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Influence of aviation low temperature on
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Abstract: To analyze the influence of aeronautical low temperature on the self-collimation focus detec-
tion system, and enables the design and correction of the actual focus detection system, the relation-
ship among various factors under different imaging conditions was investigated. Based on the principle
of autocollimation focus detection and geometry, comparison of single-point and fringe imaging, ima-
ging position and width according to different received light intensities, and presence and absence of
astigmatic conditions were analyzed. Thus, a related analysis formula was deduced. Combined with
the actual camera working conditions, the corresponding simulation of the optical system was per-
formed. and the simulation results (simulated bimodal voltage values of 1.4 V and 0. 47 V) were in
accordance with the actual test data (peak-to-focus double-peak voltage values of 1. 38 V and 0. 56 V).
The actual modification measures are carried out to improve the temperature adaptability of the self-
collimation detection system. The temperature adaptability analysis is in accordance with the actual de-

mand and has a guiding function for the temperature adaptability of the system.

i BEHF:2019-12-02; 81T B3 :2019-12-20.
HEWB :HERESP AT 2@ T EH (No. 2017YFC0822403); [ K A KB % £ £ HF4FE £ 4 W B W H (No.
51705496)



% 6 1)

XA B, 4+ A 2 IR TR X o TG R R G Y 5 ) 1227

Key words: aerial camera; auto-collimating focusing; low temperature; single point imaging; fringe

imaging

1 3 7

L R Bk BT R KRR )RR R
AR A I 2R A R W) 00 =S AL A5 0T SR L 2
Wiz & AR Al 5 AT A S A AR R
TERZ A SR A HOR th U g R R R
S — ol SR A ARG 77 X 3l AR R AR B R
FRUR R AR (A 28 B e 17220 o A A o EAG 4R
T A PR I R R R A A R A .
REENREA LY 2 SFER AR, H
— AR B AT LG 2 AR AL A 22 ORI 3R A . AR AL
eI A AR A RS TR AT AR B B B4 &
8 T AEREADE 23 PRIE 0 AR TRLR 25T I B A A
FCIS AR A SR R R . A ARG A5 I AR A
el RO R R AR IR A I A 45 L TR BT
BEA BB AE A P90 0 T BT P O 0 A
1M G 3 W 2 IE A A AR 0 .l T Eh A R =
A I U X A G A 7 I R B K S A R
JE IR B A FR AL B, T X AR B A4 AT BETE A AR
ERN PR NGERIUIN %5 1 S TSR AR R R Y U
ARk B 24T R G T R R G R AL A 45 i B
PF2E A BB L I AR T2 Y bug 45 BR1F S A9k e 45
IR 52 P A A 20 4 BUAH BLOT B A7 DL L 59 AT ATl
B . BT LA R S0 3P 852 3L 1) R AL 2 S BUR B g

T R IR R B0 A S AR A R )
WA SO ARG AR B R AR BIL B B B S B T
DA T B A B2 20 358 X 46 8 2 48 B9 5 i) gk A7
T VRAN Y 3 A B BRI 0 B 3 T AR DA i R A
Jit » 8 i IS ARL A G A AR 4 1Y) I R Bk e
AEEM T E L.

2 REAKERE

A S RWE 1 iR, BELE C

J Ol W 05 2% SRS a2 B IR AR S 1
ESBURD) i W ¢ B/ B SE P S CX ) Y2 i BU R (74
RSB MR ] R 2 e R4 HL BT
805 2 BCERE b b Ll iR 5 AR BCEAE b IR GTHE
SR E . Fat D BRI T SR B0EE a
MR TT A BCHEAS by HAEAR LRI A7 B R HA% —
B 4807 1 — B

K1 ks BErEE

Fig. 1 Schematic diagram of focusing process
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Fig. 5 Relationship between single point imaging and light intensity difference
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Fig. 8 Schematic diagram of light intensity distribution
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