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Abstract

Infrared scene projector can simulate multiple types of targets and backgrounds, which can eval-
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uate dynamic test of photoelectric detection systems. In order to improve the frame rate and the
grey level of the midwave (MWIR) scene projector, the design scheme based on dual-DMD (Digital
micro-mirror device) is presented. The overall structure is selected according to the characteristic
of optical system and operational environment of the midwave (MWIR) scene projector. The finite
element analysis of the system is carried out according to operating environment requirements,
which results show that the mechanical properties meet the specification. The results of the test-
ing for the projector illustrate that the performances of the optical systems meet the specifications
of the infrared scene projector.
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Figure 1. Diagram of scene projector
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Figure 2. Medium wave infrared scene projector
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Figure 3. Diagram of barrel assembly
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Figure 4. The structure of lighting system
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Figure 5. Finite element model of projector
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Figure 6. Displacement cloud image under working con-
dition 1
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Figure 7. Stress cloud image under working condition 1
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Figure 8. Displacement cloud image under working condition 2
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Figure 9. Stress cloud image under working condition 1
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Figure 10. Displacement cloud image under working condition 3
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Figure 11. Stress cloud image under working condition 3
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Table 1. Maximum stress and displacement of under three working conditions
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0.000121° < 0.00055°, V& TR AIE A B (A% S ABLVE St K 9 FE VG FRLZ 1N o

THAF AR TA04 (GB/T3191-2019), HATIHisREEA o) =275 Mpa «  HITH 5] 18 KR J) R X
Hjtahn 8 g higE Lol R, HAH 0.07MPa iz /N FHihi i E o, = 275 Mpa , BTt T EE 2 7 K.

4. REFHMR

AL SABE AR RGP & TEIL(— 8P AEMAS RS R: 5 — 8 E R
ERRBAEREBIMER), PR S ACEAI ZEE(rT EAE AT @B IR, BR) S 4
R[] KRG OORE T AL E, HACHECR BT & BN SO AOR 2K . BRI
BN AN AN 256 SURKFER, AN R G5, SRR B a5, 5
BAOGRE R B GRETT HAURE R B ORI RIS 5, KRB EoR 28R a4 B8] MALBL i )
FEH A, BB P DMD MR BIEE T, 52101 12 Posi) RSt KL 5] 12 AR RE i 42 3

DOI: 10.12677/iae.2024.123046 360 s 5%


https://doi.org/10.12677/iae.2024.123046

R %

KRB, BGREA REFIIKEE.

6319
1 DL
117 | 6400

" 6200 |
16
15| 6000
5715
14 5800
18 5600
3
5312 | 5400
s212
i | 5200
0 5000

4910
4809 | 4800

4708

4608 | 4600

4507 | 4400

4406

4306 | 4200

4000
105 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 px

Figure 12. Testing result of the grey level
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