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ABSTRACT

SMARTPHONE BASED VISION AIDED PEDESTRIAN DEAD RECKONING
FOR INDOOR NAVIGATION APPLICATIONS

The accuracy and stability of global navigation satellite systems (GNSSs) for
outdoor positioning are already reliable and mature. However, for indoor
environments, the block of satellite signals makes it difficult to obtain accurate and
continuous positioning. Visual simultaneous localization and mapping (V-SLAM),
which utilizes a sequence of images from one, two, or RGB-D cameras to provide
navigation information, is one of the robust approaches for indoor environments. Recent
developments in smartphone technologies have increased user demand for indoor
applications. Smartphones seem well positioned to make pedestrian navigation easy and
convenient in any environment. Pedestrian dead reckoning (PDR) is one of the most
commonly useful technologies used for pedestrian navigation, but it is not always
accurate because its positioning errors tend to accumulate over time. In order to
mitigate the issues mentioned above, this research investigates a V-SLAM/PDR
integrated navigation system based on smartphone sensors. In which V-SLAM will
bound the accumulated error from PDR and PDR will help V-SLAM in terms of
recovering metric distance. The field test was conducted in an indoor environment using
an Android smartphone. The analysis from the testing result shows that the positioning
accuracy of the proposed method meets the requirement of indoor navigation.

Keywords: navigation, smartphone, GNSS, PDR, SLAM

TOM TAT
Dé chinh xdc va on dinh ciia hé tho”'ng dinh vi vé tinh toan cau (GNSS) dung cho
dinh vi ngodi troi da rat dang tin cdy va hoan thién. Tuy nhién, doi véi méi truong trong
nhad, viéc mat tin hiéu vé tinh khién viéc dinh vi chinh xdc va lién tuc tré nén khé khan.
Pinh vi va ldp ban do dong thoi bang hinh dnh (V-SLAM), sir dung chudi hinh danh tir
mét, hai hodc RGB-D camera dé cung cdp théng tin dinh vi, la mot trong nhitng phiong
phap tiép cdn toi wu cho méi truong trong nha. Nhitng phdt trién gan day trong cong

326



Ky yéu Hoi thao
Ung dung GIS toan quéc nim 2025
Proceedings of National Conference on GIS Application 2025
"Ung dung GIS, GPS & Vién tham trong cong tac quy hoach va quan Iy dé thi thong minh"
"Applications of GIS, GPS & Remote Sensing in Smart Urban Planning and Management"

Nhiéu TAc gia
Trwong Pai hoc Thi Dau Mgt Thu Dau Mot University

NHA XUAT BAN PAI HQC QUOC GIA THANH PHO HO CHi MINH
Pudng V6 Truong Toan, khu D6 thi PHQG-HCM, khu phé 33, phuong Linh Xuan, TP.HCM.
DT: 028 62726361
E-mail: vnuhp@vnuhcm.edu.vn - Website: vnuhcmpress.edu.vn

Chiju trach nhiém ndi dung
GS.TS. NGUYEN THI THANH MAI

Chiu trach nhiém xuét ban
TS. NGUYEN THI KIM NGAN

Bién tap
LE THI MINH HUE - TRAN THI PUC LINH
Stra ban in
THANH HA — NHAT MINH

Trinh bay bia
NGOC TRAN

Doi tac lien két
TRUONG DAI HOC THU DAU MOT

Xuat ban lan tha 1. Dung lugng: 29.3 MB, kho 21 x 29 cm. S6 XNDKXB: 4474-
2025/CXBIPH/3-82/DPHQGTPHCM. QDXB s6: 256/QD-NXB-DT cép ngay 10/11/2025. Ping
tai tai: www.vnuhcmpress.edu.vn. Nop luu chiéu: Nam 2025. ISBN: 978-632-608-542-6.

Bén quyén tic pham di duoc bao ho boi Luat Xuat ban va Luat S¢ hitu tri tué¢ Viét Nam.
Nghiém cam moi hinh thirc xuat ban, sao chup, phat tan ndi dung khi chua c6 sy dong y
cua tac gia va Nha xuat ban.

PE CO SACH HAY, CAN CHUNG TAY BAO VE TAC QUYEN!

551



