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Fig. 1. Essential components of video microscopy: mi-
croscope, video camera and computer for image cap-

ture and storage.
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Fig. 2. Schematic of light path in a upright bright-
field microscope. While the light intensity is strongest
at the focal point, and the rest of the sample is also

illuminated.
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Fig. 3. Principle of laser scanning confocal micro-

scope [26],
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B4 (a)iliT COD it 54 5 B 1T (b) RIHE
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fr B, P I P R B T A OB T2 B (d) WS
(e T

Fig. 4. (a) Microscope image from a CCD camera;

(b) enhance image contrast by band-pass filtering; (c)
estimate particle position by pixel brightness, the cir-
cles indicate possible positions of the particles; (d) re-
fine threshold value of brightness to find precise posi-

tions of the particles.
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Fig. 5. Schematic particle tracking technology. Pale

colour indicates the initial position of the particle, and
dark represents the correspongding position of the par-
ticle after At time, based on the minimum distance of
the particle motion. The number indicates the same

particle.
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1986 4, Pusey Z7E (Nature) b &% B B,
UE BT AR I A PR AR AT 2 Fh A 2R IR A4 AR 40 Bk
SE I, X — SN A T 1A AR08 2 HRiR
RSE FIARAT 9. 38 05 2 URE i R T A i U
T F= A IR B, Pusey 55 & BUAS AR 43 £
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JiR 43 - R TCVEAE B ROBE R AT B 9 () B A
{515 T 4 T AR A 1R 2 58 B 940 5T 45 ) R G A TR
LS.

AR, Bl UG AL PR A 1 R & B FE I
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FUIRAA BT P A I e IR M TARE I B R 5, 3%
WA AR C 2 F R € B TT AR A 2R ) & Bl e 2R
ASAHAZ Rl S T IR AA (138 B AT 9 RA S AE B HL
TR B FUR AR RIGOU S M B) )57, 8T
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RIS Weras

Bl6  Mefhik R ©

Fig. 6. Phase behavior of colloidal suspensions [8].
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Fig. 7. Typical two-dimensional colloidal system. From left to right: disordered structure of the colloidal glass,

hexagon packing of the colloidal crystal and network structure of the colloidal gel.
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Fig. 8.
particle in ¢ = 0.56 system (from Ref. [10]).
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(a) Mean square displacement for different volume fractions(¢) of colloids; (b) a trajectory of a
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9 HERF IR (a) TS| S AR (b) FIVUSARALTR, P I Dy RV B ZEL X (9 Aok B SRR [37])

Fig. 9. Four-point susceptibility of repulsive (a) and attractive (b) colloidal glasses. The insets are coopera-

tive rearrange regions (from Ref.[37]).
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Fig. 10. (a) Summary of kinetics during the precursor-mediated crystallization, solid lines indicate the major

pathways, and dashed lines represent the minor pathways; (b), (c) snapshots of the spatial distributions for local

order parameter (b) and local density (c), a poor correlation between them is observed, and the nucleation events

rarely start from the densest regions (from Ref.[43]).
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Fig. 11. Square-to-hexagonal crystal transition: (a) Temperature profile in the zy-plane, the contour spacing

is 0.2 °C, the red square is the area shown in Fig.(b)—(g). The colours represent different values of the

Lindemann parameter. The results indicate there is a liquid phase before the nucleation of the hexagonal

crystal (from Ref. [44]).
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Fig. 12. Microscopy images for the melting in three-dimensional colloidal crystal. Crystal melts from the

grain boundary (from Ref. [19]).
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Abstract
Combining precise microscopic measurement with quantitative image analysis, video microscopy has become an
important, real space experiment technique to study the microscopic properties of soft matter systems. On the one
hand, it provides a basic tool to observe and record the microscopic world. On the other hand, it offers a essential
experiment method to study the underlying physics of the microscopic world. This paper reviews the development of
the video microscopy, introduces the corresponding hardware and video processing software, and summarizes the typical
applications, and recent progresses of video microscopy in colloidal suspensions. The future of the video microscopy in

the soft condensed matter physics and interdisciplinary research is discussed.
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