Options for Flash Mode 

Settings  Operation mode  

Disabled Flash never fires 

Single Flash is instantly activated when an image is requested 

Single with delay Flash is triggered moments before the Shutter exposure, according to the 

configured time (only for the ñPhotoò command) 

Continuous Flash fires on all frames captured internally by the device. This mode is 

only recommended for illuminators without rest time, such as ITSLUX 
Video (ITSLUX W6032-V or W6075-V). 

Indicated for Illuminator testing only, as the Illuminator fires without any 
image request 
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Settings  Operation mode  

Automatic Flash is activated only when the environment is dark, in Night mode, 
avoiding shooting during the day. Generates energy savings for the system 

Automatic with 

delay 

Auto flash, but the delay is used to optimize the lighting at the time of 

capture. 

Continuous 

(Night) / OFF 

(Day) 

Flash fires on all frames captured internally by the device when the 

ITSCAM is operating in Night mode only. In Day mode the illuminator is 

not activated 

Date and Time Setup  

 

Figure 10 - Fields available when accessing Settings > Date and Time 

Settings  Operation mode  Coverage  

Date Specify day, month and year. Valid day, 

month and 
year 

Time (excluding 

daylight saving 

time) 

Specifies the time. ITSCAM automatically adds daylight saving time. 

The ITSCAM resets the time when it switches off. It is possible to configure 

the clock manually (via the WEB interface or Pumatronix Protocol), using 
the ITSCAMPRO server or even using an NTP server. 

24 hours 

Time Zone Specify the time in relation to UTC (Universal Coordinated Time). -12 to +12  
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Settings  Operation mode  Coverage  

Use daylight 
saving 

When checked, allows you to configure the duration of daylight-saving 
time. 

Able; 
disabled 

Start and end of 

Daylight saving 

Daylight saving time start and end settings.  date and time 

Network Configuration  

 

Changes to the ITSCAM deviceôs network settings are immediately written to flash 

memory, but will only take effect when the ITSCAM is restarted.  

 

Figure 11 ï Fields available when accessing Settings > Network 

Settings  Operation mode  Coverage  

MAC address Informs the physical network address and cannot be modified  valid address 

IP adress Informs and allows changing the ITSCAM IP address. Need to restart to 

apply the configuration.  

Address to access ITSCAM. The factory default address is 
192.168.0.254. When changed, the new address is written to flash 

memory. The ITSCAM even has a second IP address 
(192.168.254.254), in case the user mistakenly changes the IP address 

and loses connection with the device. 

Valid 

configuration 

Netmask It informs and allows changing the network mask, which defines the 

network to which the ITSCAM device belongs. Need to restart to apply 
the configuration.  

Gateway It informs and allows changing the gateway (intermediate equipment 
that connects the ITSCAM device to other networks). Need to restart to 

apply the configuration.  

DNS server Informs and allows changing the DNS server. Need to restart to apply 

the configuration. 
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Settings  Operation mode  Coverage  

IP address 2 It informs and allows changing the secondary IP address 
(192.168.254.254) of the device, as long as it is not on the same 

subnet as this IP address, it can be used for access. Need to restart to 
apply the configuration.  

Valid 
configuration 

Netmask 2 Informs and allows changing the netmask of the secondary IP address. 
Need to restart to apply the configuration.  

User Informs that the admin user is accessing the equipment. - 

Password for web 
access 

You must assign a password to the admin user. The factory default 
password is 123. Need to restart to apply the configuration.  

0 to 8 
alphanumeric 

characters 

Password protection 

on all HTTP protocol 

communication 

The web interface is password protected, however the communication 

over the http protocol can be protected or not. Some operations that 

can be secured are rebooting, displaying and changing settings, and 
requesting photos. 

Yes; 

No 

Server Configuration  

 

Figure 12 ï Fields available when accessing Settings > Servers 
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Settings  Operation mode  Coverage  

Server for image 
and data 

Communication with the following types of servers is 
possible: 

¶ FTP: Device connects via FTP to one of the servers 

available for sending images; 

¶ ITSCAMPRO: Device connects to an ITSCAMPRO server 
to send images; 

¶ Serial port: Device becomes a TCP server on the 

specified ports and retransmits data from the serial 
port(s) to the TCP socket and vice versa; 

¶ RTSP: Device enables an RTSP (Real Time Streaming 

Protocol) server that displays the captured images; 

¶ Q Protocol: Device uses Protocol Q for sending a vehicle 

pass log to the client system that supports this 
integration.  

None; 
FTP; 

ITSCAMPRO; 
Serial Port; 

RTSP; 
Q Protocol 

Resolution Resolution that images will be transmitted on the configured 

server (in pixels) 

Original; 800x600; 

640x480; 400x300; 

320x240; 240x180; 
160x120 

Enable mosaic When enabled, all captures are resized and grouped into a 
single mosaic shaped image to maintain a high plates 

recognition rate.  

Able; disabled 

Use Puma Protocol 

crop 

Only send the region of interest of the image as the photo  Able; disabled 

Enable 

authentication in 
Pumatronix Protocol 

Protects communication through authentication operation. 

When enabling, all connections using the Pumatronix Protocol 
require a user and password. Contact Technical Support for 

more details on how to implement this operation.  

Able; disabled 

Serial Port 1 

configured as 

Serial Port 1 can be used as a server (which must be enabled 

in Server for image and data), to control the integrated GPS 
or as an external trigger (receiving the capture signal). Need 

to restart to apply the configuration.  

As a server; to control 

integrated GPS; to capture 
images 

Baud rate 

(Serial Port 1 or 2) 

Speed on serial ports is measured by the number of bits 

transmitted per second (bps). Need to restart to apply the 
configuration. 

300; 

1200; 
2400; 

4800; 

9600; 
14400; 

19200; 

28800; 
38400; 

57600; 

115200; 
230400 

Data bits 

(Serial Port 1 or 2) 

Number of data bits in a transmission. The packet refers to a 

single-byte transfer, including start/end bits, data bits, and 

parity. Need to restart to apply the configuration. 

7; 8 

Parity 

(Serial Port 1 or 2) 

It is a simple form of error checking that is used in serial 

communication. Need to restart to apply the configuration.  

Nonexistent; 

Odd; 
pair 

Stop bits 

(Serial Port 1 or 2) 

Used to signal the end of communication for a single packet. 

They indicate the end of transmission, but also give 

computers some margin of error in clock speeds. Need to 
restart to apply the configuration.  

1; two  
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Use Network Time 

Protocol - NTP 

Enables time update via NTP (Network Time Protocol) server. Able; disabled 

NTP address NTP (Network Time Protocol) address for updating the time 

of the ITSCAM device. It is necessary to configure a DNS 
server. 

Valid IP address or 

hostname 

FTP Server Configuration  

 

Figure 13 - Fields available for FTP server configuration 

Settings  Operation mode  Coverage  

Address* Server IP address or URL (in case of URL, you must have configured a 

DNS server). 

Valid IP address or 

hostname 

Port Server port that receives the information collected by the ITSCAM. 1 to 65535 

IP adress 
(Redundant 

Server) 

IP address of the redundant server in case of failure in communication 
with the main server (only valid for FTP server. In case of URL, a DNS 

server must be configured).  

valid address 

Port (Redundant 

Server) 

Redundant server port (only valid for FTP server). 1 to 65535 

User User for authentication on the FTP server. alphanumeric 

characters 

Password Password for authentication on the FTP server. alphanumeric 

characters 

Sent image Actual resolution: sends image with ITSCAM resolution 
320x240 pixels: Resizes images to 320x240 pixels before sending them 

to the server.  

At full Resolution; 
320x240 pixels 

Image name 

format 

The file name can start with / and have the symbols listed in Table 3 alphanumeric 

characters 

*In version 19.1.4 of the software, a process was added that monitors the FTP server. This process has access to 

the watchdog and forces a restart of the equipment, i f it is identified that the communication with the FTP server 
has been interrupted. To enable, check the WDServerCheck parametersand ForceWDIO2 of the config.cgi 
command, with specific use in this functionality and requires the evaluation of Technical Supp ort in the identification 

of the hardware and use of the parameters.  
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Table 3 - Symbols for generating file names using FTP server 

Symbol  Representation in the file name  

%u Unique identifier 

%d Day 

%m Month 

%y Year 

%h Hour 

%n Minute 

%s Second 

%p Vehicle plate 

%i IP address of the ITSCAM that originated the capture 

%c Photo counter (reset on restart)  

%v Daylight Savings Time: V for daylight saving time images and N 

for normal time  

%a MAC address of the ITSCAM that performed the capture  

ITSCAMPRO Server Configuration  

 

Figure 14 ï Fields available for ITSCAMPRO server configuration 

Settings  Operation mode  Coverage  

Address Server IP address or URL (in case of URL, you must have configured a 

DNS server). 

valid address 

Port Server port that receives the information collected by ITSCAM. 1 to 65535 

Send to 

ITSCAMPRO 

Number of photos per vehicle sent to ITSCAMPRO. One photo per 

pass; 

All the pictures 
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RTSP Server Configuration  

 

Figure 15 - Fields available for RTSP server configuration 

Settings  Operation mode  Coverage  

Port To access the images via the RTSP protocol, it is necessary to configure a 

valid port and inform the link in the receiving application: 
rtsp://IP_EQUIP:PORTA/mjpeg 

If the default port 554 is chosen, the link corresponds to: 

rtsp://IP_EQUIP/mjpeg  

1 to 79;  

81 to 49999;  
50001 to 65535; 

except ports in use by 

other services 

Serial Port Server Configuration  

 

Figure 16 - Fields available for configuring the Serial Port server 

Settings  Operation mode  Coverage  

Serial Port 
(RS-232) 1 

Server port that receives the information 
collected by ITSCAM. 

1 to 78; 81 to 49998; 50001 to 65534; except 
ports in use by other services 

Serial Port 
(RS-232) 2 

Server port that receives the information 
collected by ITSCAM. 

Consecutive value to chosen port 1 

Q Protocol Server Configuration  

 

Figure 17 ï Fields available for configuring the Q Protocol server 
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Settings  Operation mode  Coverage  

Listening port 
Port of ITSCAM device which has the function of 
listening for the Q protocol . 

Valid UDP Port (1-65535) 
(standard= 7051)  

Client address 

Address to which Q protocol messages will be 

sent. If it is 0.0.0.0 or another invalid address, 

only responses will be answered (no events). 

Valid IP address, ou 0.0.0.0  

Client port 
Port to which Q protocol messages responses will 

be sent. 

Valid UDP Port (1-65535) 

 (standard = 7050)  

Number of 
retries 

The retry and timeout parameters define the 

behavior of sending messages to the client if 
there is no confirmation (ACK) due to network 

problems. 

1 a 10.  
(standard = 2)  

Resend 
timeout 

10 a 10000 ms  
(standard = 1000)  

Unit ID Identification of ITSCAM device for Q Protocol. 
Any valid 32-bit value, must be replicated to 
the client server 

Image Settings  
The ITSCAM 400 was designed to provide images for automatic license plate recognition and likewise, the 

models of the ITSCAM VIGIA+ line. To maximize recognition rates, the use of Multiple Exposures is 

recommended, which can be done by accessing the Settings > Inputs menu on the Web interface and 

selecting the Captures per pulse from 2, or using the Autosave software which can be obtained from 

www.pumatronix.com. This software saves the images generated by the device in a local folder on the 

computer and, with this storage, allows to adjust and monitor the influence of the illuminator on images.  

Adjust the parameters so that the characters on the vehicle's license plate are identified and have a contrast 

in relation to the background of the  license plate. When using Multiple Exposures, this adjustment is made 

so that the non -reflective plates are clearly visualized in the first capture and the reflective plates are 

captured in the second capture. A starting point for achieving images under t hese conditions is presented 

in the Default Settings for Images section. The ideal period of the day in which the respective image 

parameters should be changed is indicated: 

Period ( lightness level)  Parameter  

 
Brightness of the day 

Change the desired Level 

 
Penumbra or night  

Change the Gain and Shutter 

 

http://www.pumatronix.com/
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Figure 18 - Fields available when accessing Settings > Image Settings 

Settings  Operation mode  Coverage  

Desired level The Desired Level defines the behavior of the Gain, the exposure time of the 
image sensor (Shutter) and Auto Iris, making them adjust to generate 

darker or lighter images. According to the position of the sun and at specific 
times, the desired Level value can be changed by the client application. 

Check the values indicated in Operation Mode of Image Lightness Level. *  

7 to 62 

Current level Displays the current ITSCAM Level 7 to 62 

Gain mode Gain has the function of artificially brightening captured images, improving 
their appearance. However, content and noise are highlighted and for this 

reason, the Gain should not be too high. This parameter can be kept static 
or the equipment can change the va lue automatically, respecting the 

specified maximum value and image settings. 

Static; 
Automatic 

Static gain Gain value that is kept constant, when the equipment operates with Gain in 

Static mode. 

0 to 72 

Shutter mode Shutter corresponds to the time the i mage sensor will be exposed to light for 

image formation. Very high Shutter values generate clearer and more 
blurred images if there is movement. The value defined in Fixed Shutter can 

be used or it can be changed automatically by the equipment, which 

considers and does not exceed the entered value. Check the Shutter 
Operating Mode and the values indicated in Table 4, 5 and 6.  

Static; 

Automatic; Static 
(Day) and Auto 

(Night) 

Static shutter Equipment always operates with the same Shutter value specified. Varies by 

ITSCAM model 
Current shutter Displays the current ITSCAM Shutter 
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Settings  Operation mode  Coverage  

Edge 
Sharpening 

Defines an edge enhancement digital filter. Enhancement algorithms give 
the impression that the image is better focused, making the edges of objects 

more evident and giving more contrast to the contours . This feature visually 
improves images, but license plate detection algorithms perform similar 

processing on images and turning on edge enhancement can degrade their 
performance. 

Off; 
1st order filter;  

2nd order filter;  
2nd order filter 

(smooth) 

Enable custom 
shutter Day 

mode 

Advanced customizations change the behavior of the Multiple Exposure 
Shutter. To change such settings, at least 2 exposures must be selected. 

When selected, the time between shots is increased. 

In traditional mode, Multiple E xposures are optimized for most cases and 
there is no need to change this setting. Contact Technical Support to assess 

the need for this configuration.  

Able; disabled 

Second 

exposure Day 

Shutter Value customized for the second capture (exposure) Varies by 

ITSCAM model 

Enable custom 

shutter night 
mode 

Advanced customizations change the behavior of the Multiple Exposure 

Shutter. To change such settings, at least 2 exposures must be selected. 
When selected, the time between shots is increased. 

In tr aditional mode, Multiple Exposures are optimized for most cases and 
there is no need to change this setting. Contact Technical Support to assess 

the need for this configuration.  

Able; disabled 

Second, Third 

and Fourth 
Night exposure 

Shutter value for the second capture (exposure) Varies by 

ITSCAM model 

Operation Mode of Image Lig htness Level  

The lightness Level is a parameter provided by ITSCAM that informs the current lighting condition of the 

image. When set to Auto Shutter and Gain, the ITSCAM will keep the Level at the same value as the Desired 

Level value or as close as possible by adjusting the Gain and Shutter values and the opening of the Auto 

Iris when applied. These adjusted values allow to generate darker or lighter images. I f Gamma is set as 

Logarithmic, the minimum operating value of the Desired Level is 20. 

If the current lightness Level is less  than the desired Level, the ITSCAM increases Shutter and the Gain 

gradually until reaching the desired Level. However, these values are limited to the maximum defined value. 

During the night, even with these two values at the maximum allowed, the Lightness Level is lower than 

desired and the image remains dark. In this c ase, if the flash setting is Auto or Auto with delay mode, the 

ITSCAM device activates the flash firing.  

If the current lightness Level is greater  than the desired Level, the ITSCAM will act according to the 

configured lens type (with or without Auto Iris) : 

¶ Lens without Auto Iris (or lens with Auto Iris disabled ):  To decrease the lightness, first the 
Gain is decreased to a minimum of 0, then the Shutter exposure timeup to a minimum of 1. It is 
possible for the current Level to be higher than the desired Level at times with direct sunlight on 
the monitored object, even with Gain and Shutter at minimum values. In these cases, you should 
work with the manual Iris slightly closed. 

¶ Lens with Auto Iris : In this case the ITSCAM decreases the Gain and then decreases the Shutter 
to a value of 7. With the values of Gain at 0 and Shutter at 7, the lightness adjustment is done by 
opening the Iris.  
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Shutter Operation Mode (Exposure Ti me)  

Shutter corresponds to the time the image sensor will be exposed for image formation. Very high values 

for Shutter generate clearer images and if there is movement, they will be blurred. The standard relationship 

between vehicle speed and Shutter values can be found in Table 4. 

Table 4 - Default values for ITSCAM Shutter configuration according to the resolution and the road 
speed 

Road speed  Resolution  Sensor  Optimal maximum shutter  

Up to 60 km/h  

752x480px S01 
30 to 60 

640x480px S07 

1280x960px S04 and S05 

22 to 44 1280x800px S08 

1636x1220px S06 

Above 60 km/h 

752x480px S01 
15 to 30 

640x480px S07 

1280x960px S04 and S05 

11 to 22 1280x800px S08 

1636x1220px S06 

Shutter exposure time values are configured according to the resolution of ITSCAM, defined by integers, 

ranging from 1 (shortest exposure time) to the maximum value that each model supports (longest exposure 

time), as Table 5. 

Table 5 - Maximum Shutter values for each ITSCAM resolution and time equivalent to each Shutter unit 
(in microseconds) 

Resolution  Sensor  maximum shutter  Shutter pitch in µs  

640x480px S07 450 19,97 

752x480px S01 2047 33.84 

1280x960px S04 and S05 1000 44.4 

1636x1220px S06 1100 53.33 

1280x800px S08 750 60,12 

The most common Shutter values and exposure time in seconds for each ITSCAM resolution are correlated 

in Table 6 and can be accessed in the web interface, in the help of the configuration field.  
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Table 6 - Relationship between value configured for Shutter and the exposure time for each ITSCAM 
resolution (in seconds) 

Shutter  640x480px  752x480px  1280x800px  1280x960px  1636X1220px  

1 1/50075 1/ 29550 1/16633 1/ 22522 1/18751 

2 1/25037 1/ 14775 1/8316 1/ 11261 1/9375 

3 1/16691 1/9850 1/5544 1/7507 1/6250 

5 1/10015 1/5910 1/3326 1/4504 1/3750 

10 1/5007 1/2955 1/1663 1/2252 1/1875 

15 1/3338 1/1970 1/1108 1/1501 1/1250 

20 1/2503 1/1477 1/831 1/1126 1/937 

30 1/1669 1/985 1/554 1/750 1/625 

40 1/1252 1/738 1/415 1/563 1/468 

50 1/1001 1/591 1/332 1/450 1/375 

60 1/835 1/492 1/277 1/375 1/312 

Lighting Adjustment  

 

Figure 19 - PART A - Fields available when accessing Settings > Lighting Adjustment 
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Figure 20 - PART B - Fields available when accessing Settings > Lighting Adjustment 

Settings  Operation mode  Coverage  

Captures per 
pulse Day It is recommended to use more than one exposure per capture to identify 

reflective and non-reflective plates under adverse conditions. Multiple Exposures 
per vehicle generate images of the same vehicle with different configurations.  

1 to 4 
Captures per 

pulse Night  

Current 

shutter 
Shutter value 

Varies by 

ITSCAM model 

Maximum 
Shutter Day 

Maximum shutter value that the equipment uses, when it is configured to 

operate with automatic shutter. The higher the value chosen, the longer the 
maximum exposure time of the image sensor. 

Varies by 
ITSCAM model 

Current gain Gain value 

0 to 72 

Global gain 

Maximum gain value that can be used by the level adjustment algorithm, when 

the equipment operates with Gain in Automatic mode and the predominant light 
is visible. 

Gain for plates 
in shadow 

Gain applied to plates and objects in the dark regions of the image. 

Reflective 
plate gain 

Gain value used in the second photo when in Multiple Exposure mode for 
infrared light.  
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Settings  Operation mode  Coverage  

Gamma 

Defines how the correlation of pixel values between the image sensor and the 
digital photo with a predominance of visible light is performed.  

In linear mode (gamma value =0), the value of each pixel is directly 
proportional to the amount of light that is captured by the sensor.  

In quadratic (gamma value between 1 and 69) and logarithmic (gamma 
value between 70 and 255) modes, the amount of light undergoes a 

transformation that can improve the quality of the image generated in low light 

conditions, shadows or night photos. 
Figure 21 shows the conversion curve when enabled, which follows a logarithmic 

curve when Quadratic or Logarithmic. 

Linear; 
Logarithmic; 

Quadratic 

Gamma value 
110: suggested value for images with the license plate in the shadow  

150: suggested value under normal shooting conditions 
0 to 255 

Saturation 

Saturation is the proportion of the color in relation to the average gray color, 

that is, the minimum saturation corresponds to the gray color and the maximum 
shows the pure chosen color. When this value is kept at 0 the resulting image is 

displayed in grayscale. 

0 to 255 

Brightness 
(black level) 

Brightness or black level is used to correct dark tones in the image. The 

behavior of this function is to subtract the chosen value from all pi xels in the 
image. Therefore, when this parameter is set to the maximum value, the 

resulting image is completely black. 

0 to 255 

Contrast 

(digital gain)  

The contrast or digital gain works like the application of a multiplicative factor in 

all the pixels of the captured image. It is not recommended to change this factor 
to values other than 100% (which corresponds to the multiplicative factor 1.00 

and keeps the original formatting). Applying the value 255, multiplies by 2.55 all 

the pixels in the image.  

0 to 255 

High Dynamic 
Range ï HDR 

Day 

The ñHigh Dynamic Rangeò (HDR) mode aims to compensate for very dark or 
saturated areas of the image, changing the pixel values of these regions to 

intermediate values. When disabled, the pixel response is linear in relation to 

the amount of light received, with variations of 55db. It can be enabled in the 
current Day or Night operating mode , if it is necessary to balance the contrast, 

apply the Logarithmic Gamma setting with a value of 180.  
Available on ITSCAM 400 models with 752x480 pixels, 1280x960px and 

1636x1220px resolutions. 

Able; disabled 
High Dynamic 
Range ï HDR 

Night 

White balance 

Red 

Green 
Blue 

Color adjustment of the color images, through the parameterization of the 

intensities of the three basic colors: R (red), G (green) and B (blue). The 

equipment automatically adjusts these components if they are set to 0 
(indicated setting).  

0 to 255 

 

 

Figure 21 - Example of the Gamma curve 140, which logarithmically converts the values of each pixel in 
the image 
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Weights Setup  
In situations where part of the image is under sunlight and part is in shadow, it is possible to configure 

regions for automatic image adjustment, when the algorithm performs an average of the pixel values. 

Possibly, the images of license plates captured in the shadow region will be dark and the license plates 

captured in the sunny region will be saturated.  

To mitigate this situation, the  ITSCAM allows selecting the contribution of each region of the image during 

the execution of the automatic adjustment algorithm, which has the function of keeping the current 

lightness Level equivalent to the Desired Level. This contribution is proportion al to the amount specified for 

the region. 

 

Figure 22 - Importance coefficients (Weights) of the regions demarcated in the image, when accessing 
Settings > Weights 

Zoom and Focus Adjustment  
For the zoom and focus adjustments of the ITSCAM, it is recommended to consult the steps for installing 

the equipment in the Installation and Maintenance Guide and in the web interface, perform the following 

procedure: 

1) Disable the trigger and applications that are requesting images;  
2) View images in real time, through the web interface or through applications available at 

www.pumatronix.com; 
3) Disable Auto Iris for a better result (if the ITSCAM model has this feature);  
4) Use the Show only center of image function when you need to reduce response time to interface 

adjustments when accessing over mobile networks. In this option, the display scale is reduced 
to 320x240; 

5) When adjusting night Focus, adjust Maximum shutter and Maximum Gain so that, in video 
mode, only vehicle headlights and taillights appear; 

6) Select the zoom and focus setting that produces images in which the license plate characters 
are 20 pixels high; 

7) Save the focus (when ITSCAM VIGIA+ or ITSCAM 400 with motorized lens and operation in the 
interface is available);  

8) Enable Auto Iris. 

 

During changes to Zoom  and Focus  the Auto Iris  should remain disabled.  
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Figure 23 - Fields available when accessing Settings > Zoom and Focus 

Index  Meaning  

1 ï Focus Adjustment 

and Zoom 
Adjustment*  

Allows you to increase or decrease the setting in multiples of 2, 20, or 200 lens steps.  

Show only center of image optimizes the response time to adjustments made. 

2 - Auto Iris DC 
Activates the control of the Iris by the ITSCAM. Keep this option deactivated only during 
the Zoom and Focus adjustment. 

3 ï Reduce display 

bandwidth 

The option to display the original resolution of the device with reduction of band use can 
be made with reduction of resolution (Preview Scale) which reduces equipment 

processing time or reduction of quality (Preview Quality). Both options are intended to 
decrease interference from live preview in the processing time of other ITSCAM tasks. 

4 - Zoom 
Allows you to zoom in or out on the image reproduced by ITSCAM, which helps in 
identifying the OCR of the board. 

5 ï Show reference 
grid 

Facilitates vehicle license plate character height adjustment. The ideal height of the plate 
characters will be reached when they are fully inserted into one of  the grid rectangles. 

6 - Controls (Play/ 

Pause/ Photo/ 

Trigger) 

Allows the preview of the video being displayed live (Play) or freezes the video at the 

desired point (by clicking on Pause). 

When clicking on Photo, an image with flash is requested, if the  illuminator is configured 
and it is necessary to activate it and the image will be displayed on the screen.  

The Trigger button displays the image resulting from the next trigger made by ITSCAM, 
which can be induced by an installed sensor, such as the inductive loop or optical barrier, 

or by processing the images identifying the passage of a vehicle (Virtual Trigger) and can 

be used to check lighting and trigger settings. To request images by trigger button the 
following settings are required to operate cor rectly:  

Servers must be set to None; 
Number of captures per pulse must be 1;  

Visible Light Trigger and/or Infrared Trigger must be configured for the desired vehicle 
detection type.  

7 - Capture screen 
Display of live video and captured image. The changes made are displayed on this 
screen. 


















































































