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Abstract Mixed-model assembly line has been widely used in automotive assembly industry to quickly respond the
diverse product demands. But, this model can lead to part confusion, which is a source for assembly errors when
parts are physically interchangeable in a mixed-model assembly line. With the recent application of new technologies
such as radio frequency identification (RFID) and ZigBee wireless sensor network (WSN) to the assembly process,
real-time information has become available in this manufacturing systems through IT infrastructures. At first, this
paper presents an RFID application for assembly processes, specifically, for a mixed-model assembly line. Thus, to
ensure that parts be picked accurately, each cockpit module on the assembly line is attached with a RFID tag and
the tag is scanned using a RFID reader and recognizes the vehicle, and each part of the cockpit module is attached
with a barcode and the barcode is scanned by a barcode reader and each part is identified correctly for the vehicle.
Second, this paper presents a ZigBee wireless sensor network (WSN) protocol-based application for a reconfigurable
mixed-model assembly line of cockpit module to reduce the assembly errors and the cost of the change/reconfiguration
on the assembly lines due to the various orders and new models from the motor company, avoiding the wiring efforts
and inconvenience by wiring between the several RFID devices and the IT server system. Finally, we presents the
operation results for several years using this RFID/ZigBee wireless sensor network (WSN) protocol-based cockpit
module assembly line.

Keywords : Assembly errors, Cockpit Module, reconfigurable mixed-model assembly line, RFID, ZigBee wireless
sensor network (WSN)
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Fig. 1. Cockpit Module
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Fig. 2. System Configuration(Barcode/RFID)
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Table 1. ZigBee Test Devices

ii[go]?izlc Hardware Radio
+ Compliant to IEEE
+ Data Connection: 802.15.4 & ZigBee
TCP/IP, RS232 Standard
+ RS232 Data Rate * RF Freq. Range:
ZC100 1200~115200 bps 2.4 GHz
(ZigBee | - Three LED: * RF Channel:
Coordin- Power/Link/Data 11~26Channel
ator) + Operating Temp.: (2405~2480MHz)
-40 to 85° C * RF Data Rate:
+ Power Volt.: 250Kbps
DC 5V(Max 15V) + Distance:Indoor 30m
/Outdoor 100m
- GPIO Port: DI(4)/ 'C;(;;pll‘sazt; zlgaie
DO(4)/ADC(3)/ o
Count(2) Rit a; f:crld Range:
o1 | R;i xjﬁ? jf‘ 24GHz
(Z.l gBee + Three LED: Power " RF Channel:
Wireless /Link/Data 11~26Channel
Device) . Operating Temp.: (2405~2480MHz)
- RF Data Rate:
-40 to 85°C
250Kbps
’ PODzerS\\// (1)\1;: 15V - Distance:Indoor 30m
(Max ) /Outdoor 100m

3.2.2 HAE Zu}
ZigBee “3¥] B|~E A= THE Table 29 2Tk

Table 2. ZigBee Test Results

IEEE 802.15.4 Results
Receiver average:
sensitivity -85 dBm above -73 dBm # of test packets:
0,000
Pagkcts 0 0 90,
omitted

H2E A3} 205 sjA 9] H3t RSSI 442 -73 dBm
©= [EEE 802.15.4 ¥x 29| AAHo] 9= -85
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Fig. 3. ZigBee wireless sensor network based reconfigurable
cockpit module production system
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