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Design and study about field diaphragm of receiving
optical system in a laser rangefinder

WANG Gang

(Navy’ s Representative Agency Positioned in China Electronics Technology Group Corporation 20 Institute, Xi’ an 710000, China)

Abstract: To improve the suppression capability of the background stray light and the small-target detection capability
of a laser rangefinder, a field diaphragm matching with the field was added in the receiving optical system of the laser
rangefinder. Good results were obtained by the theoretical analysis and the experimental verification. The results show that
the field diaphragm has better effect on the stray light suppression, the noise reduction and the detection sensitivity

improvement. The ability of laser rangefinder with the field diaphragm was improved to about 1. 18 times than that without

the field diaphragm. The new laser rangefinder has better ranging capability than before.
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Fig. 1 The receiving optical system with field diaphragm

Fig.2 The 3-D model of the receiving system
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Fig.3 The sample of a receiving optical system with field diaphragm
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Fig.4 The schematic diagram of stray light restraining test with field di-

aphragm
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Table 1  The data of the stray light restraining test with field diaphragm

the diameter of R photocurrent  photocurrent
) . receive field
field diaphragm /nA changes
no field diaphragm 4mrad 25.3
0. 6mm 4mrad 5.5 reduced
0.5mm 3mrad 4.4 reduced
0.4mm 2. Smrad 3.3 reduced
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Table 2 The high voltage of the avalanche detector

.. field no field
condition . \ remark
diaphragm diaphragm
same background 369V 298V building
escalate 5° 369V 293V background
air background 402V 313V receiving lens
point to the
sun( no positive) ,
tilt change 10° 402V 286V and adjust the tilt
the noise the distant
frequency for 364V 305V © (tls. dn.
mountains is
the same fixed (700Hz) (700Hz)

background background
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Fig.5 The comparison figure of the influence of the field diaphragm on
the noise in receiving channel
a—the signal of receiving channel without field diaphragm b—

the signal of receiving channel with field diaphragm
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