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Gi¢i thiéu chung:

Pose Estimate déng vai trd rat quan trong trong nhiéu rng dung thj giac may tinh:
diéu hwdng robot, thye té ting cwong va nhiéu (ng dung khac. Qua trinh nay dua
trén viéc tim kiém suw twong (rng gitra cac diém trong méi trwdng thwe va hinh chiéu
2D cua chung. Bay thuwdng la mét buwdc khod khan, do d6 ngudi ta thwdng st dung
cac diém danh diu tbng hop hodc diém danh d4u tham chiéu dé don gian héa qua
trinh nay.

M6t trong nhirng phwong phap phd bién nhét 1a str dung cac diém danh dau tham
chiéu hinh vuéng nhi phan. Lgi ich chinh clia cac diém danh diu nay 1a mét diém
danh dau duy nhat cung cép di cac diém twong ing (bdn géc clia né) dé xac dinh tw
thé ctia camera. Ngoai ra, ma héa nhi phan bén trong lam cho chung d&c biét manh
mé&, cho phép kha nadng ap dung céc ky thuat phat hién va stva 16i.

Marker and Dictionaries

D4u hiéu ArUco la mét ddu hiéu hinh vuéng téng hop dwoc ciu tao bdi mot dwong
vién den réng va mét ma tran nhj phan bén trong xac dinh ma dinh danh (id) cta né.
DPuwdng vién den giup phat hién nhanh chéng dau hiéu trong anh va ma héa nhi phan
cho phép nhan dang cling nhw ap dung cac kj thuat phat hién va stra 16i. Kich thuwéc
ctia d4u hiéu xac dinh kich thwéc ctia ma tran bén trong. Vi du, mét du hiéu cé kich
thwdc 4x4 dwoc ciu tao bdi 16 bit.




Tl dién cac ky hiéu la tap hop cac ky hiéu dwoc xem xét trong mot t’ng dung cu thé.
N6 don gian la danh sach cac ma nhi phan ctia mdi ky hiéu trong tir dién dé.

Cac thudc tinh chinh cuda tir dién 1a kich thwéc tir dién va kich thwdc dau hiéu.
e Kich thuwdc tir dién Ia sé lwong cac tir chi thi cAu thanh nén tir dién do.
e Kich thwdc diém danh dau la kich thwéc clia cac diém danh dau d6 (sb

bit/mo-dun).
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Quy trinh str dung pose estimate:

D@ liéu hinh anh: Ludng video 2D thoi gian thuc tir camera.

Théng tin Marker: Kich thuwéc vat ly thuc té (dé lam chuan ty 1& khong gian) va tiy
dién dinh danh.

Thoéng s6 hiéu chuan Camera: Ma tran camera va hé s6 méo dé& dam bao tinh toan
hinh hoc chinh xac.

Khdi xt ly trung tm thwe hién chudi thuat toan: phat hién marker va gidi ma ID trén
anh 2D, tinh chinh toa d6 goc & cap d6 dudi pixel (sub-pixel), va cudi cung giai bai

toan PnP (Perspective-n-Point). Két qua dau ra la vector tinh tién va vector xoay ,
biéu dién tw thé 6 bac tw do (6-DoF) ctia marker trong khéng gian thuc té.

Program

1. Calibration Camera: Tt bai bao céo trwdc tinh chinh béng cach s dung cac
hinh anh cham tron léch




Sau khi tinh chinh Iwu file calibration_camera.npz Iwu lai
va
2. LAy anh ti thw vién cha acuro marker https://chev.me/arucogen/. Chup lai
anh roi do kich thwéc canh cia acuro. (MAKER_SIZE)
3. Viét chuwong trinh:
# Load thw vién va ciu hinh tham sé:
import cv2

import numpy as np
import sys

ARUCO DICT TYPE = cvZ.aruco.DICT 5X5 100

MARKER SIZE =

# Tai thong s hiéu chuan camera:
def main () :
try:
data = np.load("camera calib.npz")
camera matrix amera matrix"]
dist coeffs data["dist coeffs"]
("Pa load thdéng camera thanh cbng.")

except:

("LOI: Khong tim thdy file")
return
# Kha&i tao camera va trinh phat hién:
cap = cv2.VideoCapture (0)

aruco _dict =
cv2.aruco.getPredefinedDictionary (ARUCO DICT TYPE)



https://chev.me/arucogen/

parameters = cv2.aruco.DetectorParameters ()

# Vong lap xt ly va phat hién:

while True:
ret, frame = cap.read/()
if not ret: break

gray = cv2.cvtColor (frame, cv2.COLOR BGR2ZGRAY)

corners, 1ds, rejected =
cv2.aruco.detectMarkers (gray, aruco dict,

=parameters)
Chuyén anh sang xam dé phat hién cac canh twong phan cao ctia marker
# Pose Estimate:
if ids is not None:
cvZ2.aruco.drawDetectedMarkers (frame, corners,
ids)

rvecs, tvecs,

cvZ2.aruco.estimatePoseSingleMarkers (

corners, MARKER SIZE, camera matrix,
dist coeffs

)

estimatePoseSingleMarkers: Ham thyc hién gidi bai toan PnP
(Perspective-n-Point). N6 két hop toa dd 2D trén anh

Két qua tra ve:

e rvecs (Rotation Vectors): Vector xoay, biéu dién hwéng quay cla
marker so v&i camera (theo dinh dang Rodrigues).

e tvecs (Translation Vectors): Vector tinh tién $(x, y, z)$, biéu dién vi
tri chinh xac cda tdam marker trong khéng gian 3D (don vi mét).

# \Vong lap thé hién két qua:
for i in range(len(ids)) :

cv2.drawFrameAxes (frame, camera matrix,
dist coeffs, rvecs[i], tvecs[i], )



cvz.putText (frame, text,

( (corners[i] [
(corners[1][0][0][1]) - )
cv2.FONT HERSHEY SIMPLEX,

# Két qua:
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V. Tai liéu tham khao va code

1. https://docs.opencv.org/4.x/d5/dae/tutorial_aruco_detection.html
https://gemini.google.com/share/e07de67ff87a

https://www.youtube.com/watch?v=bS00Vs09Upw&t=24s
ComputerVision

howbd


https://docs.opencv.org/4.x/d5/dae/tutorial_aruco_detection.html
https://gemini.google.com/share/e07de67ff87a
https://www.youtube.com/watch?v=bS00Vs09Upw&t=24s
https://drive.google.com/drive/folders/1QegAi2puipLSBhut0XIz4QQCH2wwejpr?usp=drive_link
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