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Study of 3D Simulator for Human Hand Writing
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Abstract

a disposable coffee cup in coffee-selling stores.

A light-weight enough to be portable yet functionally complete hand-writing machine was designed with hardware
assembled and software implemented. The machine simulating human hand-writing not only allows identical massive
scriptings on papers in human’s proxy, but also offers emotional appearance as if the script was directly hand-written in
ink. The features of human writing were independently put together to complete the action of scripting. The writing style
could be altered in order to mimic a person’s own specific writing style. The present work demonstrates that the assembled
hand-writing machine was able to duplicate writing of scripts in almost parallel lines in consistent manner. The machine
can be used in the emotional marketing area where seasonal greetings or thank-you cards are to be sent in massive manner.

The pen-holding machine can also find an emotional application such as writing a short greeting note on a plastic lid on

Key Words : Simulator(%2A}), Human hand writing(AF 24), 3D(3AF%), Plotter(Z=E]), Code translation(Z =2}
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/] AAZt Delay &=
// CPU Clock
// 1.8Ghz —> 1,862,030,000
/! G M K
// Example
/] 1S : 1862030000 Clk
// 1000mS 11862030000 CLK —> 1 mS : 1862030
// 1000000uSec : 1862030000 CLK —> 1 uS : 1862
// 1000000uSec : 1862030000 CLK = X uS : ? Cnt
/] X = 1862030000 * x / 1000000
/!
/!
/] Ol Rl
/] 1.82%&%
/] 18& : (360/1.8)/2 = 400 pulse * 10 3|& = 4K Hz
/] 20 2|& = 8K Hz
/] Duty 50% J+8
/!
/] 2KHz @ 1000000uS / 4000Khz = 250.0 [uS]
/] 4KHz @ 1000000uS / 8000Khz = 125.0 [uS]
/] 8Khz : 1000000us / 16000khz = 62.5 [uS]
/] 16Khz @ 1000000us / 32000khz = 31.25 [uS]
// 32Khz : 1000000us / 64000khz = 15.62 [uS]
/!
Procedure CNC_uDelay(uDelay : Int64);
Var
hrRes, hrT1, hrT2, dif: Int64;
begin
if QueryPerformanceFrequency(hrRes) then
begin
dif := Round(hrRes * uDelay / 1000000);
QueryPerformanceCounter(hrT1);
repeat
QueryPerformanceCounter(hrT2);
until (hrT2-hrT1) > dif;
end;
end;

Fig. 6 Routine realizing real-time pulse generation
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Fig. 7 Interface handling 3-axis operation
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Fig. 8 Typical example for thread job

Case 1. Bolt Screw(lead 1.25 mm), 1.8-degree, microstep 1/2

[l BELUp

300.0 [rotatedmin] Test
2000.0 [pulselse

0.0031 [mmfpulse] t o Total Char# : 177

Bimmised [l Total Vertex# : 14960

15.5 [min] [ «l3] = ] Pase Region (Logical) :
(-34,-34) - (21001,26309)
Region (Physcial) : 82.17 x
102.90[mm]

iz Il Total Point # : 1766611
Lead [mm] [POil’ltS]

Est. Time # : 927 [Sec]

(@

: Motor RPM
: Motor signal frequency
: equipment resolution

300.0 [rotate/min]
2000.0 [pulse/sec]
0.0031 [mm/pulse]

2 [mm/sec] : equipment speed (1 axis)
15.5 [min] : actual printing time
Total Char# : 177, total printing characters

Total Vertex#
Region (Logical)

1 14960, total Vertex
: (-34, -34) - (21001, 26309)
coordinate
0 82.17 x 102.90 [mm]
real area for the equipment
: 1766611 [Points]
Total points created for Vertex
1 927 [Sec]
Estimated time

Region (Physcial)
Total Point #

Est. Time #

(b)
Fig. 9 (a) System simulator, (b) meaning of results
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Table 1 Tabulated results for simulation

rev/sec angle performance capability lead speed Hz print area resolution time (minute)
5 1.8 1/2 1.25 6.2 2K 64x82 0.0031 15.5
5 1.8 1/16 5 25 16K 32x41 0.0016 1.6
5 1.8 1/8 5 25 8K 67x82 0.0031 3.1
5 1.8 1/4 5 25 4K 131x165 0.0062 6.3
5 1.8 1/2 5 25 2K 260%329 0.0125 12.5
5 1.8 1/16 10 50 16K 66x82 0.0031 1.6
5 1.8 1/8 10 50 8K 132x164 0.0062 3.1
5 1.8 1/4 10 50 4K 268x328 0.0062 6.3
5 1.8 1/2 10 50 2K 507x657 0.0250 12.5
5 1.8 1/16 20 100 16K 127x165 0.0016 1.6
5 1.8 1/8 20 100 8K 263%329 0.0125 3.1
5 1.8 1/4 20 100 4K 530%x657 0.0062 6.3
5 1.8 1/2 20 100 2K 1049x1318 0.0500 12.5
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