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Ergonomically Evaluation of ITM 399 Tractor’s

M. Kasraei, A. Moazeni Kalat
M. Kasraei, kassraei@shirazu.ac

ABSTRACT

Tractor is one of théamost used agricultural machines. Repeated use of control levers, pedals and steering
wheel of the tractorand also bad working conditions, cause the driver be in an inappropriate musculoskeletal
condition. Since, hTM399 tractor has high production and use in Iran, the purpose of this study was the
ergonomic evaluation of driver's posture and detection the conditions for removal or reduction of
musculoskeletal problems and also improving control conditions for this tractor. First, the tractor was scanned
threesdimensionally by using the Microsoft Kinect sensor and then transferred to the CATIA software
environment to create a three dimensional virtual model for the tractor; The human virtual model was
developed based on Iranian’s anthropometric data in CATIA software and after placing it in the driver's cabin,
anvergonomic evaluation of driver’s posture was carried out by RULA method. The results showed that the
driver’s posture in adjusting and controlling the rear-attachment tools and also during controlling the gear
lever, steering wheel, and pedals is in risky position. For each case, the degree of risk was determined and the
recommendation for reducing the risk was given. The recommended items for improving the ergonomic
condition of the driver were, removing the rear platform in the cabin, mounting a camera -for controlling the
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quality of rear tool’s performance-, increasing the steering angle from the horizon and increasing the height of
gear levers.

Keywords: tractor, ergonomics, three dimensional scan, virtual human, CATIA software, Kinect sensor
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Figure2. ITM 399 tractor designed in CATIA.
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Figure 3. Mannequin placement in different postures.
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Figure 5. Deriver’s vision in attaching mounted tools.
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Figure 7. Wrist and neck angles in gear replacement posture



2 . - ’
SilSo (cwiigo (ho 0 5 (ot 3 @
O 231 & g 3ilS0 9 ka9t A\ &

ul{fg{l}_'i,gh%ﬂg_;l‘;;qf-:: *

Buali Sina Universiey

(¥ y2w90) 55 9 @ sladloy J s -F-¥

daw saims lis as (F Jgoo) ael Cews @ ¥ 2l shewl asly Ko Ceows 99 2 Sl T 9 58 slo Jlay Glojes J S orwe o
i b 00 T o diogi (A JSE) Gl e Sl 4 jgume Lo p0 i sl jekaie 4y oaill) el Segisd | alslae wiels g pladl ago
VS5 25 aal oasly (sl (8 iemilie K ologd 2 B 0l 5 (Fi805m8) S b b ol 6558 5 1 & e e b sl
O o 4y a2 50 VY Gl ol gl 1o oaisly ol e ol ol s o plas | 518 Jlay 8 ol j0 causl) cnly b oy 625 )18 Cusdge
Ul) d.Jj‘) Lg)..f)bﬂ 6‘).’ &)"‘)"L“" ‘w‘ W )SQ 4.’?)¢ Y. ).)‘).1 A?\f—ulﬁ‘ &a é)‘u\.)L‘.w‘ wl.w‘ > )Bss.\ac 4.\5|) Lg‘J" )l?m )L.\.G.A )“Sl» aS ol
D9b F 05,5815 655 e Jsb b 4 5B oy 005 (o0 Sleiiey lrersl 5

lI
-A0deg ;Ecu;'.«\.'!:i,

oo &y i Copmign 18 Cawd o il Byl A S

Figure 8. Wrist side deflection in gripping steering wheel position
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Figure 9. Thightangle of right foot in controlling throttle pedal position.
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