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4.1. Requirements 
The challenge of the displaying hardware is to reproduce a 

scene on the display such as the SR would capture it in a real-
world environment. For meeting these requirements it was 
necessary to determine the characteristics of a real-world scene 
and evaluate the specifics of different stimulating mechanisms 
using different types of displays. Due to the scope of 
applications, we decided using pulsed LEDs. 

Figure 2a shows the number of AE per time resolution 
detected in the field of view by the SR using a pulsed LED at a 
multiplexing frequency ranging from 0.1 Hz to 4 kHz. With 
increasing frequency, the number of AEs is decreasing. At a 
frequency of 3 kHz, the SR is not able to detect events any 
longer. Thus, this is the minimum frequency for multiplexing a 
LED array. 

 

 
Fig. 2. Characteristics of pulsed LED; (a) SR event response for 
pulsed LED in a frequency range; (b) turn-off characteristics of 
a multiplexed LED array; (c) turn-off characteristics of DC 
powered LED array 
 

For accurate scene reproduction it is necessary that the turn 
on and turn off characteristics are the same. Figure 2b shows 
the turn off characteristics of a LED array using multiplexed 
LED array at a frequency of 3060 Hz and figure 2c shows the 
same scene using a DC powered LED array. The consistency of 
both methods is adequate and the usability of multiplexed 
LEDs is verified. 

 
4.2 Hardware and Software Design 

The hardware is based on an 8-bit microcontroller that 
controls the 42x30 LED array. For data transmission from the 
host to the embedded system a USB interface is used. 

For storing the scene, the hardware was equipped with a SD 
card interface that is connected via the SPI interface of the 
controller. A 2GiB SD card is able to store about one day of 
data using 10fps and a protocol of 2Byte for event and time 
representation. For fully describing a frame, one timestamp and 
1260 events are required. Due to pin and timing restrictions, the 
LEDs are multiplexed in three stages independently using 
latches for each stage. Each stage is independently multiplexed 
with a frequency of 3060 Hz. For multiplexing the stages, the 
controller modifies one stage while the others are driven by the 
latches. Thus, flickering can be suppressed and a high frame-
rate can be achieved. 

The SR stereo system requires a stereo scene; therefore one 
embedded system is required for each imager. Both systems 
have to assure to synchronously visualize the frames. Therefore 
the systems have been synchronized using a common signal for 
identifying a new frame using a master slave system. The 
master uses a timer and the slave uses a general purpose I/O 
interrupt. Figure 3a and 3b show a generated scene using a 
moving circle in the direction of the red arrow generated with 
the verification tool and displayed with the embedded system. 

 
Fig. 3. System validation; (a) scene visualized on the 

verification tool; (b) scene reproduced with embedded 
system 

 
5. CONCLUSION 

This paper presented a validation approach for Silicon 
Retina based stereo sensors. An existing verification tool used 
for scene generation and verification was extended for scene 
preparation for validation and download. We also showed 
characteristics of the sensor and derived the hardware 
requirements.  

The embedded system is connected to the host using an 
USB interface with a data-rate of 921600Baud. For displaying a 
scene a 42x30 LED array is used controlled by an 8-bit 
microcontroller at a multiplexing frequency of 3060 Hz to get a 
simultaneous behavior of the Silicon Retina such as in a real-
world environment. The embedded system has a maximum 
frame-rate of 45fps. 
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