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Considering the crucial nature of shelf life for perishable goods, temperature and date of 

manufacture become a key element of sustaining product viability. In the project, we propose the 

inclusion of temperature-sensitive RFID tags in the packaging of vegetable baskets from the Royal 

Project, a non-profit organization concerned with providing aid to opium-cultivating tribes. Due to 

time constraints, this work targets only the transportation of the finished project from the location of 

production on hill to the Bangkok Distribution Center. The prototype can trace back the origin of the 

basket, temperature during the transportation will serve as a record of collected data to be analyzed 

in the next phase. 
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Royal Project has begun implementation of RFID technology systems in their production line and 

at the Chiangmai Distribution Center. However, there is no IT system available at the reception 

services of the Bangkok DC. Therefore, we installed a semi-automated reception station that is 

capable of weighing each basket, recording temperature, and tracking basket-specific information. Our 

results show that reception time remains comparable to that before the installation of the system, 

although there have been improvements in management and quantity of data collection. In the 

previous systems, employees were required to keep handwritten records during reception hours and 

transcribe the records into digital form later in the day. Additionally, the input collected was 

deficient, lacking data on the weight and temperature of each basket upon arrival. As such, little 

information was available during crises concerning transported foods. 

Accuracy in basket counting and product information is reported to be approximately 80%, as the 

source of information is relatively rural and experiences some difficulty with electrical and internet 

connections. Despite providing the reception point in Bangkok with both a barcode and RFID reader, 

issues with incomplete information may still arise due to pre-transportation errors. In order to 

improve efficiency and effectiveness, it may be necessary to modernize the technology utilized at the 

production location, as well as provide employee training. 
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1.   

 Alien 

  

 

   3  

 Alien ALR-9650 with Integrated Antenna ( )  .1  

- Supported RFID  Protocols : EPC Gen 2; ISO 18000-6c 

- Reader Protocol :  Alien Reader Protocol, firmware upgradeable 

- LAN Protocols TCP/IP, NTP, DNS, DHCP , SNMP 

- Dense Reader Management : Dense Reader Mode, Auto event triggering and event 

management 

- Frequency : 902.75 MHz – 927.25 MHz 

- Channels : 50 

- Channel Spacing : 500 KHz 

- RF Power : Max; 4 watts EIRP with internal antenna 

- Power : 24 VDC supplied via an AC/DC power converter or POE (IEEE 802.3af). Unit ships with 

a Power Sourcing Equipment (PSE) module 

- Communications : LAN TCPI/IP (RJ-45), RS-232 (DB-9 F)  

- Antennas : One internal, one external port with RTNC connector 

- General Purpose Inputs/Outputs : 2 inputs, 2 outputs, TTL compatible 

- Dimensions : (L) 9.13”  x  (W) 9.0”  x (D) 2.0”   

- Weight : 1.0 kg (2.2 lb) max 

- Operating Temperature : -20°C to +70°C  (-4°F to +158°F) 

- LED Indicators : Power, LAN Link, LAN Active, RF On, Read, Fault 

- Software SDK : Java, .NET, Ruby APIs 
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- Vibration :  MIL STD 810 514.5C-3 Composite wheeled vehicle profi le 

- Shock : 40 G’s Acceleration, 11 ms duration, sawtooth waveform 

- Compliance Certification : Emissions : FCC Part 15 Safety :  TUV tested to: CAN/CSA–C22.2 

No.60950-1-03, and UL 60950-1:2003 R7.06 specifications IEC 60950-1 and EN60950-1 

 

 .1  

2.  

  

  UHF  A927Z UHF Semi-Passive Logger  

 CERN  .2  

- EPC C1G2 (ISO18000-6C) Compatible 

- Long range solution 

- 3 years battery life (5 years also available) 

- Battery status monitor 

- Temperature range: from -30°C to +70°C 

- Excellent accuracy: ±0.1°C  

- No calibration required 

- Programmable sampling time 

- Programmable high/low temperature limit 

- Logging Memory Size: 8192 samples 
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- Minimum Sampling Time: 8 seconds 

- Minimum Sampling Time: 8 seconds 

- Time-stamps storage 

- Limit Violation Flags 

- Continuous / Event logging 

- 3 years battery life(1) (5 years also available) 

- Battery status monitor (±0.1V accuracy over 2V-3.6V) 
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2.2.  

1. Sensor Data only  

2. Time-stamped Data  

3. Time-stamp only  

4. No storage  

 2   5  

 

 

 .1  

 Continuous mode  Event mode 

Sensor Data Only  

(  8192 ) 

 (

 8192 ) 

Time-stamped 

Data 

 

(  2048 ) 

 

(  2048 ) 

Time-stamp only   (4096) 
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3.  

 2 

  (1)    

  (2) 

  

 (Alien Reader) 

  

  .4  1  

 4    2, 3, 4  5  

    

 1     

 

 .4  

1.   40 . 

 

 .5  40  

4 

5 3 

2 

20 cm 20 cm 

1 

5 

4 
3 

2 

20 cm 20 cm 

40 cm 

1 



72 

 

 .2  40  

 RF Attenuation (dB) Power  (Watt)  

40 cm 

 

15 db (Low) 0.12 1 

12 0.25 1 

9 0.5 1 

6 0.99 1,3 

3 2.00 1,3 ,5 

0 (Max) 4.00 1,2,3,4,5 

    

2.   20 cm 

 

 .6    20  

  .3   20  

 RF Attenuation (dB) Power  (Watt)  

20 cm 

 

15 db (Low) 0.12 1 

12 0.25 1 

9 0.5 1 

6 0.99 1 

3 2.00 1 

0 (Max) 4.00 1,3,5 

 

 

20 cm 
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3.    10 . 

 

 .7    10  

  .4    10  

 RF Attenuation (dB) Power  (Watt)  

10 cm 

 

15 db (Low) 0.12 1 

12 0.25 1 

9 0.5 1 

6 0.99 1 

3 2.00 1 

0 (Max) 4.00 1,3,5 

 

4.  25 .  40 . 

 

 .8  25 .  40 . 

10 cm 

40 cm 

25 cm 
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  .5  25 .  40 . 

 RF Attenuation (dB) Power  (Watt)  

40 cm 

 

15 db (Low) 0.12     

12 0.25    

9 0.5    

6 0.99 4 

3 2.00 4 

0 (Max) 4.00 1,2,3,4  

 

5.  25   20  

 

 .9  25   20  

 .6  25   20  

 RF Attenuation (dB) Power  (Watt)  

20 cm 

 

15 db (Low) 0.12    

12 0.25    

9 0.5    

6 0.99    

3 2.00 3 

0 (Max) 4.00 1,2,3,4 

 

 

 

20 cm 
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6.  25   10  

 

 .10  25   10  

 .7  25   

 RF Attenuation (dB) Power  (Watt)  

10 cm 

 

15 db (Low) 0.12    

12 0.25    

9 0.5    

6 0.99    

3 2.00 3 

0 (Max) 4.00 3 

 

 6     

 1    2,3,4,5  

  

1.      

2.   1    

3.   0.12 – 0.25      

 

 

 25 .  

   

  

10  . 
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  2 

   2  

 2  

   2  15 . 

  

7.  15 .  40 . 

 

 .11  15 .  40 . 

 .8   15 .  40 . 

  RF Attenuation (dB) Power  (Watt)  

40 cm 

 

15 db (Low) 0.12    

12 0.25 1 

9 0.5 1 

6 0.99 1 

3 2.00 1,5 

0 (Max) 4.00 1,5 

 

8.   15 .  20 . 

 

 .12   15 .  20 . 

15 . 
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 .9   15 .  20 . 

 RF Attenuation (dB) Power  (Watt)  

20 cm 

 

15 db (Low) 0.12    

12 0.25 1 

9 0.5 1 

6 0.99 1 

3 2.00 1 

0 (Max) 4.00 1,4 

 

9.   15 .  10 .  

 

 .13   15 .  10 . 

  .10   15 .  10 . 

 RF Attenuation (dB) Power  (Watt)  

10 cm 

 

15 db (Low) 0.12    

12 0.25 1 

9 0.5 1 

6 0.99 1 

3 2.00 1 

0 (Max) 4.00 1, 3,5 

 

 

 15 .  
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4.  

 Alien 

   

   (  2 ) 

  3  

4.1.  
  10   

5      4  ( )   .14 

 .12 

 

 .14  10 .  5 .   

 .11  10 .  5 .  

 RF Attenuation (dB) Power  (Watt)  

10 . 12(Low) 0.25 2 

9 0.5 2 

6 0.99 2 

3 2.00 2 

0 (Max) 4.00 2 

 

 10   10  

   4  ( )   .15 

 .13 

1 
2 

3 5 cm 

5 cm 

10 cm 
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 .15  10 .  10 .  

 .12  10 .  10 .  

 RF Attenuation (dB) Power  (Watt)  

10 . 12(Low) 0.25 2 

9 0.5 2 

6 0.99 2 

3 2.00 2 

0 (Max) 4.00 2 

 

 20  10  

   4  ( )   .16 

 .14 

 

 .16  10 .  20    

 20   1 

  

 0.5  

10 cm 

10 cm 
10 cm 

1 
2 

3 

20 cm 

10 cm 
10 cm 

1 
2 

3 
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 .13  10 .  20 .  

 RF Attenuation (dB) Power  (Watt)  

20 . 12(Low) 0.25 2 

9 0.5 2 

6 0.99 2,3 

3 2.00 2,3 

0 (Max) 4.00 2,3 

4.2.  
  10  

5     14  ( )  .17 

 .14 

 

 .17  5 .  10 .( ) 

 .14  5 .  10 .( ) 

 RF Attenuation 

(dB) 

Power  

(Watt) 

 

10 . 12(Low) 0.25 2 

9 0.5 2 

6 0.99 2 

3 2.00 2 

0 (Max) 4.00 2 

 

 10    10  

   14  ( )  .18 

 .15 

5 cm 
5 cm 

10 cm 

1 
2 

3 
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 .18  5 .  10 .( ) 

 .15  5 .  10 .( ) 

 RF Attenuation (dB) Power  (Watt)  

10 . 12(Low) 0.25 2 

9 0.5 2 

6 0.99 2 

3 2.00 2 

0 (Max) 4.00 2 

 

 20   5  

   14  ( )  .19 

 .16 

 

 .19  5 .  10 .( ) 

 

 

 

10 cm 

10 cm 

10 cm 

5 cm 

5 cm 

20 cm 

1 

2 

3 

1 

2 

3 
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 .16  5 .  20 .( ) 

 RF Attenuation (dB) Power  (Watt)  

20 . 12(Low) 0.25 2 

9 0.5 2 

6 0.99 2 

3 2.00 2 

0 (Max) 4.00 2 

 

 20   20  

    14  ( )  .20 

 .17 

 

 .20  5 .  10 .( ) 

 .17  5 .  20 .( ) 

 RF Attenuation (dB) Power  (Watt)  

20 . 12(Low) 0.25 2 

9 0.5 2 

6 0.99 2 

3 2.00 2 

0 (Max) 4.00 2 

 

 

 

20 cm 

20 cm 

20 cm 

1 

2 

3 
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4.3.  
   

  10  

 10     14  ( )  

.21  .18  

 

 .21  10 .  10 . 

 .18  10 .  10 . 

 RF Attenuation (dB) Power  (Watt)  

10 . 12(Low) 0.25 2,3 

9 0.5 2,3 

6 0.99 2,3 

3 2.00 2,3 

0 (Max) 4.00 2,3 

 10   20  

   14  ( )  .22  .

19  

 

 .22  20 .  10 . 

10 cm 10 cm 

10 cm 

20 cm 20 cm 

10 cm 

1 2 
3 

1 2 
3 
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 .19  20 .  10 . 

 RF Attenuation (dB) Power  (Watt)  

10 . 12(Low) 0.25 2 

9 0.5 2 

6 0.99 2 

3 2.00 2 

0 (Max) 4.00 2 

 

 10   10  

   14  ( )  .23  .

20  

 

 .23   20 .  10 . 

 .20  20 .  10 . 

 RF Attenuation (dB) Power  (Watt)  

10 . 12(Low) 0.25 2 

9 0.5 2 

6 0.99 2 

3 2.00 2 

0 (Max) 4.00 2 

 

4.4  
   RFID  Tag   2 

   Tag   1,3   

10 cm 

10 cm 
10 cm 

1 2 

3 
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1.  3 ( )   0-

20   0-20   0.25-0.5  

2.  3  ( )   20  

 0-10   0.25 -4.00 Watt 

 0.25  

3.  1  3   2  

 0-20   20   

 0.25 -4.00   0.25  

4.  1  3   2  

 0-20   0-20  

 0.25 -4.00   0.25  
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.  

  

 .1  

 

  

 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 

1.   
 

X 

 

   

O  
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 X  X    

O 
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O  
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O  

  

O 

 

O  
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.  

 . . 2555 
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