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b, FEEORIE CHIRNESE £ M E R T & & b, FIREOEVIRENC SV TR RIS 2 IEBI O BN 22 &
ERLTWA.
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AR FEIEY TRV E 2R L TW5., AL TIIH AR N EEL R KB L L TFE TORAIERTH S
Neutral body posture (FISLEER, NBP) I[Z#HH L, Zhzi#l L CIREEBOMERICLE R = XL —2 FRETHT L L
T2 FEEER LTS, EFMEAEO NBP O EFIEE LT, HE SN TWS NBP OEEAOFIHN T, O ADHKRIK
SINEEBEE O & OZERIVNSVNBP ZFERTEFEEZREL TV, S EAREOHEICIE, AMEORBIZE D DMK
R THHHOMEZBETNRTELL, ZhoB3Z T 2ROTHATIAF—FHNTND. & L CRGEZRE & AR IO
TR I BEBERS 2S5 T D AT IR FIETHEE L, MoOOHE S 2REHMEFECERMICRELITE 5 /REEEZ R LTV
5.

94T TE AR e 5 AR O AR IR RS < BGHRIE) CiE, AEICRE 2B B R OB FEEREL
PR 72 KL D AR T FIEFIC OV T L0 5. ETMEAEOIRE L U CHRBRNNICB T A HIERICER L, Pl
U % eItk 2 %S R OTE DB B ERET 2 FEZRE LTV 4. IRICZ OREFIETE SN A B3 EEFE O oM inZ
F2AMENSS LTWDZ L%, 3 B CTRE LS RARTHTEE AWM KL LT D, Z o5, B4
FlEE AW RATT O G, AFEORRIIE U CARRBOWE S 2 i#m Tl Th D Z L AR LT\ 5. ZOH LM,
ERR B2 1) T < ARERFOIR B O BN b TEETH 57200, T E TEBIMTHEICIRTE L TV KB EBEHC WV 5 58
B & %, @A FRBCEBNCE SO CTAEERAFRBR» L EBNICHEMCE 2 fEEE2 R LTND

W55 3 DIEARIEIREBREE D004 T V) Pz v MNERE T, MEIRZFE L OHEARIN NS DIERESR 2T 5720
DRBEL LT, MEBHREDLENEETH LA TV Pz MEERRELTWD. $TI0U 2T LDHARN K HE
THHIFMRRT / Fax— B L ZDT7 4 — R ZHIIS AT 5, BEORT £ 22 2 L—F OB TR IO T
BARTWD, WICIEEE AT LD L U TR AT LAEREE L, BIEERZITo TWD. ZOMBIT AT L% FV -5
IS FRIRIE O B REREM O RL, BEARTE P OOLE RS X 2D DT A—H D=2 THDH EVIMAE/ TS, F2, 20D
PR S A RS & L7e 7 0 — Ry Z NS X 0 8IS P 72 BB ROBRE O FEBLO AIREE A R LT 5.

# 6% [k S HOER] CiX, RiCE#RiE LS BOMBE LB TN5.
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This study aims to examine comfort sleep environment from biomechanical perspective. We focused on dynamic
interactions between human body and bedding to evaluate sleepiness or comfort of a sleep environment.
At first, we investigated sleep—inducing vibration. To produce vibration condition like as in a running
train or car which people become sleepy, we developed the mechanical bed. With the device, we performed
sleep experiments in the supine position. Sleepiness was evaluated with EEG analysis. Results suggested
that specific amplitude and frequency of vibration effectively induce sleep, whereas anisotropy of
vibration to the body does not.

Next, we proposed the evaluation method for a comfort of resting posture objectively from biomechanical
perspective. The method uses the neutral body posture (NBP) as a reference because it is considered that
physical load is minimized in the posture. Physical load was represented by elastic strain energy of muscle
and joint by assuming them as simple elastic elements. To calculate the strain energies in a sleep posture,
differences in muscle length and joint reaction force from the NBP and a sleep posture were simulated
by musculoskeletal model of human body. By using the proposed method, the load of head and neck when
comfortable pillow and uncomfortable pillow was estimated. Results showed that the proposal method can
represent comfort of pillow quantitatively.

We also proposed a design method of a comfort pillow for individuals. This design method uses the shape
of the back head and neck in natural standing posture as an indicator of individual body shape. We clarified
that the designed pillow reduces the physical load on the head and neck muscles and joints compared to
other pillows by analysis using the evaluation method of physical load we proposed.

Finally, we developed the intelligent bedding system for producing a comfort body support autonomously.
The system mainly composed of a body simulator and flexible pneumatic actuators like hydraulic skeleton.
Results of sensory test showed the possibility of realizing a function that always maintains a comfortable
posture by feedback control of the system according to body support condition.

The series of proposed methods will be helpful to develop instruments used in a resting posture.
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