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Design and Implementation of the Intelligent Streak Camera Control System
Based on Internet of Things
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Abstract: A distributed intelligent control system was implemented to make streak cameras more protable
and intelligent, which achieved the monitoring of working parameters, precise control of the electrode
voltage and scanning patterns, additionally, image acquisition and processing. Based on the structure of
Internet of things and client-server model, the system realized multimachine collaboration capabilities
about wired and wireless devices extension and mobile monitoring. Furthermore, an adjustable self-
protection high voltage ringing choke converter was designed for the system. The power supply realized
the miniaturization by the simply self-excited topological structure, and its linear adjustment accuracy can
reach 1%. The picosecond visible light streak camera with the intelligent control system was calibrated by
the Nd : YLF pulse laser (Wavelength of 526. 5 nmand pulse width of 8 ps). A dynamic spatial resolution
of 20 lp/mm (CTF=14%), a dynamic range of 234 ¢ 1 and a temporal resolution of 14 ps were reached.
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Overcurrent protection
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Fig. 1 Schematic diagram of streak camera
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Fig. 2 Architecture of overall system
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Fig. 3 Architecture of hardware system
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Fig. 4 Master controller of intelligent control system
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Fig. 5 Topological structure of ringing choke converter
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Fig. 6 Working curve of ringing choke converter
2.2 Bt
ARG R HE P -l 55 4% (Client/Server, C/S) A, il 55 2% 71 57 55080 28 ¥ 5 AR 48 78 & 7 o B Ay
BEA& B W DA, I AT LA ) Il 55 #3538 oK 1 25 4 AL [R]— B ] — 5 3% & R e gl sp— L i L CRL 48 IR 55 4D B 2
il AR SRR E SRS I B — P RIE R Gl gz iy, B 7 iR & P or oy PC R (a) 5
Android i (b) ,PC JRAATFE AL H] L R AR BCLL B 2 Fh BHR AL 345 D)6k, B s LAl DL 17 T % 5 R 5L 1Y
TP A D St A B4 0l 2 A AL i 75 oK

& CCDCamera - aasatt [=E X LU
File W/Edit WE/View Sn/Display 48 &®E Window Help —— R
& @ ¥ [ Camera Setting b li=umea| Monitoring Area |
1 e IRERR x ° o .
= - wE RE B

i 2 E: 0.0% Y
' ' & ®: o.00C ° 9
400 : MARAE: 0.000000v
) BM@MA:  0.000000A Ao
o bl || ucp mE:  0.000000V -
® Kk R: 0. 000000V
REmR: 0.000000A
EMRE: 0.000000V
R E: 0. 000000V
] E:  0.00kP
R o= 0. 0000¢+000kPa

BFAT: 0. 000000
KRR 0.0cn3/s
BRERS: O }EFR:
AARS: O &R
BEFL: @ XBFX:
BEFE: @ =FAS:
fegiER: QO

(XXX

Ready (cAP INUM scRL

(a) PC version (b) Android version

H7 &aesdRaR e

Fig. 7 Software of the intelligent control system
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Fig. 9 Visible light streak camera and intelligent control system test experiment
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