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Low-cost Micro Navigation Guidance and Control
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Abstract: With the development of microelectronics technology and Micro-Electro-Mechanical Sys-
tem(MEMS), especially MEMS inertial technology, more and more low-cost, small-size, high-
performance GNC products are applied to micro unmanned aerial vehicles, unmanned ground sys-
tem, precision guided munitions and other fields. In order to meet the requirements of applica-
tions, using MEMS Inertial Measurement Unit (IMU), GNSS receiver, all strapdown infrared,
visible light, laser multi-mode intelligent seeker, Digital Signal Processing (DSP) and datalink
communication, a System in Package(SiP) technology is applied to construct the micro GNC sys-
tem. The key technologies such as micro GNC system integration based on SiP, multi-mode intel-
ligent seeker, embedded ultra-tightly integrated navigation, and integrated design of intelligent
seeker and GNC have been broken through. A test system for micro GNC system is developed and
the performance of the micro GNC system is evaluated. Micro GNC system technology provides a
technical foundation for the development of unmanned system and precision guided munition.
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Fig. 1 Block diagram of GNC chip based on SiP

KA SiP #2232, # FPGA (Field Programma-
ble Gate Array) #fith A F 2L IEHT e L PO = v
BB 15 5 Ab HE 43 (Digital Signal Processor, DSP) #f
O A (FLASHD Bt Fil [F] 26 3l 25 B AL A it #4% (Syn-
chronous Dynamic Random Access Memory, SDRAM)
B A HEAT 8 B AR B Wi T GNC s i, 3k 8/ 7
o ARIIFERY BT HEER . DUAZ AR EAL 325 530 ok Ak
PR FERRAR RV L0 R Y H AR U3 L A 5 R ] %
LLAMSAR Y B AR ES A% 34 00 1 5 fix A SR & S0
A S 5 4

T HRE N GNC &R S8 09 4 B2 R0 e s 7k
SR FH PR A% 328 XoF HE B AR AT 00 4 A [R) I SR i A
KRG FMBASL = HUN Y GNC RGE M 8l 1%
REMHTTHLRE T .

K —FhE B AE B Sk AR A S FMEE
AlG R G H ST R A A SAUE RS BRE
T2 NB] B 25 () R[] AN — 30 a] et ) P 5]
FEVE IR B AE B AR 22, O S IO 4 A B R A
Boo SR — B0 5L T R W8 7 ) 5 28 B0 e e i R
AR DT FC B A LAkt i H AR U0 1R

KA MIMU, 21 5h % 5] 3k FAEHL . 2 T SiP i
P TR — Al N B R UM B GNC &
g K 2 fis

K 2 B BT AH L A5 o TP A%, 44 /)N
T GNC Z e 45 F 0 S b o 42 11 (A 15538, & 1
CAN B2 . SPLF H Bt 5 25 ) o aT AR Al FH ™ 19
SRIEAT R E DL WA [\ IMU 551 3k FAE AL
&, Mg — I A T B 2R )
P A ) ) ) 5 0 2, e b 4R A R G0 4 2k AN ) 1 i
PR

P
HARE | e |a
®y | ) | L

1

db=lik
ML
(SOC)

R IMFPGA)
e [ CAN | [ spI
Rt BV ER] /011

1553BEZEIP | | AD/DABK 5

EJEEA
VUSEHLEER

GNSSKZL/
EIERL

B2 /M8 GNC R4 B L BIER

Fig. 2 The function diagram of micro GNC system
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Fig. 4 Design flow cart of micro GNC system
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Fig. 5 The software architecture diagram of micro GNC system
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Fig. 6 The function diagram of ultra-tightly integrated base-band unit
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