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ARM & EEFPGA : Zynq(Xilinx) or FPGA-SoC(Intel)

*ROS2 on Zybo
«Xilinx Zynqi&s D/ NI EAN

*FPGA acceleration of ROS2 Security

- Communication by hardwired UDP/IP (DDS, ROS2)
- Wire-speed data encryption
- Combined with image processing/DNN

PEAR LAB Utsunomiya Univ.
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ROS2 on Zybo

ROSConJP2018 @ FNEER

Takeshi Ohkawa
@TakeshiOhkawa
UGOITA! (ROS2 on Zybo)
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Zyb() 4+ MBOt ©@TakeshiOhkawa
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FPT2018 FPGA Design Competition
PEEAsEERmR | !

-ENTRY Due: 09/15 (AOE)

- Paper Submission Due: 09/22
-FPT2018 Registration: 10/06
-CHALLENGE @Naha!!:

December, 2018

PEAR LAB Utsunomiya Univ.
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Programmable SoC Z{€EFH L 7=
ROSHEHAFPGAO KR — 2 > I DERRE
(ROSCon2017@Vancouver T HR)

Speed UP 1.7x Speed UP 26x

time(s)

Resolution ; 1920 X 1080
Zedboard (Zynqg-7020)
ARM(PS): Cortex-A9 666MHz
FPGA(PL): 100MHz

ROS-Compliant FPGA Component(SoC)

PS(ARM)
Subscriber Publisher

Publisher Subscriber

PL(FPGA)
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‘ } QROS node
Problem: TCP/IPDEEA —)\—A W RHKE () /

Kazushi Yamashina, Takeshi Ohkawa, Kanemitsu Ootsu and Takashi Yokota : “Proposal of ROS-compliant FPGA
Component for Low- Power Robotic Systems - case study on image processing application -”, Proceedings of 2nd
International Workshop on FPGAs for Software Programmers, FSP2015, pp. 62-67, 2015.
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Why ROS2? Brian Gerkey says:

TCP/IP
: tiol " _ From:
- Teams of multiple robots Y MLRPCATCPROS
-Small embedded platforms ‘v
: — To:

.Real-jclme systems - UDP/IP
*Non-ideal networks —  (Data Distribution
*Production environments Service)

*Prescribed patterns for building and structuring
systems

https://design.ros2.org/articles/why_ros2.html
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ROS2/DDS MIB{EAB R ITIRIR

Host A Host B

192.168.122.1 192.168.122.115

%] 1 ROS2/DDS #1E H| € B g DA ik
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INTY b ER v 7F v iER (Wireshark)

.39662 192. 22.115192
127 53.39691192.168.122.115192.168.10.143 RTF S TRrO ot T,
128 53.39694 192.168.122.115192.168.122.1 RTPS 138 INFO_DST, INFO_TS, DATA
129 54.38953192.168.122. 192.168.122.115RTPS 110 INFO_DST, HEARTBEAT

138 INFO_DST, INFO_TS, DATA

130 54.38961 192.168.122. 239.255.0.1 RTPS 110 INFO_DST, HEARTBEAT
131 54.38964 192.168.122. 192.168.122.115RTPS 110 INFO_DST, HEARTBEAT
132 54.38968 192.168.122. 239.255.0.1 RTPS 110 INFO_DST, HEARTBEAT

e

133 54.38972192.168.122.

192.168.152.115RTPS 110 INFO_DST, HEARTBEAT

- - - - -

Frame 126: 138 bytes on wire (1104 bits), 138 bytes captured (1104 bits) on interface 0

Ethernet II, Src: Realteku_26:ab6:ae (52:54:00:26:a6:ae), Dst: fe:54:00:26:a6:ae (fe:54:00:26:a6:ae)
Internet Protocol Version 4, Src: 192.168.122.115 (192.168.122.115), Dst: 192.168.122.1 (192.168.122.1)
User Datagram Protocol, Src Port: 54951 (54951), Dst Port: 7411 (7411)

Real-Time Publish-Subscribe wWire Protocol

000 fe 54 00 26 ab ae 52 54 00 26 ab ae 08 00 45 00 LT.&..RT .&....E.
010 00 7c be 3c 40 00 40 11 06 6f c0O a8 7a 73 c0 a8 .<@. @, .o0..2s..
020 7a 01 db6 a7 1c f3 00 68 76 3f 52 54 50 53 02 01 Zernnnn h v7RTPS..
030 01 Of 01 Of 7a 73 98 11 00 00 00 00 00 00 Qe 01 veerZS e anenennn
040 Oc 00 01 Of Oa &F 10 56 00 00 00 00 00 OO 09 01 ....... V oerennnns
050 08 00 ec e2 18 5b 68 1d 55 61 15 05 2¢ 00 00O OO ..... [h. va..,...
060 10 00 00 00 Oe 04 00 00 Qe 03 00 00 00 00 01 00  pe—————————
070 00 00 00 01 00 00 OFfF OO0 OO0 00 48 65 6¢c 6c 6f 20 [ ....... ..Hello
080 57 6f 72 6c 64 3a 20 31 00 00 ..

X 2 X 7T ¥ i RTPS N7 v s DOl
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