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Free Moving Time-lapse dolly Design
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Abstract The supply of DSLR cameras has increased recently. Because of its widespread use, different types
of DSLR camera video techniques have also been developed. Time-lapse is an effective filming technique that
helps produce a fine-quality video clip by taking pictures of multiple camera shots during certain time intervals
without recording the actual video clip, as the existing technique does. Machinery equipment (dolly), which
controls the speed of movement and shutter, needs to be deleted. This paper introduces a method for a
designing movement system that satisfies the design conditions. In addition, this paper proved the validity of the
design by performing stress analysis on the static and dynamic conditions of the final design.
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[Fig. 1] The difference of time-lapse and frame rate.
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[Fig. 2] Astro dolly of skypix co.
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[Fig. 3] System of time-lapse dolly
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[Fig. 4] Component diagram
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[Table 2] The selection of the photo coupler

compatibility Size Economics total
1~3 1-3 1~3 o
Interval
3 1 1 5
Release
NTE 3086
Photo 3 3 3 9
coupler
TLP620
Photo 1 3 3 7
coupler
NTE3086- Arduino2} $3to] 2= 37]7} Ao} H

e EY o AL 7Hg A A"ste] 2 Al A
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[Table 3] The selection of the motor drive

Economics Size Output total
1~3 1~3 1~3
H-BRIDGE 1 1 2 4
511-L293E
Motor Drive 3 3 2 8
BA6208
. 2 3 2 7
Motor Drive

REgo| 2707k 2an o ALgEL REEeto|nE A

21.3 XY ot =& 5o,
2 32U 2B AR 1 37 W o
A7t REES dx 3ttt ZEE2]E Table 1, 2, 33} [Table 4] The selection of the motor
o] A AlA'E Wsks CPU, AEA|O1E o 2 Price Output torque Velocity total
& A=, BHE Aofslt mE Seloluz LA A 1-3 -3 -3
e, 3 3
875 pm| 2| 6 8kg possible) | (001 mjs)|
. 1 1
[Table 1] The selection of the controller 25 rpm 2 (3.6kg possible) | (0.04 mjs) 4
Economics | Availability | Accessibility total 1 1
1-3 1-3 13 S0 pm |1 (2.6kg possible) | (0.07 mfs)| -
AVR
Atmega 1 2 1 4
128
Arduino AA o] FEE A T FE %] Table 533 #7]
Atmega 3 3 3 10 £ A9 Ad7gste] Aol Aoks W] ¢kal 7|0l & o]&
328 54 ok B F71e e 240] 247} A2 Sfo]
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[Fig. 5] CAD models of the wire & pulley moving system.

[Table 5] The selection of the moving parts

Friction Area| Error |Length Limit
total
1~3 1~3 1~3
Gear & Belt 3 1 1 5
Gear &
. 1 2 3 6
Wire
Pulley &
1 2 1 4
Belt
Pulley &
. 2 3 3 8
Wire

53 5o 4] ofolojis WI7h Qofubx] gk 2l

gl olo|o|(Static wire)E AMEEIT},

[Table 6] The selection of the material

Corrosion| Strength |Machinability total
1~3 1~3 1~3
Aluminum 3 3 1 7
Acrylic 3 2 3 8
Wood 1 1 3 4

Fajo] 2 dojubA] okal BEE F4skn 7hg/del
$419 Acrylic2 AR5k

[Table 7] The selection of the part

Element Parts
Control Arduino Atmega 328
Shutter trigger NTE 3086
Motor drive 511-L293E
Motor 8.75 RPM
Moving Parts Pulley & Wire
Material Acrylic
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[Fig. 71 Implementation of rotational function.
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[Fig. 8] The final prototype of the time-lapse dolly
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[Table 8] Material property of pmma

Materials PMMA
Tensile Strength ultimate 62 MPa
Yield Strength 69 MPa
Breaking strength 87 MPa
Modulus of Elasticity 2.9 MPa
Poisson’s Ratio 0.3
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[Table 9] Condition of limitation

Safty factor 3
Yield Strength 69 MPa
Allowable Strength 23 MPa
Tensile strength ultimate 62 MPa
Modules of Elasticity 2.9 Gpa

Poisson’s Ratio 0.3
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[Table 10] Upper stress analysis of load

\Niii;)ht 2 3 4 5
3\4;1‘)2() 218 437 656 875 1094
V\E:;ht ; 8 9 10
3\’;‘}*}; 133'1 1532 1751 1969 2188
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[Table 11] Stress analysis of load & gradient (MPa)

angle
. 10° 20° 30° 40°
weight
9kg 19.6  20.09 207 217 223
10kg 21.8 2232 BN BEE BB
angle
. 50° 60° 70° 80° 90°
weight
9kg 228 2275 222 214 208

10kg 253 252 p47 2371 D31

i=§

Table 11 £3] 24 Aat B4 U zter} 2718k
= von-mises stress FA] AP Z o2 =715} A 10kg
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[Fig. 10] Analysis of vibration
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