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Presenter
Presentation Notes
Note: The group is comprised of Vehicle OEMs and Seat Suppliers with interest in the Human Factors / Comfort of seating. 



MIL-STD-1472G (Jan. 2012) Human Engineering

Limited Military seat design standards are available.
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Presenter
Presentation Notes
Basic drawings are what define the seat specification for Military ground vehicle seating.Not adequate for seat manufacturers to design seats to accommodate the Soldiers in uniform and becomes worse with body borne gear.There is currently a team working to improve the Military Standard, based on knowledge gained through the Seated Soldier Study and projects that have been an outgrowth of the study.



Seated Soldier Study

• 2012 Collected Anthropometric Measurements of 257 male and 53 
female Soldiers at 3 Army bases.
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Presentation Notes
In 2012 the Tank Automotive Research , Development and Engineering Center (TARDEC) contracted the University of Michigan Transportation Research Institute (UMTRI) to measure the anthropometry of Soldiers from 3 Army bases along with characterizing how the effects of various garb levels impact the seated position.Driver posture was strongly affected by steering wheel position and crew posture by seat back angle.Anthrotech, Inc. was sub-contracted to collect and analyze the anthropometric data.Minimally cladArmy Combat Uniform (ACU), including bootsACU with Personal Protective Equipment (PPE) & Army Combat Helmet (ACH)ACU, PPE, ACH, Hydration Pack, and Rifleman encumbranceACU, PPE, ACH, Hydration Pack, and SAW gunner encumbrance
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Seated Soldier Study

Driver (Crew)

Passenger (Troop/Squad)
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Presentation Notes
The Driver seat was representative of an automotive type driver seat rather than a current blast mitigating seat.The Troop or Squad seat is representative of a typical seat a Soldier may need to ride in while being transported.Take note of the Driver head moving further from the seat back as he goes from wearing his uniform only (left picture) to wearing body borne gear (right picture).Also notice the seat cushion length in all the pictures. The gear pushes the Soldier forward in the seat and therefore reduces the effective cushion length needed.



Tools to measure and define Soldier position
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SAE J-826 H-Point Manikin

ISO 5353 Seat 
Index Point Tool 
(SIPT) with Back 
Angle Device

Reference: Evaluation of the Seat Index Point Tool for Military Seats by Reed, M.P. and Ebert, S.M. 2014

Presenter
Presentation Notes
The OPL has the ability to measure the seat for positioning the Seat within the vehicle and the Soldier within the seat using the SAE J826 Manikin and/or the ISO 5353 Seat Index Point Tool (SIPT) with a back angle measurement device.Quantifying the seat location within the vehicle is critical to make sure the Soldier will be able to reach all controls and have the proper vision capability to perform the assigned mission.



Using tools to define Soldier position
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Human Accommodation Reference Point (HARP):    A reference point for prediction of human posture and 
position with respect to the seat that defines the seat location for analysis of occupant accommodation.  The 
HARP shall be defined and measured using either the SAE J826 H-point manikin associated procedures or the 
ISO 5353 Seat Index Point (SIP) device and the associated procedures presented in UMTRI-2014-33.  The 
manikin that is used shall be identified in any reporting. [MIL-STD-1472 Appendix A (in process)]

H-Point

Index Point

SAE J826 Manikin ISO 5353 Seat Index 
Point Device

Presenter
Presentation Notes
The OPL has the ability to measure the seat for positioning the Seat within the vehicle and the Soldier within the seat using the SAE J826 Manikin and/or the ISO 5353 Seat Index Point Tool (SIPT) with a back angle measurement device.The Human Accommodation Reference Point (HARP) aligns with the point for positioning the Soldier within the vehicle to reach controls and meet vision requirements.The HARP is the starting point. Prediction offsets from that point are made based on the Soldier’s size and gear utilizing data gained from the Seated Soldier Study.



Seat size and Gear affects the Seated Soldier
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ACU IOTV IOTV & Camelbak Full SAW Gunner

5th

Female
ATD

50th

Male
ATD

95th

Male
ATD

SAW w/back relief

Presenter
Presentation Notes
This example seat ‘fits’ the 5th percentile Female Anthropometric Testing Device (ATD) well in Army Combat Uniform (ACU). Cushion length, back rest height, and shoulder restraint height are appropriate.As gear is added to the Soldier, the body moves forward in the seat.Providing an insert relief for the hydration pack and/or gear assists to move the Soldier back into the seat.As the Soldier moves forward in the seat, due to gear, their legs lose support and the head moves further from the seat back and head rest.Observe the 50th and 95th percentile Male ATD’s are poorly accommodated in this example seat for cushion length, back rest height, and shoulder restraint height.The Occupant Protection Lab (OPL) has the capability to measure/evaluate seats and identify potential issues in  Soldier accommodation utilizing the ATDs.



An example of a Modular Blast Mitigating Seat 
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• Generically, the seat cushion needs to 
adjust in length without power input.

• Generically, the seat back, headrest, and 
shoulder restraints need to adjust in 
height without power input.

• Generically, the headrest needs to adjust 
forward of the seat back, as the Soldier 
dons various levels of gear encumbrance, 
without power input. 



Wrap Up
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Suggestions ?

Questions ?

Discussion ?
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