2017

Embedded Systems Symposium 2017

OO000O0O0TCP/IPOODOODOODOODOROSOO

FPGAUOUOUOOOOODOoOoOoooo

oo oov® poob® oooot oooobd

o0oo00o0oooo0o0o00ooo0o0o0o0ooooO0o0o00oooOFPGAODDOOOOODODOOOO
goooooorpGAOO0O0O0OO0OOOOOOCOOOOOODODODOOOOOOOOOOOOOOOOOO
goooooooooooboooooooboboOoooOoOOoOoO0OoOooOboO0OO0OOoOObOOoOoOoooOboOo
000 ROS(Robot Operating System) 00 0000000000000 FPGAOOODOOOOOOOO
000000000000 00000D000DO0ODO SoC(System on Chip) 0000 DO0OOOODOO
O00ARMOO000000000O0O0O0O0O0O0DOOOOOOOOOOODOODOO0O0O0O0O000000
O TCP/IPOUOO ROSOOOODOOOODOOOODDOUOOODOOOOD MhyteOOQOGOQOGOO
00oooOoOoOoOoOoOoOoOoOoOO0O0O0000O0O00OOo0ODOoOoODARMODOOOOOOOOOOOO
O00ROSO 6MOIOO0ODOOODOOOO0OOOOODOO 290ms 0000000000000 0O0OOO
0OROSOO FPGAUODOODOOODO 1vsms000000O0ODOOO

O0O00O0O0OFPGAOROSOOOOOOOOOOOUODOOOOOOO TCP/IP

component using hardware TCP /IP stack

SucATA YUHE''®  OuHKAWA TAKESHIM'P)  OoTsu KANEMITSUL®  YokOTA TAKASHIYD)

Abstract: 1t is expected to accelerate embedded applications with a large amount of processing data such
as image processing using the FPGA. In order to utilize the FPGA, it is necessary to develop both software
and hardware and it is difficult to introduce it to the embedded system.

To solve this problem, a technology was proposed to utilize FPGA as a component compliant for Robot
Operating System (ROS), which is widely used for robot development. However, in the components using
programmable SoC (System on Chip) proposed so far, since the communication processing is performed by
the ARM processor, there is a problem that the communication delay is large. In this paper, we present the
result of evaluating the communication performance when transferring data of several megabytes assuming
image processing by hardware processing of ROS communication processing using hardware TCP/IP. As
a result, while the latency to receive and send 6M byte by normal software ROS on ARM processror was
290ms, the latency was 175ms in the case of proposed Hardware ROS-comliant FPGA component.
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RESOURCE UTILIZATION
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RAMB16BWERs | 129/268(48%)
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Fig. 14 measured latency from sending start message to re-

ceiving image message
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