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Design and Performance of Fine Tracking System Based on
CMOS for Quantum Communication
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Shanghai 200083, China)

The component of fine tracking system for quantum communication is analyzed

The high frame CMOS

detector is suit for fine tracking sensor because of the pulse beacon light and the frame rate up to 2. 5 kHz by
within 41 prad in the static state and =8 prad when the platform is moving. By frequency analysis, the disturbance

integrative design method. The piezo fast steering mirror is used for fine mechanism. The fine track control loop is

analyzed by discrete design and root locus method, with the result of control parameters and system transfer
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function. The laboratory and outfield 32 km vehicle platform experimental tests are implemented. The accuracy is
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Fig. 1 Structure diagram of fine tracking system
2.1 rBIRERIRNEE

TE SO (5 R BRER RGP 12 2R U 42 BR &R
w5 (4QD) , 4QD Jy B F iy, 7 YE AR w5 . B AF 75 S
X, Hz JBEAE R i K . CMOS #3025 4 1
e 2O B 52 e B/, 3 5 T T ML Ak .
FyAh AR O T B IR AR DGR RO
B A2 L 2R 10 kHz BBk b6 e A SR I .
BCET . 4QD A fik op = 7 B 480t i 4 R O R 4 Ak
FARERH T REEMII . M CMOS #5025 2 B0 4%
1 AEH WU/ T ik o e A A I AR Z 5. Ry
TN B W T ST B 0] g R ] R A
(FPGA) [ty 55 18 10 25 5K 2 | 15 100 4h B K A s o6 47
B A — A CMOS S50 45 50T » B 40 3R $2
BULT- [ 5E (B 2) . 8 T A R il B 207 & 4
B, B # W 7 OK T 2 kHZY, R A Cypress

MOS)Q logical —> synchronizing signal

driver — X Y-coordinates X

. reference
image data | x_coordinate X l ]
FPN centroid =)
Y >

image reference
process ACG Y . =]
o centr01d &
ivider =
FPGA MAC °
MAC S

Y-coordinate

2 KERER CMOS H 5 i il v s 45 1
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Fig. 7 (a) Picture of fine tracking system, (b) tracking error in static state

1501 (@

of Ll
j il i
(B L

o 1 2 3 4 5
Time /s

Tracking error /urad
=]

|
p—
(o))
[=)

150 )

~ 100}

£

2 50}

5

§ Of

°0

£ 50}

Q

5-100-
~150

Time /s

8 (a) 30 RE B R BB 2 22 5 (b)) % 30KG B B2 IR B 8 22

Fig. 8 (a) Tracking error of coarse loop on vehicle, (b) tracking error of fine loop on vehicle
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Fig. 9 (a) FFT analysis of coarse loop error, (b) FFT analysis of fine loop error
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Table 1 Contrast of FFT wave peak value

No. 1 No. 2 No. 3
Frequency /Hz 5 7.1 14. 2
Value of Fig. 9(a) 14. 4 8 12.3
Value of Fig. 9(b) 0.54 0.45 1.5
Rejection ratio 26.7:1 17.8:1 8.2:1
Frequency multipl
a Y Py 133 126 116
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