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ABSTRACT

At present, the use of television via the Internet is more likely to use because of the
variety of services such as the ability to watch multiple channels, catching up missed TV
programs, video on demand, and etc., but sometimes viewers often experience discrete viewing
problems or loading problems. When viewing via a set-top-box (STB) and connecting to the
Internet via a wireless network or wireless LAN, one of the factors that causes this problem is an
unstable connection when connecting to the Internet with Wireless LAN with greater distance
because of the quality of the antenna that is attached to the receiver box is not good enough
because of the low expansion rate.

Design and development of the microstrip antenna for the 2.4 GHz to improve the
viewing quality that often causes the loading problem (Loading issue) from the original antenna
that attached to the STB box, Internet TV or the IPTV. Geniatech model MPA 108, which
viewers often encounter problems with frequent loading when connecting to the Internet with
Wireless LAN (WiFi) and having a distance from the wireless Internet device or access point, the
distance is about 4 meters up to 8 meters. At the same time, if the viewers connect to the Internet

with a line, viewers will experience very little or no problems with the rotation at all.
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2.2.1.3 g9 1MALLUUD15L58 (array antenna)
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A oA o ° Y a as o A o Y] ' o A o v 9
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cﬂTINﬁ 2.3 Llﬁﬂﬂgﬂﬁ'lxisll'i]ilﬁ'lflﬂ']ﬂ'lﬁ@'liliﬂ

31 Antenna Theory - Broad-side Array (L‘ﬁlﬁﬁ 22 QNﬂ1ﬁuﬁ 2561. 91N

https://www.tutorialspoint.com/antenna_theory/antenna theory broad side array.htm
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M3 lFNULDUDITTINTNAINANAIEY ] DANUNNINDIG BINUITIULAI 5811915158 TK
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T dasweneunniu nazdinuguinanianmsunsaau 1a awaaslunini 2.3
4 )
22.1.4 @190 IMAUIazNoUAAY (reflector antenna) HA9INANNAUTI UG
9 Y
d151909maeId1ee e s ldimanisiann lledrawin fetimsizdeaiun g
A =2 Y o Voo A A a v Y s A
foasszez Inann JedesnannaeeImedysunaauiawsaaumiaiudiulug ria
[ Y
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A A AL 4 ] < Y o o Y
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https://www.tutorialspoint.com/antenna_theory/antenna_theory_broad_side_array.htm
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Parabolic
—  reflector
Axial or e
Front feed
\Supports

Off-axis or
Offset feed

MW 2.4 waasglsrvaenuuvesdoImAsiadziounay

4 Y4
fi3: Reflector antenna (lflaﬁﬁﬁ 22 QUATNWUT 2561. 91N

http://rj.rcjv.grasshopper.store/dish-antenna-diagram.html

4
2.2.1.5 @g01MALUULAUE (Lens antenna)
1T Aa 4 4 U 1 Y A a
uaauaudgnlfnesavnaslddowilldgandesmsla Tudmaeeinald
o @ dy = o A o Jq9 ¥ A A ' Y v A =
pderanmstl Tasdondagiozuiinaudldaunsasivaauiunseonlida lldinaniein
F Yo w ’q ¥ 1A o Y E a =
Avans lad1nsumsdszgndldau uRernuuuuazteunaunisi Tuan Tagmmizi
~ I ¥ = Jd o T J A 9 3

anwdgann 9 91214 1dnad dreermaunuauddignuisesnauglsieiaiiain udaaly

4 < Y
31 2.5 111 (2) JuvVEERIMALUBERUTILVYY (b) FUnVVEIEIMALUIAUFIIEN

Q. 4
X<

M 2.5 wasegisivatenuuvesaee mAaud

(a)

(b)

ey T

f13N: Reflector and Lens antenna (Lﬁlsﬁﬁ\‘l 1 8.0, 2561. 31N

https://link.springer.com/chapter/10.1007/978-3-319-35068-4_5
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2.2.1.6 eneomenuy IuTasansy (Microstrip Antenna)
. . g A 3 Aa = =
@189101¢ Microstrip 1 uege1niguvumidunionuinigasvumnila
Tuszuudeas 1iaelutligiu a1ee1ne Microstrip InnuEeudielumsadielaeldinaiin
MIHAAIDY Microstrip HUDFITUA1 HIBEI18OINIALLY Microstrip Patch 15znouAI0uHY
s 19 9 & A aaa a Aal a @
unnE ANz eegA L lad e uAIBIANNT N (FR4) NEWUAINOWAL (Cu) AILEA

lumnn 2.6

Microstrip Feed

Patch

Substrate

Ground Plane /

! £ -
MW 2.6 waasgiuuunugiuvesaens luInsaasi
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ny: ﬂ"liﬂﬂ‘]sl1§‘1JLL‘U‘U"IJE]\if’f”lﬂ’f)”lﬂWﬂLL‘]J‘]J“If@\Hﬂﬂgﬂ’Oﬂ‘]el@ ﬁ1ﬂiﬁﬂ131%\11u1ulﬂi?J"lﬂ‘(’Jll’iﬁ’TEJ

(22 N.N. 2561. 91N http://www.rtir.rmutt.ac.th/bitstream/123456789/379/1/110206.pdf)

9 1 ]
Tagagudreneormalunianguf vz amisnndsnunIMuainuIINAI 0
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http://www.rtir.rmutt.ac.th/bitstream/123456789/379/1/110206.pdf
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2.3 meemalulasan3 (Microstrip Antenna)*
[ dy = d' [ a . . 1 a 4
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LLN‘L!‘I/I’ENLMQVI?%J LLﬁ%L‘L!EN%1ﬂQﬂ’f)@ﬂLL‘]J‘UlIﬂW1“]1\111!ﬂ’]Jﬂ’J']iJﬂiﬂﬂ’J”liJflﬁHﬁTﬂleﬂW?%

[ = 1 o Aq ¥ < o A a dy
qﬁlﬂﬁNﬁ]\‘lllﬁﬂﬁNﬂuhl‘]J@]nJﬂ’NJJL‘PTMW%ﬁNﬂJi’)Qﬂ’NNﬂi%ﬁulﬂuWaﬂ IHBNNFIYDINAYUAY

@

Y1 A = = Aw q Y I ' o A
@@ﬂl!ﬂﬂqﬂQTﬂﬂq@ fiNiluﬂ'Jfﬂflﬂh’iﬂ'l'lilﬁu150i’)i’)ﬂl!,‘]J‘]J!‘IJu@ﬂ’]ﬂu’]ﬂﬂ\ulﬁﬂ\ﬂUﬂTWﬂ 2.7

Circular Dipole
Square
Elliptical Rectangular
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g a 1
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18917 1 Tasaa3 Ui uLAY (microstrip patch antenna) a@1e0101e 1 Iasaasduvylalna

(Microstrip dipole antenna) L1 §1821N1A luTasaasUuvvreaila (Microstrip slot antenna)
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fan: Microstrip Patch Antenna, (leghﬁﬂ 1 9.7, 2561. 91N: http://www.emtalk.com/mwt

mpa.htm)
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MNN 2.9 1A UnuDYeIiINe SMA HUDANE

fiu: SMA RF Coaxial Connectors (Lalgﬁﬁﬁ 9 FUAN 2561. 210

https://www.connectorsupplier.com/demand-for-sma-rf-coaxial-connectors-grows/)
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https://www.amazon.com/Double-Sided-Copper-Laminate-Circuit/dp/BOILYQVWEYV)
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2.3.6 YDAV Microstrip antenna
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M15197 4.1 #an133A910 Network Analyzer HAAIHAAD LA UDUTIANUDNY Return loss

Ant No. Frequency Response (GHz) Return loss (dBm)
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12 2.330 -13.30
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M1313% 4.2 WAN133A910 Network Analyzer HAAIHAADUAUOAUTIANND TUFOIdRYR 10 WiFi
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Ant No. CH1 2.412 CH6 2.437 CH11 2.462 Impedance Matching 50
(GHz) (GHz) (GHz) Q (GHz) /Amplitude
(dBm)
1 -6.97 -5.06 -4.70 2.380/-13.3
2 -19.60 -9.74 -7.400 2.404/-25.7
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12 -4.85 -3.80 -3.30 2.466/-3.5
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Ant Set S21 Max (dB) S21 (dB) at S21 (dB) at S21 (dB) at
No. /Frequency (GHz) CHI1 2.412 CH62.437 | CHI1I1 2.462

(GHz) (GHz) (GHz)
1 -32.2/2.383 -34.7 -34.0 -37.7
2 -30.5/2.480 -38.0 -32.5 -36.0
3 -37.0/2.437 -38.0 -37.0 -39.0
4 -29.9/2.289 -32.8 -30.2 -33.3
5 -39.1/2.499 -39.5 -39.3 -39.7

6 -39.3/2.397 -40.0 -39.5 -39.6
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1 User Hame Creation Time = Client I? con Platform  Typeof N ProgramType  Program Name Playback Viewing Dure Startup B Total Buffer Tim Buffer Fre Buffering Ratio « _Buffer Ratio
2580845  mpal67df | 2019-05-24 16:56 | 101.109.208.221] cwt02 | ™ [Wireless N Live Broadcast | Thai PBS (D] | Playing | 11700 1| 1 T e | eon |
2525227 mpaz67df 2019-05-24 16:41 | 101,109.208.221 | cwto2 v Wireless N Live Broadcast | Thal PBS (WD) | Playing | 10800 f 1 o 0.01%
2490380 mpa167df 2019-05-24 16:26 | 101.109.208.221 | cwtoz ™ Vireless N Live Broadcast | Thai PBS (WD) | Playing | 9900 1 1 1 o 0.01%
2446052 mpal67df 2019-05-24 16:11 | 101,108 cwtoz ™ Vireless N Live Broadcast | Thai PBS (HD) | Playing 9000 1 1 1 [ 0.01%
2399899 mpa167df 2015-05-24 15:56 | 101.109 cwtoz ™ Wireless N Live Broadcast | Thal PBS (WD) | Playing 5100 1 1 1 0% 0.01%
2352285 mpa167df 2019-05-24 15:41 | 101.109.208.221 | cwt02 ™ Vireless N Live Broadcast | Thai PBS (HD) | Playing | 7200 1 1 1 0% 0.01%
2303476 mpa167df 2010-05-24 15:26 | 101.100.208.221 | cwto2 ™ Wircless N Live Broadcast | Thai PBS (WD) | Playing | 6300 1 1 1 0% 0.02%
2258552 mpaz67df 2019-05-24 15:11 | 101.109.208.221 | cwto2 v Live Broadcast | Thal PBS (WD) | Playing | 5400 1 f i o 0.02%
2218001 mpal67df 2019-05-24 1456 | 101.109.208.221 | cwt2 ™ Live Broadcast | Thai PBS (HD] | Playing | 4500 1 1 1 o% 0.02%
2168767 mpa167df 2015-05-24 14:41 | 101.100.208.221 | cwt02 ™ Wireless N Live Broadcast | Thai PBS (WD) | Playing | 3600 1 1 1 0% 0.03%
2119155 mpal67df 2019-05-24 14:26 | 101.109.208.221 cwt2 ™ Wireless N Live Broadeast Thal PBS (HD) = Playing 2700 1 1 1 0% 0.04%
2072512 mpal67df 2019-05-24 14:11 | 101.109.208.221 | <wto2 v Wireless N Live Broadcast | Thai PBS (D) | Playing | 1800 1 1 1 0% 0.06%
2023897 mpalé7df 2019-05-24 13:56 | 101.109.208.221 cwt2 ™ ‘Wireless N Live Broadcast Thai PBS (HD) =~ Playing 200 1 1 1 0% 0.11%
1977550 mpa167df 2015-05-24 13:41 | 101.109.208.221|  cwto2 ™ Wireless N Live Broadcast | Tha PBS (HD) Start Playi 0 0 0 o 0% 0%
1077018 mpa167df 2019-05-24 13:41 | 101.109.208.221 | cwt02 ™ Vireless N Live Broadcast | Thai PBS (HD) End Playin 654 1 1 1 0% 0.15%
1944313 mpa167df 2019-05-2413:30 | 101.109.208.221 | cwro2 v wireless N Live Broadcast | Thal PBS (WD) StaPlayi 0 o o o 0% 0%
1345504 mpa167df 2019-05-24 10:08 | 101.109.208.221 | cwt02 v Wireless N Live Broadcast | Thai 7BS (WD) | Playing | 10800 1 1 1 0% 0.01%
1301807 mpal67df 9-05-24 00:53 | 101.100.208.221 | cmt02 v Vireless N Live Broadcast | Thai PBS (HD) | Playing 9900 1 1 1 0% 0.01%
12588499 mpalé7df 2019 24 09:38  101.. 8.221 cwt2 ™ Live Broadcast Thai PBS (HD) = Playing 2000 1 1 1 0% 0.01%
1214263 mpa167df 2019-05-24 09:23 | 101.109.208.221 | cwto2 v Live Broadcast | Thal PBS (HD] | Playing | 8100 1 1 1 0% 0.01%
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1d User Hame Creation Time = | Gllent 1P con Platform  TypeofN|  Program Type  Program Name Playback Viewing Durz Startup B Total Buffer Tim |Buffer Fre Buffering Ratio | Buffer Ratio
2615010 mpa1256b 2018-05-24 17:07 | 101.109.208.221|  cwito2 ™v Wircless N Live Broadcast | Thai PBS (HD) StartPlayi 0 o | 0 [0 0% 0% |
2565961 mpal2séb 2019-05-24 16:51 | 101.109.208.221 owt02 ™ Wireless N Live Broadcast “Thai PES (HD) Playing 2900 65 4131 104 41.07% 4L.73%
2521327, mpalzseb 2019-05-24 16:36 | 101.109.208.221 | cwtoz ™ Wireless N Uve Broadcast | Thal PGS (HD) | Playing | 9000 55 4031 101 44.07% 24.79%
2476244 mpal2seb 2019-05-24 16:21 | 101.109.208.221 | cwto2 ™ Wireless N Live Broadcast | Thai PBS (HD) | Playing | 8100 65 3070 100 4821% 49.01%
2432044 mpa1256b 2019-05-24 16:06 | 101.109.208.221 | cwto2 ™ Wirsless N Uve Broadcsst | Thal PGS (WD) | Playing | 7200 65 3970 100 s9.24% 55.14%
2384721 mpa1256b 2019-05-24 15:51  101.109.208.221 w02 ™ Wireless N Live Broadcast Thai PBS (HD) 1: 6300 65 3970 100 61.98% 63.02%
2336500 mpa1256b 2018-05-24 15:36 | 101.108.208.221 | cwt02 ™ Wircless N Live Broadcast | Thai PBS (HD) 5400 & 3582 s e5.13% 66.33%
P E—rTr 2019-05-24 15:21 | 101.109.208.221 | cwto2 ~ Wircless N Uve Broadcost | Thal pBS (HD} 4300 65 3290 75 71.67% 73.11%
2244727 mpa12seb 2019-05-24 15:06 | 101.109.208.221 | ewt02 ™ Wireless N\ Live Broadcast | Thai PBS (HD) | Playing | 3600 65 2088 65 93.97% 85.78%
2201261 mpal2séb 2019-05-24 14:51 | 101.109.208.221 owt02 ™ Wireless N Live Broadcast Thai PBS (HD) Playing 2700 65 2302 51 86.19% 8B.50%
2152263 mpal2séb 2019-05-24 14:36 | 101.109.208.221 owh02 ™ Wireless N Live Broadcast Thai PBS (HD) = Playing 1800 65 1515 a7 80. s 84.17%
2104821 mpa1256b 2019-05-24 14:21 | 101.109.208.221 | cwto2 ™ Wireless N Live Broadcast | Thai PBS (HD) | Playing | 900 55 742 15 5. 82.44%
2057162 mpa1256b 2019-05-24 14:06 | 101.109.208.221  cwt02 ™ Wireless N Live Broadcsst | Thal PBS (WD) StartPlai 0 o o o 0% 0%
2050617  mpaizseb 2019-05-24 14:04 | 101,109.208.221 | cwtoz v Wireless N Uve Broadcast | Thal PBs (WD) stantPlayi 0 0 0 ° 0% 0%
2042677 mpa1256b 2019-05-24 14:02  101.109.208.221 owt02 ™ Wireless N Live Broadcast Thai PBS (HD) Start Playi o 0 o [+] 0% 0%
2027946 mpal256b 2019-05-24 13:57 | 101.109.208.221 owto2 ™ Wireless N Live Broadcast Thai PBS (HD) | Start Playi o o o o 0% 0%
mpa1z56b 2019-05-24 13:54 | 101.109.208.221 | cwtoz ™ Wireless N Live Broadcast | Thal PBS (WD) StartPlavi 0 0 0 o 0% 0%
mpa1256b 2019-05-24 13:51 | 101.100.208.221 | ewt02 ™ Wirsless N Live Broadcsst  Thai PBS (HD) StartPlayi 0 0 0 0 % 0%
mpal2séb 20159-05-24 13:40 101.109.208.221 [ ™ Wireless N Live Broadcast “Thai PBS (HD) Start Playi ] 0 o o 0% 0%
1960043 mpai2seb 2019-05-24 13:35 | 101.109.208.221  cwtoz ™ Wireless i Live Broadcast | Thai PBS (HD) StartPlayi 0 o 0 o 0% 0%
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4.2.3 naasulunun

Current User Version
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[

Speed Test Report

VIUNNDIRYTSYS 12 LUAT

] Y
Tagluiaalaunanu

Id User Name Creation Time ~ Client IP Platform  Type of N\ Program Type Program Name Playback Viewing Dure Startup B Total Buffer Tim: Buffer Fre Buffering Ratio ¢
1856423 mpal67df 2019-05-26 11:41 | 49.49.246.146 TV Wireless Live Broadcast | Thai PBS (HD) | Playing = 86402 1 7 2 0.01%
1797659 mpal67df 2019-05-26 11:26 | 49.49.246.146 ™ Wireless Live Broadcast Thai PBS (HD) Playing 85502 1 7 2 0.01%
1736844 mpal67df 2019-05-26 11:11 | 40.49.246.146 | TV Wireless Live Broadcast | Thai PBS (HD) | Playing = 84602 1 7 2 0.01%
1675796 mpal67df 2019-05-26 10:56 | 49.49.246.146 ™ Wireless Live Broadcast Thai PBS {(HD) Playing 83702 1 7 2 0.01%
1617991 mpal67df 2019-05-26 10:41 | 49.49.246.146 | TV Wireless Live Broadcast | Thai PBS (HD) | Playing | 82802 1 7 2 0.01%
1557828 mpal67df 2019-05-26 10:26 | 49.49.246.146 ™ Wireless Live Broadcast Thai PBS (HD)  Playing 81902 1 7 2 0.01%
1400314 mpal67df 2010-05-26 10:11 | 49.49.246.146 | TV Wireless Live Broadcast | Thai PBS (HD) | Playing =~ 81002 1 7 2 0.01%
1439758 mpal67df 2019-05-26 09:56  49.49.246.146 TV Wireless Live Broadcast | Thai PBS (HD) | Playing =~ 80102 1 7 2 0.01%
1383388 mpal67df 2019-05-26 09:41 | 49.49.246.146 ™ Wireless. Live Broadcast Thai PBS (HD) | Playing 79202 1 7 2 0.01%
1325677 mpal67df 2019-05-26 00:26 | 49.49.246.146 | TV Wireless Live Broadcast | Thai PBS (HD) | Playing = 78302 1 7 2 0.01%
1270221 mpal67df 2019-05-26 09:11 | 49.49.246.146 v Wireless Live Broadcast Thai PBS (HD) Playing 77402 1 7 2 0.01%
1211322 mpal67df 2019-05-26 08:56 | 49.49.246.146 | TV Wireless Live Broadcast | Thai PBS (HD) | Playing | 76502 1 7 2 0.01%
1158904 mpal67df 2019-05-26 08:41  49.49.246.146 | TV Wireless Live Broadcast | Thai PBS (HD) | Playing =~ 75602 1 7 2 0.01%
1108188 mpal67df 2019-05-26 08:26 | 49.49.246.146 ™ Wireless Live Broadcast Thai PBS (HD) Playing 74702 1 1 1 0%
1060980 mpal67df 2019-05-2608:11 | 40.49.246.146 | TV Wireless Live Broadcast | Thai PBS (HD) | Playing = 73802 1 1 1 0%
1014470 mpal67df 2019-05-26 07:56 | 49.49.246.146 v Wireless Live Broadcast Thai PBS {(HD) Playing 72902 1 1 1 0%
971297 mpal67df 2010-05-2607:41 | 49.49.246.146 | TV Wireless Live Broadcast | Thai PBS (HD) | Playing = 72002 1 1 1 0%
929840 mpal67df 2019-05-26 07:26 | 49.49.246.146 v Wireless: Live Broadcast Thai PBS (HD) Playing 71102 1 1 1 0%
892073 mpal67df 2010-05-2507:11 | 49.49.246.146 | TV Wireless Live Broadcast | Thai PBS (HD) | Playing | 70202 1 1 1 0%
854452 mpal67df 2019-05-26 06:56  49.49.246.146 | TV Wireless Live Broadcast | Thai PBS (HD) | Playing =~ 69302 1 1 1 0%

i 411 uaasnamsnatdymiyulvasvesdieoimeaninaue Tuiu

' 9
5282119910 Access point 12 a5 1ag luliaelavananu

¥

A 9 o o
NNUTUNNDIAY



57

User Access Tracking Current User Version Speed Test Report
1d User Name Creation Time > Client IP Platform Type of N Program Type Program Name Playback Viewing Durz Startup B Total Buffer Tim: Buffer Fre Buffering Ratio ¢
1857092 mpa1256b 2019-05-26 11:41 | 40.49.246.146 v wireless N Live Broadcast Thai PBS (HD) = Playing 86404 7 12567 889 14.54%
1798322 mpal256b 2019-05-26 11:26 | 49.49.246.146 ™ Wireless N Live Broadcast Thai PBS (HD) | Playing 85503 7 12466 878 14.57%
1737393 mpa1256b 2019-05-26 11:11 | 49.49.246.146 v Wireless N Live Broadcast Thai PBS (HD) = Playing 84603 7 12446 876 14.7%
1676211 mpal256b 2019-05-26 10:56 | 49.49.246.146 ™ Wireless N Live Broadcast Thai PBS (HD) | Playing 83703 7 12295 866 14.68%
1618401 mpa1256b 2019-05-26 10:41 | 49.49.246.146 v Wireless N Live Broadcast Thai PBS (HD) = Playing 82303 7 12062 850 14.56%
1558221 mpal256b 2019-05-26 10:26 | 49.49.246.146 v Wireless N Live Broadcast Thai PBS (HD) | Playing 81903 7 12017 845 14.66%
1489665 mpa1256b 2018-05-26 10:11 | 48.49.246.146 ™v Wireless N Live Broadcast Thai PBS (HD) = Playing 81003 7 12017 845 14.83%
1440376 mpal256b 2019-05-26 09:56 | 49.49.246.146 ™v Wireless N Live Broadcast Thai PBS (HD) | Playing 80103 7 11864 833 14.8%
1383882 mpal256b 2019-05-26 09:41 | 49.49.246.146 ™v Wireless N Live Broadcast Thai PBS (HD) | Playing 79203 7 11768 824 14.85%
1326180 mpa1256b 2019-05-26 09:26 | 49.49.246.146 v wireless N Live Broadcast Thai PBS (HD) = Playing 78303 7 11768 824 15.02%
1270749 mpal256b 2019-05-26 09:11 | 49.49.246.146 ™v Wireless N Live Broadcast Thai PBS (HD) | Playing 77403 7 11768 824 15.19%
1211872 mpa1256b 2019-05-26 08:56 | 409.49.246.146 v wireless N Live Broadcast Thai PBS (HD) = Playing 76503 7 11745 822 15.34%
1159377 mpal256b 2019-05-26 08:41 | 49.49.246.146 ™v Wireless N Live Broadcast Thai PBS (HD) | Playing 75603 7 11552 803 15.27%
1108906 mpa1256b 2019-05-26 08:26 | 49.49.246.146 ™v Wireless N Live Broadcast Thai PBS (HD) = Playing 74703 7 11431 789 15.28%
1061353 mpal256b 2019-05-26 08:11 | 49.49.246.146 v Wireless N Live Broadcast Thai PBS (HD) | Playing 73803 7 11331 777 15.39%
1015005 mpa1256b 2019-05-26 07:56 | 49.49.246.146 ™v wireless N Live Broadcast Thai PBS (HD) = Playing 72903 7 11063 763 15.17%
971672 mpal256b 2019-05-26 07:41 | 49.49.246.146 v Wireless N Live Broadcast Thai PBS (HD) | Playing 72003 7 11045 760 15.33%
930150 mpa1256b 2019-05-26 07:26 | 49.49.246.146 ™v Wireless N Live Broadcast Thai PBS (HD) = Playing 71103 7 10853 741 15.25%
892465 mpal256b 2019-05-26 07:11 | 49.49.246.146 v Wireless N Live Broadcast Thai PBS (HD) | Playing 70203 7 10585 717 15.07%
854944 mpa1256b 2019-05-26 06:56 | 49.49.246.146 ™v Wireless N Live Broadcast Thai PBS (HD) | Playing 69303 7 10439 704 15.05%
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1d User Name Creation Time ~ Client 1P platform Type of N Program Type Program Name Playback Viewing Dure Startup B Total Buffer Tim: Buffer Fre Buffering Ratio ¢
877547 mpa1256h [2019-05-2707:07| 49.4023352 | v Wireless | Live Broadcast Thai PBS (HD) | Playing 42301 25 7402 [ 33 17.44%
836868 mpa1256b 2019-05-27 06:52 | 49.49.233.52 ™ Wireless N Live Broadcast Thai PBS (HD) | Playing 41401 25 7068 335 17.01%
797232 mpa1256b 2019-05-27 06:37 | 49.49.233.52 ™v Wireless N Live Broadcast Thai PBS (HD) = Playing 40501 25 6839 322 16.82%
758028 mpal256b 2019-05-27 06:22 | 49.49.233.52 ™ Wireless N Live Broadcast Thai PBS (HD) | Playing 39601 25 6543 308 16.46%
718876 mpal256b 2019-05-27 06:07 | 49.49.233.52 ™v Wireless N Live Broadcast Thai PBS {HD} | Playing 38701 25 6166 294 15.87%
681180 mpa1256b 2019-05-27 05:52 | 49.49.233.52 ™v Wireless N Live Broadcast Thai PBS (HD) | Playing 37801 25 5874 277 15.47%
649513 mpa1256b 2019-05-27 05:37 | 49.49.233.52 ™ wireless N Live Broadcast Thai PBS {HD} | Playing 35901 25 5686 261 15.34%
621186 mpa1256b 2019-05-27 05:23 | 49.49,233.52 ™v Wireless N Live Broadcast Thai PBS (HD) | Playing 35001 25 5325 240 14.72%
592069 mpa1256b 2019-05-27 05:07 | 49.49.233.52 ™ Wireless N Live Broadcast Thai PBS (HD) | Playing 35101 25 5109 224 14.48%
564852 mpa1256b 2019-05-27 04:52 | 49.49.233.52 ™v Wireless N Live Broadcast Thai PBS (HD) | Playing 34201 25 4974 218 14.47%
538259 mpal256b 2019-05-27 04:37 | 49.49.233.52 ™ Wireless N Live Broadcast Thai PBS (HD} | Playing 33301 25 4916 215 14.69%
512101 mpa1256b 2019-05-27 04:22 | 49.49.233.52 ™v Wireless N Live Broadcast Thai PBS {HD) | Playing 32401 25 4877 212 14.97%
486230 mpal256b 2019-05-27 04:07 | 49.49.233.52 ™ Wireless N Live Broadcast Thai PBS {(HD} | Playing 31501 25 4743 209 14.98%
460241 mpa1256b 2019-05-27 03:52 | 49.49.233.52 ™v Wireless N Live Broadcast Thai PBS (HD) | Playing 30601 25 4633 205 15.06%
434488 mpa1256b 2019-05-27 03:37 | 49.49.233.52 ™ Wireless N Live Broadcast Thai PBS (HD) | Playing 29701 25 4603 204 15.41%
408369 mpa1256b _linwros—z: 03:22 | 49.49.233.52 ™v Wireless N Live Broadcast Thai PBS {HD} | Playing 28801 25 4603 204 15.9%
382157 | mpa1256b 2019-05-27 03:07 | 49.49.233.52 ™ Wireless N Live Broadcast Thai PBS (HD) | Playing 27901 25 4603 204 16.41%
355800 | mpa1256b 2019-05-27 02:52 | 49.49.233.52 ™v Wireless N Live Broadcast Thai PBS {(HD} | Playing 27001 25 4580 203 16.87%
329107 mpa1256b 2019-05-27 02:37 | 49.49.233.52 ™v Wireless N Live Broadcast Thai PES (HD) = Playing 25101 25 4580 203 17.45%
301627 | mpai2ssb 2019-05-2702:22 | 49.49.233.52 ™ Wireless N Live Broadcast Thai PBS (HD) | Playing 25201 25 4554 202 17.97%
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N [ B e~ Client 1P Platiorm | Type of Nl Program Type ProgramiNames|Playbacks|Viewing Dura] Startup BliotalBuFferiim:| Bufferkre | BulfcrnglRation
876741 mpais7df 2010-05-27 07:07 | 49.49.233.52 | TV Wirsless N Live Broadcast | Thai PBS (D) | Playing | 42301 1| 812 855 46.83%
836139 mpal67df 2019-05-27 06:52 | 49.49.233.52 v Wireless N Live Broadcast | Thai PBS (HD) | Playing | 41401 1 19503 654 47.32%
796446 mpal67df 2019-05-27 49.49.233.52 v Wireless N Live Broadcast Thai PBS (HD) Playing 40501 1 19204 636 47.41%
757222 mpal67df 2019-05-27 0 v Wireless N Live Broadcast | Thai PBS (HD) | Playing | 39601 1 18882 619 47.68%
718186 mpal67df 2019-05-27 0 49.49.233.52 v Wireless N Live Broadcast Thai PBS (HD) Playing 38701 1 18495 601 47.79%
680520 mpa167df 2010-05-27 05:52 | 49.49.233.52 v Wireless Live Broadcast | Thai PBS (HD) | Playing | 27801 1 17994 se2 | a76%
648966 mpal67df 74‘3 49 253 52 v \z'v'ilélﬂ; Live Broadcast Thai PBS (HD) Playing 36901 1 17715 Eﬁl 748 04%
610336 mpalerdf 40.40.23352 | 1V Wireless N Live Broadcast | Thai PBS (HD) | Playing | 26001 1 17562 544 | 48.78% j
591511 mpal67df 49.49.233.52 v Wireless N Live Broadcast Thai PBS (HD) Playing 35101 1 16973 525 m?“-a
564311 mpa167df 49.49.233.52 v Wireless N Live Broadcast | Thal PBS (HD) | Playing | 34201 1 16439 500 43.06%
537719 mpal67df 2019-05-27 04:37 49.49.233.52 v Wireless N Live Broadcast Thai PBS (HD) Playing 33301 1 i 15$ 506 49.16%
511581 mpal67df 2010-05-27 04:22 | 40.49.233.52 v Wireless N Live Broadcast | Thal PBS (HD) | Playing | 32401 1| 16323 | 504 50‘3:%“‘
485767 mpal67df 2019-05-27 04:07 49.49.233.52 v Wireless N Live Broadcast ?E\ PBS (HD) Playing 31501 1 716153 498 51.32%
450738 mpais7df 2019-05- 49.49.233.52 v Wireless N Live Broadcast | Thai PBS (D) | Playing | 30601 1 16088 494 52.5%
433088 mpal67df 2019-05- 49.49.233.52 v Wireless N Live Broadcast | Thai PBS (HD) | Playing | 29701 1 16066 94 | 54.00%
407833 mpais7df 2019-05- 49.49.233.52 v Wirsless N Live Broadcast | Thai PBS (D) | Playing | 28801 1 16040 493 55.60% |
381632 mpal67df 2019-05-27 03:07 | 49.49.233.52 v Wireless N Live Broadcast | Thai PBS (HD) | Playing | 27901 1 16040 | 493 57.49%
355255 mpal67df 2019-05-27 02:52 49.49.233.52 v wireless Live Broadcast Thai PBS (HD) Playing 27001 1 1504r 493 759 4%
328563 mpal67df 2010-05-27 02:37 | 40.49.233.52 v Wireless N Live Broadcast | Thai PBS (HD) | Playing | 26101 1 16040 203 | 6la5%
301097 mpal67df 2019-05-27 02:22 49.49.233.52 v Wireless [ Live Broadcast Thai PBS (HD) Playing | 25201 1 15985 491 o 63.43%
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d User Name Creation Time v Client 1P Type of Network  Program Type  Program Name Playback Viewing Durz Startup B Total Buffer Tim: Buffer Fre Buffering Ratio ¢ Buffer Ratio
3379521 mpal67df 2019-05-29 20:05 | 49.49.233.52  Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 86402 1 1 1 0% 0%
3302345 mpal67df 2019-05-29 19:50 | 49.49.233.52  Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 85502 1 1 1 0% 0%
3235354 mpal67df 2019-05-29 19:35 | 49.49.233.52  Wireless Networ Live Broadcast | Thai PBS (HD) | Playing 84602 1 1 1 0% 0%
3169036 mpal67df 2019-05-29 19:20  49.49.233.52 | Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 83702 1 1 1 0% 0%
3102900 mpal67df 2019-05-29 19:05 | 49.49.233.52  Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 82802 1 1 1 0% 0%
3037264 mpal67df 2019-05-29 18:50  49.49.233.52 | Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 81902 1 1 1 0% 0%
2975564 mpal67df 2019-05-29 18:35 | 49.49.233.52  Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 81002 1 1 1 0% 0%
2917471 mpal67df 2019-05-29 18:20  49.49.233.52  Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 80102 1 1 1 0% 0%
2867295 mpal67df 2019-05-29 18:05 | 49.49.233.52  Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 78202 1 1 1 0% 0%
2812518 mpal67df 2019-05-29 17:50  49.49.233.52  Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 78302 1 1 1 0% 0%
2761604 mpal67df 2019-05-29 17:35 | 49.49.233.52  Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 77402 1 1 1 0% 0%
2707864 mpal67df 2019-05-29 17:20  49.49.233.52  Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 76502 1 1 1 0% 0%
2661001 mpal67df 2019-05-29 17:05 | 49.49.233.52  Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 75602 1 1 1 0% 0%
2613387 mpal67df 2019-05-29 16:50  49.49.233.52  Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 74702 1 1 1 0% 0%
2568352 mpal67df 2019-05-29 16:35 | 49.49.233.52  Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 73802 1 1 1 0% 0%
2522088 mpal67df 2019-05-29 16:20  49.49.233.52  Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 72902 1 1 1 0% 0%
2478195 mpa167df 2019-05-29 16:05 | 49.49.233.52  Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 72002 1 1 1 0% 0%
2432450 mpal67df 2019-05-29 15:50  49.49.233.52  Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 71102 1 1 1 0% 0%
2385396 mpal67df 2019-05-28 15:35 49.49.233.52  Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 70202 1 1 1 0% 0%
2337700 mpal67df 2019-05-29 15:20 49.49.233.52  Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing 69302 1 1 1 0% 0%
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1d User Name Creation Time= | ClientIP  Type of Networl Program Type  Program Name Playback Viewing Dure Startup B Total Buffer Tim: Buffer Fre Buffering Ratio ¢ Buffer Ratio
3381513 mpal256b 2019-05-29 20:06 B 49.49.233.52 |wireless Networ Live Broadcast | Thai PBS (HD) Playing 86405 1 23 2 0.03% 0.03%
3304411 mpal256b 2019-05-20 10:51 | 49.49.233.52 |Wireless Networ| Live Broadcast | Thai PES (HD) | Playing | 85504 1 23 2 0.03% 0.03%
3236885 mpal256b 2019-05-29 19:36 749.49 233.52 |wireless Networ Live Broadcast | Thai PBS (HD) Playing 84604 1 22 2 0.03% 0.03%
3170478 mpal2s6b 2019-05-20 10:21 | 49.49.233.52 |Wireless Networ| Live Broadcast | Thai PES (HD) | Playing | 83704 1 3 2 0.03% 0.03%
3104542 mpal256b 2019-05-29 19:06 [ 49.49.233.52 Wirele?Netwcr Live Broadcast | Thai PBS (HD) Playing 82804 1 22 2 0.03% 0.03%
3038760 mpa1256b 2015-05-20 18:51 | 49.49.233.52 |Wireless Networ Live Broadcast | Thai PBS (HD) | Playing | 81904 1 23 2 0.03% 0.03%
2977104 mpal256b 2019-05-29 18:35 48.49.233.52 |Wireless Networ Live Broadcast | Thai PBS (HD) Playing 81004 1 23 2 0.03% 0.03%
2010172 mpal25eh | 2010-05-20 18:21 | 49.49.233.52 |Wireless Networ Live Broadcast | Thai PBS (HD) | Playing | 80104 1 2 2 0.03% 0.03%
2868371 mpal256b 2019-05-29 18:06 48.49.233.52 |Wireless Networ Lwe%adzast Thai PBS (HD) Playing 79204 1 23 2 0.03% 0.03%
2813619 mpal2seh | 2010-05-20 17:51 | 49.49.233.52 |Wireless Networ Live Broadcast | Thai PBS (HD) | Playing | 78304 1 2 2 0.03% 0.03%
2762822 mpal256b 2019-05-20 17:36 | 49.49.233.52 |Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing | 77404 1 22 2 0.03% 0.03%
2709044 mpal256b 2019-05-29 17:21 49.49.233.52 |wireless Networ Live Broadcast | Thai PBS (HD) Playing 76504 1 23 2 0.03% 0.03%
2662118 mpal256b 2019-05-20 17:06 | 49.49.233.52 |Wireless Networ Live Broadcast | Thai PES (HD) | Playing | 75604 1 p5) 2 0.03% 0.03%
2614488 mpal256b 2019-05-29 16:51 49.49.233.52 |wireless Networ Live Broadcast | Thai PBS (HD) Playing 74704 1 23 2 0.03% | 0.03%
2560244 mpal256b 2010-05-20 16:36 | 49.40.233.52 |Wireless Networ| Live Broadcast | Thai PBS (HD) | Playing | 73804 1 22 2 T0.03% | 0.03%
2523043 mpal256b 2019-05-29 16:21 4 49.49 2!3 52 |wireless Networ Live Broadcast = Thai PBS <H5 Playing 72904 1 22 2 m}gfn VD’.’O]cfn 3
2479187 mpal2s6b | 2019-05-20 16:05 | 49.49.233.52 |Wireless Netwoj Live Broadcast | Thal PES (HD) | Playing | 72004 1 22 2 | 0.03% 0.03%
2433393 mpal256b 2019-05-29 15:51 49.49.233.52 |wireless Networ Live Broadcast = Thai PBS <HD)7 Playing 71104 1 22 7 D.[}E“}n 0.03%
2386336 mpa1256b 2015-05-20 15:36 | 49.49.233.52 |Wireless Networ, Live Broadcast | Thai PBS (HD) | Playing | 70204 1 23 T2 | om% | o00s%
2338883 mpal256b 2019?5;29 15:21 48.49.233.52 |Wireless Networ Live Broadcast | Thai PBS (HD) ﬂ'inq 69304 1 23 _[ 2 "é._[ﬂ% 77» 0. 03"/-1_‘!
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TumsnagevunTatiaziinInadouuAuAonasy “mpal67de” l¥argerman

User Name
mpa167df
mpa167df
mpa167df
mpa167df
mpa167df
mpa167df
mpa167df
mpa167df
“mpa167df
mpal167df
mpa167df

mpa167df

mpa167df

mpa167df

mpa167df
mpa167df
mpa167df
mpa167df
mpa167df
mpa167df

5LHZMIIN Access point 5 AT IABHITIT 09U

Creation Time + Client IP
2019-06-07 15:38 49.49.233.
2019-06-07 15:23 | 49.49.233
2019-06-07 15:08 49.49.233.
2019-06-07 14:53 | 49.49.233
2019-06-07 14:38 49.49.233.
2019-06-07 14:23 | 49.49.233
2019-06-07 14:08 49.49.233,
2019-06-07 13:53 | 49.49.233
2019-06-07 13:38 49.49.233,
2019-06-07 13:23 | 49.49.233
2019-06-07 13:08 49.49.233
2019-06-07 12:53 | 49.49.233

E19—06—07 12:38 49.49.233
2019-06-07 12:23 | 49.49.233
2@06—07 12:08 49.49.233
2019-06-07 11:53 | 49.49.233
2019—06—0711:38 49.49.233,
2019-06-07 11:23 | 49.49.233
2019-06-07 11_08 49.49.233,
2019-06-07 10:53 |  49.49.233

1d User Name Creation Time » Client 1P
2367268 mpai256b 2019-06-07 15:39 | 49.49.233.5
2320385 mpal256b 2019-06-07 1 49.49.233.5
12272616 mpa1256b [ 20.40.233.5
| 2226594 mpa1256b | 49.40.233.5
2183730 mpaizseb 49.49.233.5
2132034 mpa1256b 2019-06-07 14:24 | 40.40.233.5
2087967 mpai25eb 2019-06-07 14:00 | 49.49.233.5
2041451 mpa1256b 2019-06-07 13:54 | 49.40.233.5
1995942 mpal256b 2019'0637 13:39 49.49.233.5
1950331 mpa1256b 2010-06-07 13:24 | 49.40.233.5
1904656 mpal256b 2019-06-07 13:09 49.49.233.5
1858491 mpa1256b 2019-06-07 12:54 | 49.40.233.5
1812285 mpal256b 2019-06-07 12:39 49.49.233.5
1764844 mpa1256b 2019-06-07 12:24 | 49.40.233.5
1719753 mpal256b 2019-06-07 12:09 49.49.233.5
1676645 mpa1256b 2019-06-07 11:54 | 49.40.233.5
1633554 mpal256b 2019-06-07 11:39 49.49.233.5
1590008 mpa1256b 2010-06-07 11:24 | 40.40.233.5
1547382 mpal256b 2019-06-07 11:09 49.49.233.5
1502117 mpa1256b 2010-06-07 10:54 | 49.40.233.5
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TTYLNINVIN Access point 5 !Mﬁiiﬂﬂwuﬁﬁ}ﬂﬁl’JNﬂu

Type of N

Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N

Type of N
Wireless N
Wireless N
Wireless N

Wireless N

|Wireless Live Broadcast
Wireless Live Broadcast

Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N
Wireless N

Wireless N

Program Type

Program Name

Playback Viewing Durz Startup B Total Buffer Tim: Buffer Fre Buffering Ratio ¢ Buffer Ratio

a

3 St
AAAINIIN 15991UNH

Live Broadcast

Live Broadcast
Live Broadcast
Live Broadcast
Live Broadcast
Live Broadcast
Live Broadcast
Live Broadcast
Live Broadcast
Live Broadcast
Live Broadcast
Live Broadcast
Live Broadcast
Live Broadcast
Live Broadcast
Live Broadcast
Live Broadcast
Live Broadcast
Live Broadcast
Live Broadcast

Program Type
Live Broadcast
Live Broadcast

Live Broadcast

Live Broadcast

Live Broadcast
Live Broadcast
Live Broadcast
Live Broadcast
Live Broadcast

Live Broadcast

Live Broadcast

Live Broadcast
Live Broadcast

Live Broadcast

Live Broadcast
Live Broadcast
Live Broadcast

Live Broadcast

Thai PBS (HD) | Playing 71102 ] ] ] 0% 0%
Thai PBS (HD) | Playing 70202 o o o 0% 0%
Thai PBS (HD) | Playing 69302 ] ] ] 0% 0%
Thai PBS (HD) | Playing 68402 o o o 0% 0%
Thai PBS (HD) | Playing 67502 ] ] ] 0% 0%
Thai PBS (HD) | Playing 66601 o o o 0% 0%
Thai PBS (HD) | Playing 65701 ] ] ] 0% 0%
Thai PBS (HD) | Playing 64801 o o o 0% 0%
Thai PBS (HD) | Playing 63901 ] ] ] 0% 0%
Thai PBS (HD) | Playing 63001 o o o 0% 0%
Thai PBS (HD) | Playing 62101 ] ] ] 0% 0%
Thai PBS (HD) | Playing 61201 o o o 0% 0%
Thai PBS (HD) | Playing 60301 ] ] ] 0% 0%
Thai PBS (HD) | Playing 59401 o o o 0% 0%
Thai PBS (HD) | Playing 58501 ] ] ] 0% 0%
Thai PBS (HD) | Playing 57601 o o o 0% 0%
Thai PBS (HD) | Playing 56701 ] ] ] 0% 0%
Thai PBS (HD) | Playing 55801 o o o 0% 0%
Thai PBS (HD) | Playing 54901 ] ] ] 0% 0%
Thai PBS (HD) | Playing 54001 o o o 0% 0%

9
[

nu

¥

A A
NUNNUIU

Program Name Playback Viewing Durz Startup B Total Buffer Tim: Buffer Fre Buffering Ratio ¢ Buffer Ratio
3

Thai
Thai
Thai
Thai
Thai
Thai
Thai
Thai
Thai

PBS (HD)

Thai
Thai

PBS (HD)
PBS {HD)
PBS (HD)

Playing
Playing
Playing

PBS (HDT Playing

PBS (HD)

PBS (HDT

| Playing

PBS (HD)

PBS (HD)

PBS (HD)

PBS (HD)

Thai

PBS (HD)

Thai
| Thai
| Thai
Thai
Thai
Thai
Thai
Thai

PBS (HD)
PBS (HD)
PBS (HD)
PBS (HD)
PBS (HD)
PBS (HD)
PBS (HD)
PBS (HD)

Playing

Playing

Playing
Playing
Flaying
Playing
Flaying
Playing
Flaying
Playing
Playing
Playing
Playing

71103
70203
59303
58403
7503
56603
55703
54803
63903
53003
62103
51202
60302
58402
58502
57602
56702
55802 |
549027

54002

3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3
3

6679
6679
6679
6679
6679
6679
6679
6679
6679
6679
6679
6679

884
884
884
884
884
884

884
884
884
884

884
884

6679
6679
6679

6679
6679
6679

884

884
884
884
884
884
884
884

5.39% 9.39%
9.51% | .51%
5.63% 64%

9.76% 9.76% |
5.89% 9.80% |
1002% | 10.03% |
10.16% 10.17% |
103% | 1031%
Tﬁ"&iilﬂ.qi?
106% | 106% |
10.75% | 10.75%
T 1001% | 1091%
711 07% | 11.08%
1124% | 11.24% |
11.41% Al 11.42%
1159% | 116%
11 77“; T 11.78%
11.96% 11.97%
12.16% 12.17%
12.36% 12.37% |
-7 %
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