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Development of a Find-On System for Material Warehouse
Management Suitable for Use in Small and Medium-Sized
Businesses
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Abstract

This paper developed a smart factory-based Find-On system to optimize parts input/output processes for addressing
labor shortages and low productivity in SMEs. The system consists of a material management program to reduce
parts registration time and hardware utilizing RGB LEDs and QR labels to shorten parts retrieval time. Before the
system's implementation, parts output time showed a wide range (92-748 minutes), with many cases exceeding the
average of 278 minutes, causing production delays. After applying the Find-On system, the average output time
decreased to 84 minutes, a 69% reduction. However, the issue of some parts still exceeding the average time
remained. To address this, a weighted adjustment was implemented, placing frequently used parts near the entrance,
which further reduced the output time per part from 0.6 to 0.4 minutes. Ultimately, a 77% improvement in
production efficiency was confirmed compared to before the system was applied.
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Parts Release
request Date Base Table 1. Database table
PaLrt in{prmatign o
ocd (I,c:tlaco ° Transmit € Column name Data type Description
n location code I
Material  |part information information | Mobile IPN VARCHAR(20) | Intemal part number
management > Sever — Rack
program WiFi MPN VARCHAR0) Manufacturer part
Parts number
information CQ”'ffoll manufacturerName| VARCHAR(S0) | Manufacturer name
signal -
Barcode compongntDescrlpt TEXT Component description
Scanner Ws28128 —ion
1 |LED BAR
Part registration Parts : Common parts or not
information isCommon BOOLEAN (0% ruie)
Parts delivery
information usageFrequency INT Usage Frequency
) historylD INT History 1D
2| —{ A A%! Il ek é‘,‘ °
. kad,1' Fing ?”F (L—O e ;Ld | LOT | VARCHARZ) LOT ID
ig. 1. Block diagram of Find-On system development Quantly INT Quanily
) ENUM(IN
. . inOut o~ In/Out
MY Ho|Euo] 2 FF A H(Part information) ouT)
- . - timest: DATETIME king hours
9} 92 Z= Ho]E(Location code data)S | AA L MESiamp wordng o
- kitting_no INT kitting_no
o] =] o ; ASY
% |3, PDA(Personal Digital Assistant)= A1 supplielD | VARCHAR(10)|  supplierlD
AIEMl 7152 7Hto 2 AR FuE& HA AX supplierName | VARCHAR(50) supplierName
2A, FE A1 B, "ol 4 59 4FE + StockHistory supplierCode | VARCHAR(15) supplierCode
Pat7) e AL, B A2HolHE PDAS 5
3 AMEFE FAZ HolHE A & 2 » L
} _ pickinglD INT pickinglD
< 53] Aol 2 (Control signal)S WS2812B LED
Hiol Hggith ol& B3l 54 A FEFS A
Aoz FIANTY & Yot =3 WiFi MEYIE & pickingDate DATETIME pickingDate
- i N Mobile rack to
IS 7} AATIeE A% IHE X isSent JSO
ﬂ TH PD“A} = ]_L 2 AFH RS A QRCode | workerD | VARCHAR(5)|  workerlD
&2 o7 7JAlsta vhgsit) workerName | VARCHAR(30) workerName
do]EjHjo] A~ HolELe F 13 71%1, BZ AW QRCodelD INT QRCodelD
o)z 10]2] . o IPN VARCHAR(20) | Internal Part Number
(Parts), =1l ﬁ(StOCkI’IlStOI'y), QR = ] LOT VARCHAR(ZO) LOT ID
(QRCode), 1. X (Storage)oll et HolEZ +4 locationlD | VARCHAR(10)| _ Location ID
E]D:L PDAS”]' Hlﬂ 7+ }\E]}\]Zl_ Eﬂ O]H %715}‘; 3/]}‘\1 locationlD VARCHAR(10) locationlD
Storage A-01-01 (Zore A, shelf
Ane T 5 Y= Ak e |VARCRIOT copatment
maximumCapacity INT maximumCapacity
- - currentStock INT currentStock
2.1.1 27] "Holguol~ 75 9 Y1 &Y
- _ QR ZE=+ LED EA7] Yo AX %W, LED %
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Table 2. Description of material management program
(Inbound/Outbound)

Number
To search for supplier name and
® o
kitting_no
@ |Kitting instruction sheet
Parts shipment information
® .
special notes (Common/Uncommon)

Explanation

Kitting_no information display
® | mobile rack control
QR label printing

® Parts storage location information
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ESP8266 Wi-Fi EES AREsl AW} ESP-07S &
(BE) 7o) vESaE 4%t

| PHP At I

Wi-Fi
5V POWER
12 OLED
ESP8266
LM1117-3.3V ESP-07S WS28188

74HCT125D
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Fig. 3. Block diagram of Find-On system hardware structure
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WS2812B LED BARE 5V AHYS Lo & sl
7T4AHCT125DE AH83ll 9-& F5¢tt LED BAR
o el 339 Zon, §3F9 3, 3, YA
& FHE AR TR Yepinh A AR
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¥ 3 23S 0|88 WS2812B LED BAR AN FEA|
Table 3. WS2812B LED BAR status display using mobile
rack

Color Status display

blue | Status before registering parts

pink | Status after registering a part

Status after registering the location code to
save the part

red

sound |If the location code to save is different

green | Status that the parts have been shipped
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Fig. 4. Find-On system hardware design drawing

Table 4. Find-On system hardware specifications

Part Name Description
Wi-Fi Module ESP8266- ESP07
Power Source 5V IN Connector

Power Regulator LM1117-3.3
LevelShift Drivers 74AHCT125D

OLED CON

Header Box 2+5

Data OUT Signal

3Pin Connector

MCU ResetControl

AT90S2313

Reset

HRI3DCO5H

Data OUT CON

3Pin Connector

Power Source

5V IN Connector

Program Loader

ECH350R (5Pin)

RS232 Monitoring

ECH350R (4Pin)

SIS SHENSHONONSI ) (GOSN O] =

Data IN CON 3Pin Connector
RGB LED BAR WS2812B
Display OLED (Organic LED)
OLED CON Header Box 2x5

J% 5. Find-On A|AE SEF AE|
Fig. 5. Find-On system operation status
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Table 5. Data before and after applying the Find-On system

Time per After Weight value
» Number part .before applying the adjustm_ent after
kitting_no of parts applying the | Find-On app_lylng the
system system Find-On
(minutes) (minutes) | system(minutes)
LCM-1 47 R 9 9
LCM-2 43 85 9 9
P2M-1 63 169 21 21
P2M-2 68 182 23 23
P2M-3 77 273 15 15
P2M-4 12 286 118 75
P2M-5 110 281 116 74
P2M-6 107 218 155 99
HKM-1 192 256 64 64
HKM-2 100 330 30 30
HKM-3 78 9 16 16
OTM-1 R 9 6 6
KTM-1 128 243 38 38
KTM-2 184 304 77 77
KTM-3 80 360 79 50
KTM-4 309 386 350 235
OPM-1 78 9 16 16
OPM-2 209 279 87 87
OPM-3 171 282 114 75
AlM-1 147 333 61 61
AM-2 236 2% 303 204
TRM-1 230 283 295 196
TRM-2 125 238 21 21
TRM-3 168 381 112 69
TRM-4 102 267 70 44
TRM-5 135 257 59 59
TRM-6 171 282 114 71
TRM-7 143 324 55 55
CBM-1 132 251 121 77
CBV-2 92 146 31 31
NCM-1 125 240 21 21
NCM-2 11 283 17 74
ALM-1 311 389 352 237
ALM-2 148 335 57 57
ALM-3 204 272 68 68
MPM-1 115 293 27 27
MPM-2 100 330 13 75
MPM-3 81 365 80 50
EVM-1 78 9 16 16
SAM-1 561 748 47 47
SAM-2 262 328 66 66
SAM-3 101 333 30 30
SAM-4 129 245 4 4
SAM-5 139 315 60 60
SAM-6 104 272 26 26
Total 6438 12229 3702 279
Time/Part 2 0.6 04
Average
b meg 278 84 64
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Table 6. Weight calculation according to frequency of use of parts

Part name 7 T R, Cic,i :100r g : 827 27 g S Rank;,(S;) Note
Resistor 2391 37.1% 37.0% 1 0.772 0.286 1 Common
Capacitors 1,806 28.1% 65.0% 1 0.772 0217 2 Common
IC 775 12.0% 77.0% 1 0.772 0.093 3 Common
Others 413 6.4% 84.0% 0 0.228 0.015 4
Transistors 264 4.1% 88.0% 0 0.228 0.009 5 264>261
Inductors 261 4.1% 92.0% 0 0.228 0.009 6 264>261
Diodes 223 35% 95.0% 0 0.228 0.008 7
Connectors 160 2.5% 98.0% 0 0.228 0.006 8
Relays 80 1.2% 99.0% 0 0.228 0.003 9
LED 51 0.8% 99.8% 0 0.228 0.002 10
Fuses 14 0.2% 100.0% 0 0.228 0.0005 1
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