L FRAR [1] 5 32 A HAS B 1
90 SPACECRAFT RECOVERY & REMOTE SENSING 2024 4F 2 H

BT Q MR M AMAH LSRRG R

2 —w ' R AR
(1 dem=s LS T, dbat 100094 )
(2 JbmthgeE K2, dbat 100876 )

B AFFFTAFRAAREANCE SRR LT ERL KNG LEARTIFE TS ZEA.
G 2T w AT ZRAKITH. RAA@EsRLe—H ik#kiiés%‘i’ j’ﬁéiﬁ-itl*l"?ﬁ‘kﬁ‘g RIrs BRI FEK
KERF TR K, RILhEEMATER AHFBERLE FHRHELELFERZ RSN, T
EHSHERERMTE. XELATHRLER, TibT é‘%%%%&%ﬁéf_ﬁ]‘ﬁt% RY kRPN S
Mz, HFQAE (Q-Type 23AX) FHR@MIIANEFTRIFEALEMRALEZ, Ak ERE T EH Fhrus K
{AEAEAE Bk E o TR B, 3 T AR R A KL AN D RRFTLF R %, ZAREAEMFME

(20 Z&af/mm) 4LAH 4 EHAAR T 0.5, 2P HEL (25 umx25 um K3k M) a2 &P EML T 65%, %
JR AR 45 R A AR e R RAT e RO ) R AR R E L TR B & | A AR R R Bt
ith A KA 5 i AR 89 5 R & Ko

KR AFHBEAFAL B QARG AFERE

FE5TES: 0439 XRRARARAS: A X EHS: 1009-8518(2024)01-0090-09

DOI: 10.3969/.issn.1009-8518.2024.01.008

n}*a

Design of a Panoramic Band Infrared Optical System Based on
Q-Type Aspherical Surface

LIU Yifan' ZHOU Feng” HU Bin' JIN Libing'

(1 Beijing Institute of Space Mechanics & Electricity, Beijing 100094, China )
( 2 Beijing University of Posts and Telecommunications, Beijing 100876, China )

Abstract The panoramic band optical system has been widely used in the field of ultra-large field of view
optics due to the characteristics of real-time imaging around the view range. For the traditional panoramic ring
optical system integrating the refraction and reflection surfaces in a block lens, the light is repeatedly folded and
reflected inside the lens to limit the size reduction of the head unit. Moreover, the infrared lens material has high
density, low transmittance, and poor refractive index temperature stability, which is contradictory to the needs of
high stability and lightweight optical remote sensors. Based on the aberration theory, the initial structure design
method of the head unit of the infrared optical system with a panoramic ring and two mirrors is discussed in this

paper. Q-Type aspherical surface was introduced into the panoramic head unit to increase the optimization
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variables. A panoramic band infrared optical system with two mirrors as the head unit is designed to describe the
difficulty in aspherical surface processing. The modulation transfer function of the system is better than 0.5 at
Nyquist frequency (20 Ip/mm). The energy concentration of full-field pixels (within 25 umx25 pm) is better than
65%, and the image quality evaluation results show that the image quality is good. This design has great
improvement in reducing the size of the system and improving the efficiency of optical design optimization and
meets the application requirements of real-time imaging with large field of view.

Keywords panoramic ring optical system; wide field of view; Q-Type aspheric surface; optical remote

sensor
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Fig.2 Two-trans head unit imaging schematic
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