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1. Introduction 
 

During normal camera operation, the exposure time is fixed and determined by the 

readout (frame) time. The electronic shutter can be used to precisely control the image 

exposure time under bright light conditions. The electronic shutter does not affect the 

frame rate; it only reduces the amount of electrons collected. In the most common 

outdoor applications where the light changes constantly, using a fixed camera exposure 

will not be sufficient to cover the wide dynamic range of the light changes. In such 

imaging applications Bobcat cameras can adapt to the scene intensity (and track the 

intensity changes) using the Automatic Exposure and Gain Control feature. This feature 

is available in Exposure window – Figure 1.1 

 

 
 

Figure 1.1 – Exposure control window 
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2.  Automatic intensity tracking 
 

2.1 General considerations 

The automatic intensity tracking algorithm allows the user to control adjust the 

algorithm features in order to achieve the best results. If both AGC and AEC are 

enabled the algorithm starts with the exposure first, and only if min/max limits 

have been reached, the algorithm involves the gain. Regardless of the automatic 

mode used – AGC or AEC the user can set which portion of the image to be used 

as an intensity reference point and what to be the type and level of image 

luminance. 

“Area” – sets an active region of significance for luminance control. Only the 

image inside the selected region will be used in the data collection AEC/AGC 

algorithm. Any brightness changes outside of the region will be ignored. The 

changes as determined by the algorithm will apply to the entire image. The user 

can enter the region of significance by setting the active window size (Width, 

Height) and offset (X, Y). Image location (1.1) is top left corner. The user can set 

the desired window size by typing the numbers directly, or by selecting the 

desired size in the provided gay square window. To do this, simply draw the 

window with the mouse in the gray square – Figure 2.1a.  

“Luminance” – sets the desired luminance level (based on 12 bit scale) to be 

maintained in the image. The comparison algorithm will adjust the image gain 

and exposure accordingly, so the image luminance is always close to the desired 

one.  The user can select which luminance type to be used in the algorithm – 

Figure 2.1a: 

1. Average – the average value of the image luminance will be used in the 

comparison algorithm. 

2. Peak – the peak luminance value (maximum luminance level) will be used in 

the comparison algorithm. 

  

 
 

Figure 2.1a – AOI and Luminance settings. 
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“Current settings” – The camera displays the current luminance, current 

exposure and current gain. In addition the camera displays if the min/max limits 

have been reached for exposure and gain. “Red” dot indicates the MAX limit has 

been reached, “Yellow” dot indicates the MIN limit has been reached, “Green” 

dot indicates operation within the limits – Figure 2.1b. 

 

 
 

Figure 2.1b – Current settings. 

 

 

2.2 Automatic Exposure Control (AEC) 

The camera can be set to automatic exposure (and gain) control in order to keep 

the same image brightness during changing light conditions. Both modes – 

automatic exposure and automatic gain can be enabled simultaneously. In this 

mode the user sets the image brightness (luminance) to be maintained, and the 

camera adjusts the exposure accordingly. The user can select the average or peak 

brightness to be maintained. The camera starts with changing the exposure within 

the preset by the user min-max limits. If one of the exposure limits has been 

reached, the camera indicates the limit has been reached and keeps the value until 

the light condition change. The speed of convergence (how fast the camera 

stabilizes after change), can be preset by the user (four possible options are 

available). The AEC algorithm samples all pixels for the entire frame, but the user 

can select only a portion of the image (AOI) to be used as a sample collecting 

region. The camera displays the current luminance, current exposure and current 

gain Figure 2.2.  

“Exposure Limit” – sets the maximum exposure time, which can be reached in 

the AEC mode in order to avoid motion smear if a fast moving object is 

monitored.  

“Speed” – The user can select the speed of convergence (how long it will take to 

reach the set luminance level. 4 speeds are available - 1x (slow), 2x, 3x and 4x 

(fast).  

 

 

 

Figure 2.2 – AEC settings. 
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2.3 Automatic Gain Control (AGC) 

The camera can be set to automatic gain (and exposure) control in order to keep 

the same image brightness during changing light conditions. In this mode the user 

sets the image brightness (luminance) to be maintained, and the camera adjusts 

the gain accordingly. The user can select the average or peak brightness to be 

maintained. The camera starts with changing the gain within the preset by the user 

min-max limits. If one of the gain limits has been reached, the camera indicates 

the limit has been reached and keeps the value until the light condition change. 

The speed of convergence (how fast the camera stabilizes after change), can be 

preset by the user (four possible options are available). If both modes, automatic 

exposure and automatic gain are enabled simultaneously, the camera starts with 

changing the exposure first within the preset by the user min-max limits. If one of 

the exposure limits has been reached, the camera engages the analog gain, and 

changes it within the preset by the user min-max limits. The AGC algorithm 

samples all pixels for the entire frame, but the user can select only a portion of the 

image (AOI) to be used as a sample collecting region. The camera displays the 

current luminance, current exposure and current gain. For auto exposure control 

refer to Automatic Exposure Control (AEC) section – Figure 2.3. 

“Gain Limit” – sets the maximum analog gain, which can be reached in the AGC 

mode. “Speed” – The user can select the speed of convergence (how long it will 

take to reach the set luminance level. 4 speeds are available - 1x (slow), 2x, 3x 

and 4x (fast).  

 

 

 

Figure 2.3 – AGC settings. 

 

 

2.4 Automatic Iris Control (AIC) 

The camera has a built in auto iris control feature, which is hardware 

compatible with a "Video” auto iris lens.  If enabled, the camera provides 

an analog video signal (via 12 pin HIROSE connector), which is used by 

the lens to control the iris. 
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3.  Example 
 

Put the camera in auto exposure and auto gain mode. Set the Area of Interest for 

luminance control to 2000 x 2000 with 40 offset in both directions. Set the image average 

luminance to be maintained at 2047. Set the exposure maximum to 49 ms with speed of 

the algorithm convergence – 3x. Set the gain maximum to 28.15 dB with speed of the 

algorithm convergence – 3x.   

 

To implement the required camera performance so the following steps – Figure 4.1 

 

1. Enable “AGC” and “AEC” (order is not relevant) 

2. Set the “Area of Interest” to: 

a. “Width” to 2000 first, then “X” to 40 

b. “Height” to 2000 first, then “Y” to 40 

c. Order is IMPORTANT. 

3. Set the “Luminance” to: 

a. “Limit” to 2047 and “Mode” to Average (order is not relevant) 

4. Set the “Gain” to: 

a. “Limit” to 28.15 and “Speed” to 3x (order is not relevant) 

5. Set “Exposure” to: 

a. “Limit” to 49000 and “Speed” to 3x (order is not relevant) 

6. Observe the values in the “Current” window  

a. Observe the “Exposure” RED dot, and “Gain” GREEN dot. 

b. Observe the “Lum” level  - there is a hysteresis.  

 

 

 
 

Figure 4.1 – AGC/AEC example settings. 


