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My = Ly (mg ¥ L3 + m3 X L3) cos (61 — 67)

Moy =I5+ m3Les” + maly’

M3 = myL3Le4 cos (6, — 63)

M3y =maLoLes cos (81 — 653)

M3y =mgyLsLc4 cos (62 — 03)

Mss = Iy + maLos’

Hy =maLLs 657 sin (61 — 02) + msLoLes 657 sin (8; — 6) +
maLoLes 65° sin (81 — 6)

Hy=—-myLyL3 6, sin (8) — 0,) — m3L,Les 6,7 sin (6, — 62) +
myL3Leq 2 5 sin (8, — 03)

Hs = —muLsLes 617 sin (81 — 03) — maLsLes 65° sin (82 — 63)

G, =g (maLy + Loms + Lomy) cos (61)

Gy =g (maLs + m3L3) cos (67)

G3 = gmyL4c0s (03)
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Abstract Received: Jan. 05,2016  Accepted: Nov. 12,2016

Objective: The purpose of this study was to develop a model to compare some se-
lected methods of load carriage during sitting and rising, and to introduce the best
method of reducing power consumption and the risk of injury among military men.
Methods: Ten subjects were selected to perform the required task to determine ana-
tomical constraints, kinematic data and to extract some parameters for modeling.
Subsequently, the center of mass position of four equipment for load carriage, in-
cluding, Backpack, Double pack, Trunk vest and Double satchel, were determined
and four different two- dimensional models of body with four segments were de-
veloped based on inverse dynamics equations. After applying constraints and cost
functions, genetic algorithm was used to find the optimal model.

Results: Based on the results, power consumption in Backpack method was the
lowest and double satchel method inserted the least momentum on hip torque.
Conclusion: A more practical choice for military operations is to carry a load as
close as possible to the center of mass of the body in a nutshell, between all meth-
ods, carrying load through the Backpack method, according to its capabilities, is
the best choice for carrying heavy and bulky equipment.

Keywords: Torque, power consumption, Dynamic modeling, Transport Equipment
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