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HIGH DYNAMIC RANGE IMAGING (HDR) 

Ò  Dynamic range is the ratio between the maximum (white) and 
the minimum (black) measurable light intensities. 



HIGH DYNAMIC RANGE IMAGING (HDR) 
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SET OF EXPOSURES 

EXP=1/125s EXP=1/2s 



HIGH DYNAMIC RANGE IMAGING (HDR) 

Example: 
At left, an HDR image consisting of 
details in dark and illuminated areas 
 

Below, the acquisitions made by 
a camera. 



HDR CREATING 

Pixel value 



TONE MAPPING OPERATOR (TMO) 
 

Ò  To render the HDR data to match the dynamic of conventional hardware display 
Ò  Two types : Global and Local TMOs 
Ò  We choose a global TMO by Duan et al. to be implemented: 

Displayable 
value 



HARDWARE 

Ò  The prototyping platform : HDR video 
Ò  Virtex 6 FPGA development board (ml605) 
Ò  e2V LDR sensor  

É  1.3 Megapixel at 60 fps 
É  high sensitivity, low power 
É  global shutter mode 

Ò  Several communication interfaces 
É  Ethernet 
É   DDR3 SDRAM 
É  serial interface 
É  DVI 

Ò  Design without processor 



DESIGN 

Ò VHDL & VERILOG 
definition 

Ò 3 images (low, middle 
and high exposures) 

Ò Hardware modules 
É Auto exposition control 
É Memory management 
É HDR+Tone mapping 



MULTIPLE AUTO EXPOSURE CONTROL 

Ò  Adapted algorithm from Gelfand et al. 
Ò  Based on histogram calculations 

É each of the three exposures are updated each time an 
image is captured by the sensor 

Ò  Exposure times choosen: 
É For High exposure: 

Ò  <10% of pixels are saturated in black 
É For Low exposure 

Ð  <10% of pixels are saturated in white 
É For Middle exposure 

Ð  : 



MULTIPLE AUTO EXPOSURE CONTROL 

BEFORE auto exposure AFTER auto exposure 

IN REAL-TIME 

Long exposure Long exposure 

Short exposure Short exposure 



THE SENSOR + MEMORY MANAGEMENT 
Ò  Sends sequentially 3 exposure times (low, middle 

and high exposures) 
Ò  3 video streams performed in parallel 



IMPLEMENTATION 

Ò Floating point IEEE754 implementation in 
VHDL 

Ò 3 images in input 



HARDWARE SYNTHESIS AND IMPLEMENTATION 

Implementated Utilization 

Global utilization & FMax 

Device 



DEMONSTRATION 

Ò Website: video demonstration 
É  At http://ginhac.com/research/hdr/ 
Contact: plapray@gmail.com 



 
 
Demonstration At http://ginhac.com/research/hdr/ 
 
 

Ò Rapid Overview of the system 



Ò 3 Live video streams 

 
 
Demonstration At http://ginhac.com/research/hdr/ 
 
 



Ò Multiple Exposure Control (MEC) 
 

 
 
Demonstration At http://ginhac.com/research/hdr/ 
 
 



Ò Multiple Exposure Control in detail 
 

 
 
Demonstration At http://ginhac.com/research/hdr/ 
 
 



Ò Moving object 

 
 
Demonstration At http://ginhac.com/research/hdr/ 
 
 



Ò Color implementation (in progress) 

 
 
Demonstration At http://ginhac.com/research/hdr/ 
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