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Evaluation of Guidance and Control System of High Speed Flight Demonstrator Phase 11
Tetsujiro NINOMIYA*!, Hirokazu SUZUKI*', Taro Tsukamoto*'

ABSTRACT

This report describes the results of the preflight evaluation of the guidance and control system of the High Speed
Flight Demonstrator Phase II (HSFD2). Since the vehicle does not have a nominal trajectory because of its launch
method, it is not appropriate to evaluate this system by the root sum square method. The present evaluation followed
two approaches, using one standard and one custom designed analysis. The former comprised a Monte-Carlc
simulation, single error analysis, sensitivity analysis, and linear analysis. The latter used GPS receiver error, analysis of
robustness for individual conditions, and emergency separation. Although in some cases the Monte-Carlo simulation in
the standard analysis showed a failure to satisfy mission requirements, detailed analysis indicates that the systerm would
guide the vehicle through a successful flight experiment. This evaluation establishes that the system satisfies all mission
requirements. Based on the resulis of the preflight evaluation, this paper concludes that the guidance and control

system of the vehicle was properly designed.

Keywords: Performance Evaluation, Guidance and Control, Monte-Carlo Simulation
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A1 FEEG

a = 0 deg a = 10 deg

FeATIREE

M = 1.05 EFE

y (B) = —5b 2

h (m) = 16000 s

g (m/s2) = 9.8066 ”

S (m2) = 3.14 s

b {(m) = 245 ”

m (kg) = 500 #»

Ixx (kgm?) = 46 ”

lzz (kgm2) = 475 s

Ixz (kgm2?) = 15 »

q (Pa) = 7975.1581 ”

U0 (m/s) = 314.5461 U0 (m/s) = 309.7674
W0 (m/s) = 0 WO (m/s) = 54.6204
6o (rad) = —095993 | @0 (rad) = —0.7854
ZEhiiR

Cvp = —1.1302 Cyp = — 12333
Cvp = 0 Cvp = @

Cyr = 0 Cyr = 0

Cves = 0.056702 Gz = 0.19589
C¥sr = 0.30125 C¥sr = 0.30013
Cip = —0.081715 | Cip = —(.16498
Cip = —0.3941 Cip = —(.34334
Cir = (.13898 Cir = 0.20649
Clsa = —(0.16875 Clsa = —10.17328
Clsr = 0.073633 Cusr = 0.070148
Cng = 0.047965 Cnp = 0.12176
Crp = (.28592 Cnp = 0.20585
Cnr = — 043548 |Cnr = —(.79128
ija — 0.015053 Cn,sa = — 0.060404
Cner = —0.14876 | Cnsr = — 015105

D& BRBEOBVERERICAE ARERESHE SIS
BEICONANTHLHDIZE, FIEAROES 22T I04
FTHIC3EHIKREL, BEER OB/ FARDEE
HAHRENTWE I EPEETHA.

—7, BEEFOMELRITHALIBLUPAI LR
&, HADEVIZIAFEIW (FHFDA (1,2)

3 o [deg]

A5 Cnfdyn @%b

ELv (BEFDA (2,1) ICHEIIFEALTWS, §iE
FAAFEGIES, BEEED Co-LV LGS, a—
BOEWTHBFBONELAZILEZEHRL TS, BED
LV IS AT B VA F AR R A ER L
Twa., bbb, AHFERVEEIZEING DRRD
Hgcd iR, D-VEERFETTS. LIAT
ER SRR LIIEE) LofloR IV KER
BHPE & 2ERL, DAFE VIS ICHEIRIA
RAZELXHAMCEH . BIERLABEREATEL
bHET LD, EEWMAVORRLEZ R T
Cnfdyn* # A5 IR, EUATIE, RiTHEESH
ZETOERERTEEESETLTVAZ LA h5.

* . Cnfdyn = Cnp * cosa — (Izz/Ixx) CIf - sinc
Cnfdyn RIEXLZETH Y, #/HHFROREEAFHRKIZ
B2 2ROBEIHIET D, BlATRITT 28BKD
W/ HMADEERERTEEREETH 5.
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