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Lumped Track Modeling for Estimating Traction Force of Vecna BEAR Type Robot
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EF: H2 AFA A LS Hxselr] flel] Abgrel HZslr] of e A olA F4HE Fx
U= =5 (Vecna Bear type robot)©] 7= il QIT}. Vecna BEAR & 23 3 A F S FPstA HE=E
Z A B ARl o FAAA A4S M 5 Aok oled 2R MHAE BASY] s
e @4l dal 8 dASHEE AAer FET F e daggel aqrd meA FAE
Y dudss s3] fsto]l ARt o] Thsd E9sh Bdo] RSl Vecna BEAR ¥ =
X FEid AEs AR B2 24w FAN 7] wEel A= tEAl s Rl o3 A
AP S A Brbssith auR A2 sA R e FedS wESehs lumped Tl Rdlo] e
stk 2 Aol a o1 lumped A= EEHS FHSNL, vEA $9 48 ZEIFC

Abstract: Recently, Vecna BEAR type robot to save injured individuals from inaccessible areas has been developed to
minimize the loss of life. Because this robot is driven on rough terrain, there is a risk of rollover and vibration, which
could impact the injured. In order to guarantee its stability, an algorithm is required that can estimate the speed limits
for various environments in real time. Therefore, a dynamic model for real-time analysis is needed for this algorithm.
Because the tracks used as the driving component of Vecna BEAR type robot consist of many parts, it is impossible to
analyze the multibody tracks in real time. Thus, a lumped track model that satisfies the requirements of a short
computation time and adequate accuracy is required. This study performed lumped track modeling, and the traction
force was verified using RecurDyn, which is a dynamic commercial program.
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Fig. 6 Typical two track vehicle
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Fig. 7 Coordinates of lumped track mode
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Table 1 Design variable of lumped model

Design Variable Value
DV track height h; 0.980 m
DV_track_length [, 2.925m
DV _track_width w, 0.23 m
DV_chassis_height /, 0.25m
DV_chassis_length /, 1.8 m
DV chassis mass m 2242 kg

DV chassis 1 1 1607 kg-m’
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Table 2 Comparison with results of simulation

Multi-body | Lumped Error
RMS value 13.85kN | 13.09 kN 5.8%
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