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Acquisition of Obstacle Avoidance Action for
Quadruped RobotsUsing Neural Network
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Fig.12 Recognition result of the obstacles in the forward direction
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Fig.16 Obstacle avoidance control system with consideration to the destination
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Fig.31 Movement path of quadruped robot when trying 24 kinds of
the order

Table.4 The amount of movements of the robot's body when trying 24
kinds of the order

AXr(k) | AYr(k) | Abr(k) | Zr(k) | . Br Order of AXr(k) | AYr(k) | Adr(k) | Zr(k) Br Order of
[mm] [mm] [deg) [mm] | ([mm] - swing leg [mm] [mm] [deg] [mm] fmm] swing leg
22.026 | 237.002 0.809 300.0 | 418.080 | 42331 22.026 | 237.002 | 0.800 300.0 | 417.078 | 2—4—3—1
43.958 | 217.174 | —0.818 | 360.0 | 372.904 | 4231 43.958 | 217.174 | —0.818 | 360.0 | 372.904 [ 4—2-33-31
45.347 | 200.484 | —0.639 | 360.0 | 354.886 | 4—2—3—+1 45.347 | 200.484 | —0.639 | 360.0 | 354.896 | 4231
32.227 189.676 1.413 360.0 | 362.871 | 4=2—351 32.227 189.676 1.413 360.0 | 362.871 | 4231
12.261 .| 186.691 4.182 360.0 | 390.217 | 4—2—3—1 12.261 186.691 4.182 360.0 | 389.931 | 2431
—15.944 | 241.234 3.894 360.0 | 520.653 | 4231 —15.944 | 241.234 3.804 360.0 | 520.653 | 4—=2-3-1
—17.443| 240.270 4.289 360.0 | 528.034 | 44231 =17.443 | 240.270° | 4.289 360.0 | 528.034 | 4—2—31
—~18.958 | 239.279 4.695 300.0 535.676 | 4—2—3-+1 —18.958 - 239.279 4.695 300.0 | 448.018 { 39142
—20.522 | 238.245 | '5.122 300.0 | 543.786 | 4231 —20.522 | 238.245 5.122 300.0 | 446.065 | 3—1-4—2
—22.187 | 237.142 | 5.586 300.0 | 552.667-| 4—2—3—1 —22.187 | 237.142 5.586 300.0 | 443.984 | 3—1—4—2
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(Xue, Yar)=(-0.15, 2.2)[m)
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Fig.32 Movement path of the qurdruped robot when determining the order
of swing leg using RBFNN

Table. 5 The amount of movements of the robot's body when determining
"the order of seing leg using RBFNN
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Fig.33 Movement path of quadruped robot when changing the order of
swing leg using RBFNN (in the case where a right obstacle is a
wall)

Table.6 The amount of movements of the robot in the case where a right
obstacle is a wall

(a1, Yois)=(-0.1,0.66), (Xots, Yorr)=(-0.1,0.86)[m]

2er=0.3,20=0.12[m]
L7 ZOBERRE 2 Fig33IoRd. £/, Hﬁﬁic?)rm’éé:
B D4 1 % Fig 3412 R 7

HRIOBEYFEzZON 2 WR ETHalzn, oKy b
BREFNBELTCWLIEA SN L. LAOBEERIZH L
T, WIEERV ALY, BB3ESHRZBFEICL
NERENREBEYEZEE L, oy AN T CRE L
TWAIENHERTEAS, b, ZNELET-VITICE
L7247 AL 10H TH D, :f—;le%CDEIz'I';M)ﬁ
LALEMH S FTOEMEEG

(Xuer ¥20)=(-0.017,-0.027)[m]
THolz. i%@&ﬁ@ﬂf;b@@ﬁbzaﬁwwnﬁ%
#Table6lZ7R¥. 22T, A RTHOFZETIEERTHEZ
1, Gril =2, KieWz3, GERMz4L35. 0RO
BRI L TEROIEEPELLTWAI LA THE T,

72, BEE 2T bR WiTBE F ORBENN & A v,
EHOMEEZEELLHEOYIal—arERid42.1
BCmLl. COLE, - LEFTICE LSRR

AXr(k) | AYr(k) | Adr(k) | Zr(k) Br Order of AXr(k) | AYr(k) | Asr(k) | Zr(k) Order of
[mm] [mm] [deg] [mm] [mm] ‘swing leg [mm] [mm] [deg] [mm] swing leg
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Fig.34 Motion of robot's leg in the case where a right obstacle is wall
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Fig.35 Movement path of quadruped robot when changing the order of
swing leg using RBFNN (in the case where a left obstacle is a
wall)
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Table.7 The amount of movements of the robot in the case where a left
obstacle is a wall

Order of
's’wing leg

AXr(k) | AYr(k) | Afr(k) | Zr(k)
[mm] [mm] [deg} [mm]
198.899 | —0.298 | 300.0
181.795 | 0.837 .| 360.0
172.875 | 1.419 | 3600
165.824 | 1.896 | 360.0 | 2—4—31
159.794 | 2.220 | 380.0 | 2431
155.208 2.319 360.0 | 2—+4—13
241.344 | 0.167 | 360.0
239.286 | 0.087 | 300.0
237.751 | 0.013 | 300.0
236:250 | —0.080 | 300.0
234.816 | —0.131 | 300.0

45.379 4—2—3-+1
55.253
49.297
36.07T7
18.925
—0.386

—23,440

—23.620

—24.022

—24.397

—24.746
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