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Real-time Video Stabilization System Based on MEMS Gyroscope

FAN Yong-jie, CHEN Hua
(School of science, Kunming University of Science and Technology, Kunming 650500, China)

Abstract: A real-time video stabilization system is realized by using MEMS gyroscope (MPU-6050) and
Xilinx FPGA. Unwanted camera motion (jitter) in horizontal, vertical, and rotation direction could be
compensated, and wanted camera motion by the operator could be reserved. The compensation ranges are
4240 pixels in horizontal and vertical direction, and 3=45° in rotation direction for PAL video. Time delay
of the system is within 20ms. Implementation process, hardware consumption, and the experimental result

are given.

Key words: video stabilization, gyroscope, MEMS, FPGA

0 3l

AR e Cal I EBL LANRO
(1 AR 5 T 5 #OE A T ARE IRES, W T RF i
oy PR PRGBS, BEE - RATCARUER
Pt i TSNS DR A E, Bl T mAT L
MRk, AR A s e R . AR
BIIARGE , A3 SR B ) ORI AT RE 2™ A=
Plizsh, M semee8eR . RUIGERNIZ ik bl L
RIARIAZR, HERALBEL S, 3Rl R

RBEARZD T A& 2D R, MR
TREM AR LR LRI B AR
A EEI 2, AR IR AR A
T, R RGARM R, A . N
TR R RS .

L7 AR A T BB AL BRSO, 45 3} 3l AL
FERGE. DL PR EARRA BT S A
XTI AR PR IR TR M s 2D

Ui B#A: 2015-03-02; 11T HHEH: 2015-04-15.

FEARXS /NG 5o FE ARG I 5 T K B 2 SR AH )
AAR,  AFURE BSAR B SR ) T 1 2% LA S S Ah — 26
IR & SN

FRT T Z A0S0 o7 AR 43 R 3 2 i i 6 AH
AR PG R AE REA T UCIL , P15 H AR A1 M AF XA
%, dkimEATIE s el xR T B ARHER T 154
Bedg A i, (HUCECAVRIE w8 2y, M LLAESE
BRGEH I Hoh, MIBBIRAS, WKl
3, G R AR e 4 21 w] LU - DG C 16 R A
I, 3B A C LR 2 0K IR AU

iMkE#E MEMS EORSE AiE, MEMS FEIB X
DILARRUN (LK a3/hF 5 mm) o HEE (i
WAL « AR ATEEMELE . WU RS
R R A 2] Z N . BRI MEMS BEiZ
FINEIHFRGEAR S, v DAFE R34k b & i s AR
HFARISAT T, LS 2RI & B8 8dE, KR
BEAG T UGB A ME LI R RS, $em T RE M
MM,

PEHEN: kA (1980-), B, Ui, BEAHBMEGLAMIAR, o EGA T DL ROE A IITT 0 RIRTF 5 2024 T . E-mail: fanyj1980@263.net.

HEWH: A%0H (AE), 5. KKSY201207066.
724



EHRIE IR
2015 4F 9 H

Vol.37 No.9

YA FET MEMS BESB I S B F RS B AR Sep. 2015

RS H] FH MPU-6050 [ 1243 T FPGA SZH,
SER HL RS RN R . A R G ATHMERE ) . 2 1)
DA K Jire e s e (1) G B 8y, AR NOR BR BREG UE, i8]
KR4 o

1 MPU-6050 FE4Z{Y {5

ik 1 s, MPU-6050 FERR{ 2 InvenSense 2y
A SN BE AR (R T = Ak
) o FHEERN AmmX4mmX0.9mm; 2.375~3.46 V
fEHL, BOKHLA 3.9mA; T RAE R G ] ik 8
kHz; A3 S FE a4 ) +£250. +500. +1000 Fl+
2000°/s PURY, 4% 16 bitAD #EATRFE, EFEL/N
RFERG By R 12C B2 1037 S 5000 & DL s
B, MR 400 kHZP,

K1 MPU-6050 ffyid B 1 lig e il s 1) 7 ik
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Device utilization summary:
Selected Device : 5vIx50tff1136-1
Slice Logic Utilization:
Number of Slice Registers: 26%
Number of Slice LUTSs: 25%
Slice Logic Distribution:
Number of LUT Flip Flop pairs used:
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