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An Improved Priority Application for Humanoid Robot
in the Controller Area Network(CAN)
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Abstract - The Controller Area Network (CAN) is being widely used in real-time control applications such as
automobiles, aircraft, and automated factories. Unfortunately, CAN, in its current form, is not able to either share out
the system bandwidth among the different devices fairly or to grant an upper bound on the transmission times
experienced by the nodes connected to the communication medium as it happens, for instance, in the token-based
networks. In this paper, we present the message scheduling for CAN, based on the distributed control scheme to
integrate actuators and sensors in a humanoid robot. Besides introducing the new algorism, this paper also presents some
performance figures obtained using a specially developed software simulator, while the behavior of the new algorism is
compared with the traditional CAN systems, in order to see how effective thev are.
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Fig. 1 The location of the joints in the lower part of hu-
manoid robot, indicating the degrees of freedom in

each joint
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Table 1 Description of the main communication message

M e Size Length
priority | 2 5548 - [# of |Tlms]|DIms]| J[ms] |From| To
Description |[bytc]
msg)
Motor
1~ 14 1~14 8 1 0 | 20 | 1 |Man| lodue
1~ 14
data
= Motor .| Module
15~28 RTR data 8 1 40 20 1 Main 1~ 14
Motor
9~g2| 17M 8 1 0 | 20 | 1 | Main|Module
Sensor 1~ 14
data
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500kbps 1Mbps
Ave| Min Max Ave| Minf Max
Moorda@ | 208 028 386 10s| 044 196
Motor RTR
15-28 6.76] 4.25 9.26] 3.42( 215 4.70
Sensor data
2942 11.3249| 9.5306] 13.1191{ 5.7365| 4.8297| 6.6433
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Table 2 Average transmission delays varying network load
and number of station
(@) W&ST IMbpse! &% [=Hel:ms]
{(a) The case of transmission speed with 1Mbps [Unit:ms]
5 nodes 25 nodes 100 nodes
Load ID
D1 |ID3|(WDs|ID1|IDI3|ID25}ID1 |ID50 100
0.1396]0.1584/0.1387]0.1593[0.1609}0.1306|0.1530|0.1407
CAN|0.135
10% 653 597 855 3949 389 28 213 0498
w 0.1355]0.1423{0.1619]0.1479(0.1584]0.1642/0.1322(0.1372(0.1524
598 | 045 | 787 | 028 | 3303 | 447 | sa1 | 127 | 3483
can |07391(1.180612.184410.6641(1.1679|2.550810.6784|1.1966 | 2.6659
50% 41 368 994 232 7383 174 923 588 5675
U 1.0391}1.3318]1.6075|1.0050]|1.3711{1.6344|0.9928|1.3408(1.6339
321 | 454 | 769 | 889 | 1374 | 224 | 525 | 027 | 4254
CAN 1.4654|4.0378(42.384|1.2535(4.0155(92.644{1.2014|4.1776|105.15
90% 858 703 775 218 8353 816 84 688 311
1 [10-537(11.931(13.292/11.095(12.624/13.670/10.90112.107|12.973
758 985 621 006 4461 749 143 106 3294

(b) &% 500Kbpse! ¢ [EHel:ms]
(b) The case of transmission speed with 500Kbps [Unit:ms]

5 nodes 25 nodes 100 nodes

Load ID
ID1|ID3|ID5(ID1{ID13 (ID25|ID1 |ID50 100
canl 0 276 0.2855|0.3239(0.28370.3257|0.3290(0.2670{0.3128/0.2876

379 621 393 | 6073 | 306 616 436 | 6351
10% 0.2771{0.2909(0.3311|0.3023{0.3239(0.3357{0.2703|0.2805]/0.3116
} 445 336 564 791 0753 | 89t 862 237 | 4454
1.5111]2.4137)4.4660(1.3577|2.3878|5.2150(1.3871(2.4465{5.4504

CAN 327 | 464 | 877 63 (5761 | 045 ( 398 | 024 | 0047
S0% 2.1244|2.7228|3.2866(2.0548(2.8031{3.3414(2.0298]2.7411|3.3405
w 479 | 839 | 0t7 | 483 [ 6588 | 858 | 317 | 967 | 0474
CAN 2.9961|8.2552(86.653(2.5627(8.2096(189.40(2.4563}8.5410{214.97

043 | 014 318 | 558 | 3744 | 718 | 673 | 118 | 9692
0% 21.543|24.394|27.176(22.683|25.809|27.949(22.286|24.752]26.523
w 86 28 026 123 | 9788 | 088 782 | 306 | 2512
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