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Abstract

With the ongoing advancement of laser technology, there is an escalating demand for superior laser
beam quality. While a variety of laser beam quality measurement systems are currently available
on the market, most suffer from issues such as large size and poor portability. In light of these limi-
tations, this study presents the design of a compact and easily detachable laser beam quality meas-
urement system. The system utilizes a self-designed optical path and integrated system architecture
to acquire spot diameter through image processing. Based on this, the beam divergence angle is
calculated, and the measurement results are displayed intuitively via a human-machine interface
developed using the QT framework.
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Figure 1. The working principle of the semi-transmissive
and semi-reflective mirror
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Figure 2. The working principle of the reflector
2. REPETAERIE

DOI: 10.12677/0e.2026.162005 50 JEHLF


https://doi.org/10.12677/oe.2026.162005

Pax
s

il

H 3

OB RGO 3) I8 FIBFSOER . R MEBHAR, BRBOLH NG, FEASTH AR
SEPIASZHREX S8 AEIT ST X AR, aE OB TR N SHBOC B R R 20 BF b, TR — s
T 52 S5 DX ORI FES 38 5 A 10K 14 SO0 T BORF IR IR S, R o — B 0 e e Fs o i P B 28 S B, 7 B 31D
it NI R A E T -

TE R G HERT By, SR T et DG B S5 IR, DU fRoe 2 A (R By R IR
BRMLLANEARH)BAE i 2 B B R i Bl TR IR E S R SR A3, MR E DO
HERENLZ B RS, LA KA R TE I RE . 0 L EERAR g . Ak, RGNS E G F) . 3
SR AP BEAT RS AR IR RS, DL CR R L RE RS RS TR ANC SOL B LD

%, N BRSO SRR, RIhTER Tt R A HIELIE 3, B g FaE
B BRAEE 20 SR 3. BBUHEIRWOR 4. WUTEHEL 5. KT 6. 3Bk T), BASHIL 1, R
BRI 4), ZRGEALIL T BOCHR I AR S XOCHE AR, B 1 A i AR o 2 A
R, NREEMBFEDTTT. Tkl s st it i it 7 om A I RBR SR

; : Vet 3

Figure 3. Simulation optical path diagram
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Figure 4. The optical path set-up diagram
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Table 1. Component parameter table
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Figure 5. Spot threshold image and its Gaussian fitting curve
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Figure 6. Light spot data processing interface
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Figure 7. Experimental equipment measurement results
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