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ABSTRACT

This thesis is a warehouse management system. This includes hardware and
software. The hardware are two working. The product counts and decreases the product
from the infrared sensor when the product is passed. Turn on location lights to guide
employees to pick up the item correctly. Arduino is the controller of the equipment on
the shelf, as well as the current status to the server. The portable device is responsible
for navigating the staff in a warehouse with short directions. The device can read the
product information from the label. In the database is designed to store data from the
product and activities in the warehouse include the program page use to modify the
product information on program. It is send orders to employees on portable device to

pick up or refill goods and show status of employees beheavior at the current time.
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- wasneuGeNduUNN 16 Wasn
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- nyzualudesdngl 3.3 V 50 mA

- MUEANMUT WY VUIA 256 KB

- RAM 9u1% 8 KB

- EEPROM 2u1e 4 KB

- 16 MHz clock speed
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- RAM vum 1 Anglua

- NUIBAIUIMUY MicroSD

- USB 4 wa3sn

- LAN 1 wese

- 802.11n Wireless LAN

- Ugys 4.0

- 5995U HDMI/Composite #1114 RCA

- NOABUNUSLEIA 40 WA
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ASHNNE USTNBUAIY 3 AFUAINUD AB 900 MHz, 2.4 GHz wag 5.7 GHz tneSudd

doyaaineglignimualnldaauninudluyie 2.400 - 2.525 GHz

Ui 2.6 laezunsusiudednyanaing NRF24L01
(91984lay https://mcuoneclipse files.wordpress.com/2013/07/nrf24101-block-
diagram.png)

mssudsdnyanadldraululasiiiiranud 2.4 GHz figns1usnetil 250 kbps
&4 2 Mbps fszeznsdadyanildnsounquiail 100 wes aunsoulseinisdeans
oonléidu 125 Yossewing 2.0 GHz fis 2.525 GHz lasdnwurresnduingdu feil

- IdpAuAd1ud ISM Band 2.4 GHz AldAusilan

- UBQANFYYIUUUY GFSK

- 0, -6, -12, and -18dBm gnlusunsulidmsiunisdsdyarnneen

- Snsnisdsdyanaanunsaiinualii 1 Mbps 13e 2 Mbps

- y9ulany 16MHz +60 ppm crystal

- -82 dBm RX sensitivity at 2Mbps

- -85 dBm RX sensitivity at 1Mbps

lunsdeansvesgunsal 1 Maunsadueiums
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Pipe/Address m

2.401 GHz 5 letter string

NRF24L01 T~ S m

NRF24L01

Y

NRF24L01 |

2.402 GHz

NRF24L01 g

2.525 GHz \ NRF24L01
NRF24L01 < > NRF24L01 \

2400to 2525 MHz

1MHz spacing - 125 channels
NRF24L01

4 d

i B
\
i

Ul 2.7 msAnsedoassewinediudsdayaaiing NRF24L01
(81983lm8 https://howtomechatronics.com/wp-content/uploads/2017/02/NRF24L.01-
Working-Principles-of-Channels-and-Addresses.png)

AuFITRYDINSUAT 10Ny

- IpAuAaud ISM Band 939Aud 2.4 GHz

- Twdarus Usendandsay

- fidosnnsdoans 125 voq

- Sms1uenegil 250 kbps i3 2 Mbps

- nazudlugesdngln 1.9 - 3.3V

- MAAYYIUVIPBN +20 dBm

- nszualniivadduna 11.3 mA 7 0 dBm
- nszualiivnesudyin 13.5 mA idnsnisdsduaialueinia 2
Mbps

- AszualnvzIaN1YIN9U 2.6 UA

- AFUANFRYIUAITN

- 14lUslmaoa Enhanced ShockBurst

- gV IVaEYIIY -20 9 -70 B3N


https://howtomechatronics.com/wp-content/uploads/2017/02/NRF24L01-Working-Principles-of-Channels-and-Addresses.png
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- AN TINULUUUSENEIANE 1
- AIOMNUALEALATATDIUN TN Lne S lullR
- frsuuawefuuuianz YilviedostuanuianainluiFeswes
nssegUnsaliinlziam
3. plug and play ﬁammgmﬁm%’mamﬁama%ﬁﬁmum%ﬂmlﬂmﬁna%w
uazduma Wevagliadesnouiamesamnsonnaaeuuarltaugunsailniign
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BUNT TN

5. HDMI Aeneindmiuiieureifieddyaadaiiifievan nwas oy
szuufinen duilwldnniifinnuandenguuarauda lnglidnnsdusadeya Snis
lisdusioswioaeduiianiudn

6. MiraNudwsy Aevheanudrvnadnfiaunsatuiindeyaldlagll

rodldnszuali doyalaiinisgaymeliedanseuali



13

7. RAM o wihgaudriiasaivhaudeideinszualnihunies e
nazualii deyalu RAM Aazmely

8. EEPROM Aa wisanudiiiavndetuiindenaluisnonisldnszualii
Soauteyasvaudeyatvualianinsnidenaviangdild Sunlunsdudin

ToyadninTuIuASS

2.3 RFID
2.3.1 dqudsznav

[
[ Y

2.3.1.1 thedeya (Tag) Inethedastuiindeyaifeafuingduiugienly
melulzUsznaulueig

- 1ulas%Y (microchip) tivdayavesinglilundlsaiiudn Ty
miawausd o1adunvudiuldodiuies (ROM) wie s uradou
RAM) TagUnd nursadudnuveuldediuies ldaziiudeya diu
miwanuduvutisuiadsuaglfifudoyadinsn Ahedeyatuiaias
sruhmsinsedoasiiu

- &19971m1A (Antenna) WuvaaiavuadndiimihAiduaiennie

'
[ aa

dnsusu-dedyannnudive uwagasimasulidululesty

sUl 2.8 tedoya RFID
(971983lm8 https://cz.\nwfile.com/ /cz/ raw/ve/53/xd.jpg)

'
A 1

2.3.1.2 40399811 (Reader) \Uugunsaidmiveu violeudayaadludie

@ aa 1%
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Uil 2.9 1A3es8u RFID
(9198491m8 https://cdn1-shop.mikroe.com/imeg/product/rfid-reader-board/rfid-reader-
board-large_default-12x.jpg )

2.3.2 nanN151ineu
- ' ' = oo U 1A

1. 138987U xUdsafuLmvanlnieentinaena wazaeuduingd die
v = 1 < = 1
ToyaluuInaauuulvanvsely

2. diefithedoya wWnnegluusnuawuudvin dedeyaszlisundanu
TihAdnanmsndenihvesrduwiminiiiivilisesaglutedeyaieu way
defeyaluniheanudtesnunniameeinmeniegaisludedoya

3. 1A39981UATIITUNTUABULUATRIRAULAILUaIRBnu LT uTaY AL

P lulgnusiald

gﬂﬁ 2.10 #dNNI15V9U RFID
(9198491m8 http://www.thaieasyelec.com/images/electronics-in-chapter/rfid-

basic/02.jpg )
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2.3.3 ¥1A3gIUATINA
1. %29auden (LF) flanudegludae 125-134 Alaidsnd sveznatesnin 1
wns dnwunistdanlu Yednd dreduaiulue
2. tsmudige (HP) fanudeglurag 12.55-13.56 wingidsnd szogmation
N1 1.5mns dnnunistdanlu viesaye aunsaniia ssuuila-Uauses
3. ﬁ?dﬂ’)’]ﬂﬁ@ﬂ?jﬂ 400-1,000 LUNLLEIAL SLEENIE 1-5 LUAT UNWUNIThTauly

AAUAT FAUTIVN Winendua
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2.4 1aL99
2.4.1 aepUsEnav
6 v 3 1 =
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I <& A 9 ¥ o a I
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& & &y
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a s o v a ¥
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5197 3.1 grudieya productdetail
Tosuus Uselan ARANYLY ARAN BT LAY
productld int(10) PK auto_increment
productName varchar(100)
location varcharr(2)
totalquantity int(3)
order_pair varchar(4)

51971 3.2 grudeya good
Foruys Usem ARANYLY AANBUE LAY
No int(8) PK auto_increment
productld int(10) FK
productName varchar(30)
quantity int(4)
date datetime
officer int(8) FK
status varchar(10) default = require
type varchar(1)
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Forus Usenm AMANWALY AANYUE LAY

officerld int(10) PK auto_increment

officerName varchar(30)

password varchar(10)

Position varchar(15)

Status varchar(10) default = ready

orderstack int(2) default = 0
a5t 3.4 F1utaya activitylog

Foruys Uselan ARANYY ARAN BT LAY

No int(15) PK auto_increment

log varchar(150)

date datetime

officerld int(10) default = NULL

productld int(10) default = NULL
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productDetail

PK  productld
productName
location
totalQuantity
order_pair

officerStockRoom
PK  officerld
officerName
password
position
status
orderStack
goods
PK No
FK  productld
productame
quantity
date
FK officer
status
type
A
activityLog
PK No
log
date
officerld
productId
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Data Stock System Activity Log

productld productName location totalquantity order_pair
product :
product b
product ¢
product d
product_
product_f
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product_h
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product |
product i
product
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