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CHUONG 1 HE THONG PINH VI TOAN CAU GNSS
1.1 Hé théng dinh vi toan chu GNSS.

GNSSS 14 tén viét tit cia Global Navigation Satellite System — hé thong vé tinh dinh vi toan cau, gbm tap

hop tat ca cac vé tinh nhan tao trén quy dao ngoai Tra
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Hinh 1. Hé théng GNSS
Nim 2024, cac hé thong dang hoat dong gbm Hé thong dinh vi toan cau (GPS) ciia Hoa Ky, GLONASS
clia Nga, BeiDou ciia Trung Quédc, Galileo cia Co quan vi tru chau Au, Navle cia An D§ va QZSS cia
Nhat Ban.
1.1.1 H¢ théng dinh vi toan ciu GPS.
Hé thong dinh vi Toan cdu GPS gom 32 vé tinh bay quanh quy dao trai dat trén sau mét phing quy dao

khéc nhau. $8 lugng vé tinh chinh xéc s& thay ddi khi cac vé tinh cli ngimg hoat dng va duge thay thé,
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Hinh 2. Hé théng GPS va GNSS

1.1.2 Hé thong GLONASS.
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1.1.2 Hé théng GLONASS.

GLONASS trudc day cia Lién X6 va hién nay cia Nga, 1a mot hé théng dinh vi vé tinh

dat trén khong gian, cung cp dich vu vé tinh dan dudng vo tuyén dan sy va ciing duoc sit

dung boi hang khéng vii tru Nga.

’sv

Hinh 3. Bin do mo td cdc iram diéu khién mdt ddt ciia GLONASS.
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1.1.3 H¢ thong BeiDou va Compass.
BeiDou (BDS) la mgt hé Lhéng dinh vi vo tuyén dua trén vé tinh do Cuc Quan Iy Vi try

Quéc gia Trung Qudc s& hitu va van hanh.

1.1.4 H¢ thong Galileo.

Lién minh Chau Auva Co quan Vit tru Chau Au di ddng ¥ vao thang 3 nam 2002 dé gi6i
thiéu giai phap thay thé GPS cua riéng ho, dwgc goi la hé Lhéng dinh vi Galileo.

1.1.5 Hé thong IRNSS/Navic ciia An Do.

NavIC la mét hé Lhéng dinh vi vé tinh khu vue tie tri dwgc phat trién béi TH chirc Nghién
ciru Vil try An Do (ISRO) gf')m 7 vé tinh dan duong, nhdm muc dich cung cép do6 chinh
X4c tuyét i vé toa d6 va do cao trong moi thoi tiét.

1.1.6 Hé thong QZSS ciia Nhat Ban.

ZSS 1a he théng truyén thdi gian khu vire gdm bén vé tinh va cai tién cho GPS bao phi
Nhat Ban va cac khu vire Chau A-Chéu Dai Duong.
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1.2 Nguyén ly hoat déng ciia GNSS.
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Hinh 4 Méi lién hé trong cdc thanh phan GNSS.
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CHUONG 2 HE THONG IMU
2.1 NGUYEN LY CUA IMU
2.1.1 Nguyénly IMU
IMU (Inertial Measurement Unit) 1a mot thiét bi do lwong quan tinh, thuong dugc sit

dung trong cac hé !héug dinh vi va diéu khién. Nguyén ly hoat déng ctia IMU duwa trén

hai loai cam bién chinh: gia toc ké (accelerometer) va con quay héi chuyén (gyroscope).

Hinh 5: Cém bién quan tinh IMU
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2.1.2 Nguyénly hoat déng ciia h¢ théng IMU
IMU hoat dong béng céach xéac dinh gia tri hién tai cua gia téc khi sit dung mot hodc nhiéu
cam bién gia toc. N6 ciing phét hién nhitng thay d6i cia cic goc quay nhu Roll, Pitch va

Yaw st dung mgt hodc nhiéu cam bién gyro.
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CHUGNG 3 Tich hop hé théng GNSS va IMU
3.1 Chuén bi thiét bi thwe nghiém
Trong thuc nghiém nay, mét IMU duge tich hop san trong mé dun ZED-FIR ciia hing
U-blox(Thuy si). Phan mém doc va xir 1y dir liéu dwoc thie hién boi nhom thire hién aé
tai. Thiét b st dung dé cai dat ph?m mém la may tinh bang véi hé diéu hanh Window.

Hinh 6: Thiét bj do




image11.png
3.2 Cac bwdc tién hanh thwe nghiém thu thap di ligu IMU.
+Budc 1. Khéi dong b tich hop GNSS/IMU.

+ Budc 2. Két néi mé dun phan mém véi may thu qua truyén thong Bluetooth.

+ Budc 3. Khoi dong mé dun ph?m mém doc dit liéu IMU.

+ Budc 4. Két néi mé dun phan mém véi thiét bi GNSS/IMU.

+ Budc 5. Bat vadoc dir liéu IMU béng céach va trang Nang cao, chon muyc Dit liéu IMU
thé véi tiy chon MEAS .

+ Bude 6. Luu trit dit lidu IMU. Dé luu trit di liéu IMU véo tp, Nhan vao nit lwu dix
liéu thé, chon duong dan lvu trir tép va kich vao nit Start @& bat dau lwu triv.
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Hinh 7: Luwu trit dir liéu IMU
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+ Budce 7. Kiem tra dir liéu IMU: D¢ kiém tra viéc doc va tinh toan tw the, 1an lwot de cac
vi tri clia IMU & céc géc xoay khéc nhau thi thay ring cac gia tri nhan dugc 1a phi hop
v6i d6 sai léch nho hon 1 d6.
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Hinh 8: Module phan mém doc dir liéu IMU
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CHUONG 4 KET LUAN
+ Chuyén dé da phan tich, 1am rd nguyén 1y ciu tao va co s toan hoc cia hé théng
GNSS, dong thoi chuyén dé cling di tim hiéu nguyén nhan céc ngudn sai sé gy ra trong
hé théug.
+ Chuyén aé nay da thie hién viéc nghién ciu cau tric dit liéu IMU tir cam bién.
+ Da tién hanh 1ap mé dun ph?m mém b?mg ngon nhir C# va thue nghiém viée doc dit liéu
tir IMU.
+ Két qua thuc nghiém cho thay ring moé dun phan mém di doc ding dit lidu dau ra cia
IMU.
Tir két qua nghién ciru trong chuyén dé nay sé 1a co s¢ khoa hoc dé nghién ciru noi dung

ciia céc chuyén dé tiép theo




image15.png
5 TAI LIEU THAM KHAO
[1]. Bang Nam Chinh, B Ngoc Puong (2012), Pinh vi vé tinh, Nha xuat ban Khoa hoc
va ky thuét, Ha Noi.
[2] Groves, P. D., 2008. Principles of GNSS, inertial, and multi-sensor_integrated

navigation systems, Artech House, Boston, USA.

[3] Parkinson, B. W. and Spikker]r, J.J., 1996. Global Psitioning system: Theory and
Application, American of Aeronautics and Astronautics, Inc, Washington DC, USA.

[4] Seeber, G., 2003. Satellite Geodesy. Walter de Gruyter, Berlin, New York, USA.

[5] Jeffrey. C.. 2010. An Introduction to GNSS, Novatel Inc, Calgary, Alberta, Canada.




image1.png
TRUONG BPATHOC MO-DIA CHAT

BAO CAO HOC THUAT

HOC KY 2 NAM HOC 2024-2025

TiCH HGP HE THONG GNSS VA IMU

Nguwdai thuc hién : Hoang Anh Tuin i i .
B6 mén: Trac dia pho thong va Sai so. Khoa Trac dia— Ban do va QLDD
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