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MuPAL-a DOOOO ™
Development of MuPAL-a

MuPAL-a Development Team™

ABSTRACT

National Aerospace Laboratory (NAL) is developing a new in-flight simulator named MuPAL -a .
MuPAL stands for Multi-Purpose Aviation Laboratory. MuPAL-a is based on a Dornier Do-228. Itis
equipped with a Fly-By-Wire control system and a Direct Lift Control system to enable variable
stability and response capability. MuPAL-a can simulate the motion of various types of aircraft,
including gust responses and motion in the event of system failures. An experimental cockpit in the
cabin provides a flexible environment for research on pilot interfaces and the effects of motion cues.
The data acquisition system is characterized by its ability to handle the data from a variety of sensor
systems as well as its sensors with a high level of accuracy. MuPAL-a is expected to make a major
contribution to such areas as flight demonstrations of guidance and control technologies, research on
human factors, evaluation of on-board equipment and so on.

This report deals with the requirements, on-board systems and development schedule of MuPAL-a .

Keywords O flight testing, in-flight simulation, stability, control, guidance, fly-by-wire, direct lift control
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B h DCEE FrorILE 2ch
B +1.0 %F.S.LLF
FSyFL T RE +40 %F.S.LUF
HORERRREE +50 %F.S.LLF
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(450mV/lbs *+5 %)

TARY)—MEE dwayh) L-ZAyF 1M (4ch)
BREY - R YF : 318 (3ch)
ICSRHES KJH— RA9F 1@
® O EvF i +889 N(2200 Ibs)
O—)L&d +445 N(%=100 lbs)
£y 12.1kg
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3% [avkO—JL-a=vbk g : 430mm B 115mm  B17 : 485mm
oY -AYER g : 85mm ma: 65mm  B1T: 90mm
LEDESA/\ #8: 130mm FE: 26mm B17: 130mm
HMSZFL—F 13 : 140mm Bma: 50mm  B17: 163mm
g8 [ovkO—JL-a=vk 11kg
oY -AvE 0.6kg
LEDESA/\ 0.4kg
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05-3-6 HMDOOO

iz BRI SF b 84T
HARIRE A F#280deg
#HIREFA JKF120deg, ZFEE 60deg
F—nN—5vF 50%
o HREE 3.75 arcmin
GHiEE 15mmPl E
RTIEE 17cd/m* (5ftL) LLE
AN [ETHES FS RGB : 2ch
JYTIVIES RS232C : 1ch
115VAC 50Hz
BEED 64.7W
ik | TARTLAE 18 : 279mm =& 264mm B24T : 460mm
ET4-avb0—5 0E : 480mm B : 132mm B21T : 325mm
=TI E&:3048mm
(TARTUAEEETA -avba—Sh)
BE |TA4RTILAE 3.45kg"
ETZ-avko—5 5.7kg
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avkO0—)L-2=vyhk 1 : 170mm S : 4mm BL4T: 226mm
=L E&:10m AASEEaFA—)L- 2=y E)

) 2.0kg"*

* AVMA—IL- A= YhEHASEBDOr—TIVEE, HASER

T—IILDEEEED

0oos-3-4 00000000

LA2031 MO 000000000000 000O0O0D0OO
goos-s-30b0boooooas-3-roogn
groooooobab
OO0O00O000C0O0D0O00PanasonicOd0O0O0 CCD
000 GP-KS10000 0O 0O0OOOGP-KS10000 000
gbobooobooboboboboobooooobooooon
gboobooboobobobobobooooobooooon
goboboboboobooboooooboobooobooooon
gboboobooboboboboboboooobooooon
0s5-340000000068-8-80000000000O
gbobooboobobobobobooooooobooon
gooboboboboobooboooooooooboon
goOoNTSCOODOODOOOOOOODOOOO
goobooooboboboboboboooooooon
gboooooooooooboobuoooorGBOO
gooboboboboooooooon
g8 ooOoooooooonDo
gbobobobobobobobobooooboooo
gbobooboobobobobobooooobooooon

”lﬁﬁ-ﬂr

|b<'|||r| il

00535 0000O000oooo

0639 O00000000000000

AN [REoKXZRAvF  [328
SAFTIVRRAYF |8

Hh BPUFILES RS232C : 1ch

B 115VAC_50Hz

HEESD 4.0W

stk |R2UE 1% : 228mm & : 36mm E{T : 212mm
TATILE g : 137mm & :219mm B1T : 43mm

£ 2.6kg (FB7r—TILEELD)

0000000000ooooooooooooooo
oooo0oooooooooooooooos32000
00000o0oooooooooosoooooooon
0000000000000 000 Silicon GraphicsO
00 Dial & Buttons BoxO OO OO OOO0oOOOoOO
0oo0oO0ooooos-3-5000000005-3-90
000000000000000000000RS232C
goooooooopoOoooooooooooooooo

oooooOo0ooOoOo0ooooOoooboOoooooo
00o00ooooooooooooooooooogo
00000000o0ooooooooooooooooo
oooooooooooorBWOOOOOOOOOO
00000000000o0ooooooooooooo
oo0ooo0oooooooooorBWOODOOOOO

This document is provided by JAXA.



gbobooobod MuPAL-a 0 OO 55

05-3-10 ODOooooooooon

ik RGBANYLS.,i%t RGB/View2050

- B3 E AT BB DRGBIES LA R R A S5 D
AE NTSCIES (S-Videos R)VEU T ILEA LTER

MEEmE [ER 110~264VAC 50/60Hz
HEBTEH |51.5W
<& 1S : 480mm &< 89mm 4T : 461mm
= 10.6kg”*
N TS5yhiyH X1t RGBA w4 ACO85A

HE e TABZAH BIZ5EL

100~115VAC 50/60Hz

REDER |[ER
A B

HEESD [BIWAEHY)

Ik g : 185mm B : 64mm  B24T : 165mm
E 1.6kg (ALY, y—TILEED)
ik RGBAR4Y+S5.L%t  SynchroMaster100

I ERERKTEENDFS RGBEEZRILRBED
Ae RGBIEBI-Z

LY n [EE__100~115vAC 50/60m%:
HBTEH 92.8W
<ti& g : 480mm B & : 89mm BT : 461mm
= 10.5kg"
e ALTINEX%t VA6810FC
e BRERFAEDORGBES A LAL—J FlH
[ © ~DEYAHBANEERMIESERYET
A AT AR B8 100~115VAC 50/60Hz
HEE D |2.8W
<tk IS : 482mm &< : 45mm 247 : 112mm
= 1.6kg"

i IS5vHRyH Xt SWL575A

EBRIvFv [
A B ik

2chDIEED—FHZFERLTH S

18 : 150mm S 83mm B4T: 157mm

£ 0.8kg (1fE%5Y)

* 9/ F-SUOMAER, F—TILEET

gooooooobbbboooooooooooo
gboboboboooobooboobooooooboooDg 4
waydOoooooooooooooooboboooo
gboobooobo
goooooooo
oboooboooobss-e0d0bbonooonooong
gboboboboboooboooooboooobooobooboon
goooooobooooboldMDOODOODOO
gbobobobobooboooooooooooooon
goooogos-s-100000
HMDOOOOOOooOooOooobOoooboooooo
gboobooooboz20b0b0goorSRGBOOOOOO
gboboosObOOobOoOoOoOoOOobOODbDOAD
RGBOODOOODODOOODDOOODDOODADDOODO
gboboboboboboobooboooooooooon
goboboboboboobooboobooooooooon
ooobOooooooooo0oo0o0oooboonDOoVvGeA
gooboooboboboboboboBOOOOO
gbobobobobobooboooooooooooo
goboboboboboobooboboboooooooo
gboboboboooboood
gboboboboboobooboboboooooog
gobboooboboooborGBOOOOODOOO

AdDOO0OO0O0OO0Oo0OO0OobOobOobOobooooboooan
goobooboobobobobobobooooooo
goboobboobobooboobboooNTscOoOogd
gobooobooooboobooobobobobooobooo
gbobooboobobobobobooooobooobooon
gooboooboobobobobooboboooooooo
gbooRrSz232cO0boooooooooboobobann
goobooAd0OO0OO0OO0OOOOOObOOobODOoboOoDOoD
gbooboboooooon
ogooboooboobooobiobooobobooooboo
gbooboooooboobooooooboboon
gsvGAOUDOUOoOooouoAOObODbDO100O0O0OO
gbooboobobooboobooooobooboooboobon
gooboobooboboboooACObDOonoDoDOon
gbooboobooooooooboobooboo
gboboboboboboobooobooooooboooo
gbobogooboobobobobobooooooooon
gbobooboobobobobobooooooooon
gobooboooooog
goooooogo
gbobobobobobooboboooooboooo
gobooooboooboooboobogs-3-110000
gooooooobosbOOOOoOoOoooooOOO

This document is provided by JAXA.



56 gboboooooonvv4ro

05311 0O0OO00OOoooOobo

[N SONY_DSC-1024

Hae BREE R EBDRGBEEENTSCEEF-IZ
A VGAEBIE#HT 5,

Ay 100~ 120VAC 50/60Hz

Av\—5B Lﬁégh 24.7W

<IiE i : 483mm =5 & : 45mm 47 : 354mm

= 4.4kg"

R SONY HandycamCCD-TRV101
- EERUVICSEEZ8mmETAT—T 25288
Extr—l—  |THERIS AV FRBE=SICKT

La—g E B 100~240VAC 50/60Hz

SHEEH|5.5W

ik 18 : 88mm =& : 98mm  BA{T : 184mm
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