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Intelligent Embedded System Design for Wireless Communications
Prin Boonkanit, Ph.D., PE.
June 2016

The objectives of this project were to training and convey knowledge of the
intelligent embedded systems for wireless communications by using Raspberry Pi
embedded system toolkit for wireless communication for public to enhance the
design and implementation of intelligent embedded systems to be connectivity with
computer systems and mobile phones. Including promoting and supporting the
development of human resources and communications, research and development
in broadcasting, broadcasting telecommunications, and information technology
according to the purposes of the fund pursuant to section 52 (3) as well as the
promotion of the broadcasting and consumer protection of broadcasting, television
broadcasting, and broadcasting telecommunications in choosing the right technology
to the next venture.

For the implementation of all six times training were in accordance with the
purposes and goals of the project in all respects with all 208 participants according
to the terms of the project, scheduled to have participants six times, including at
least 200 people. The target group is students at colleges and universities. It has
been publicized and open to interested participants about 35 people at a time. The
form of training will deliver lectures and laboratory follow events scheduled by
speakers. In training each time, participants will receive manual testing equipment
and a handout. Each time there was a measure of the participants which were
divided into two sectors, including theoretical and practical. For the theory was to
measure using a test before and after the training of the 2 0 items. On the
completion of training, each of the participants will be evaluated to compare the
difference in average scores before training with after training whether the differences
are statistically significant or not. For the practical training, the workshop speakers
will be assessed using the assessment workshop activities in each of the activities if
participants can practice or not. The theory measuring of quiz and test scores before
and after training with Dependent t-test showed that the overall level of knowledge
the participants have increased. The practical activities during the workshop, speakers
will focus on providing participants to be able to do every event, and then workshop
activities will continue because it is so fundamentally important in the design of
intelligent embedded systems for wireless communication. If participants cannot

practice or crash during the operation, team trainers will help solve the problem
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immediately; so all participants had passed the measure in practice. For the
evaluation of training six times the overall was in a good and very good level.
Moreover, upon completion of the six training sessions, this project will be also
provided to guide the design and development of intelligent embedded system

software in order to be used in teaching or knowledge dissemination to the public.
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n-1
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3
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5
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A15199 3-1 AZLUUNDULAERAINITOUTUATIN 1

UNANET | AZULUUADUDUSY | AZUUUNAYDUTH |  AZLUUNARIS AZUUUNARANY
aufi Pre-test Post-test D D?
1 11 17 6 36
2 16 17 1 1
3 18 14 4 16
4 15 17 2 4
5 17 13 -4 16
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A5197 3-1 ATLUUNDULATNAINITOUSUATIN 1 (8)

UNANET | AZLUUADUDUSY | AZUUUNASDUSH |  AZULUUNARAIS AZLUUNAAIY

aufi Pre-test Post-test D D?
6 12 14 2 4
7 12 15 3
8 13 15 2 4
9 14 19 5 25
10 13 15 2
11 15 17 2
12 13 15 2
13 10 14 4 16
14 13 17 4 16
15 12 16 4 16
16 15 15 0 0
17 10 17 7 49
18 14 17 3 9
19 16 16 0 0
20 14 16 2 4
21 15 16 1 1
22 16 18 2 4
23 10 14 q 16
24 13 19 6 36
25 17 17 0 0
26 14 15 1 1
27 13 15 2 4
28 13 16 3 9
29 13 13 0 0
30 16 17 1 1
31 14 19 5 25
32 14 20 6 36
33 11 14 3
34 14 16 2
35 12 14 2
n 35 35 35 35
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A5197 3-1 ATLUUNDULATNAINITOUSUATIN 1 (8)

UNANET | AZLUUADUDUSY | AZUUUNASDUSH |  AZULUUNARAIS AZLUUNAAIY
aufi Pre-test Post-test D D?
Sum 478 559 81 387

Mean 13.66 15.97 2.31 11.06
S.D. 2.03 1.76 2.42 12.49

A151991 3-2 Aede dHulewuuNINgg I AadRvegaeu t wasseautediAynainvens
NAADULTH U UAZLUUNDULALAINITOUTHYRNAN Y (n = 35) UBINTOUTUATIN 1

N1INAHDU x S.D. D S.D.p t | Sig.(1-tailed)
NOUDUTY 13.66 2.03

— 2.31 2.42 5.65 0.0000
NaIDUTY 15.97 1.76

1NA15199 3-2 WU AZLUUIINAITNAZGDUNBULATRAINITOUTUYDIUNAN YL

ANRRY (X) W1AU 13.66 AzWUY Lag 15.97 AU A1UE1AU JAdudeauuunsgiu

(S.D.) WU 2.03 wag 1.76 MUAIAU baLtilaUS U UATLUUNBULATNEINITOUTY WU

A1 t NERINNITAIIAIAY 5.65 11ANTIAT t NAAINANT199 3-3 NszautiudAgy .05 A

df Winfiu 34 uansinAzluuraINITaUTHgINIIATLULABUNT SoUTHRE 1 lTEd Ay Meadag

S¥AU .05
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M990 3-3 sERutivdAgNsEdATRINITIRARULUSEULTBU (A t)

1319 t Level of significance for

.10 .05 025 .01 005 .0005  (one-tailed test)

df 20 .10 .05 .02 .01 001 (two-tailed test)
1 3.078 6.314 12.706 31.821 63.657 636.619
2 1.886 2.920 4.303 6.965 9.915 31.598
3 1.638 2.353 3.182 4.541 5.841 12.94
4 1.533 2,132 2.776 3.747 4.604 8.610
5 1.476 2.015 2.571 3.365 4.032 6.859
6 1.440 1.943 2447 3.143 3.707 5.959
7 1.415 1.895 2.365 2.998 3.499 5.405
8 1.397 1.860 2.306 2.896 3.355 5.041
9 1.383 1.833 2.262 2.821 3.250 4.781
10 1.372 1.812 2.228 2.764 3.169 4.587
11 1.363 1.796 2.201 2.718 3.106 4.437
12 1.356 1.782 2.179 2.681 3.055 4.318
13 1.350 1.771 2.160 2.650 3.012 4.221
14 1.345 1.761 2.145 2.624 2977 4.140
15 1.341 1.753 2.131 2.602 2.947 4.073
16 1.337 1.746 2.120 2.583 2.921 4.015
17 1.333 1.740 2.110 2.567 2.898 3.965
18 1.330 1.734 2.101 2.552 2.878 3.922
19 1.328 1.729 2.093 2.539 2.861 3.883
20 1.325 1.725 2.086 2.528 2.845 3.850
21 1.323 1.721 2.080 2.518 2.831 3.819
22 1.321 1.717 2.074 2.508 2.819 3.792
23 1.318 1.714 2.069 2.500 2.807 3.767
24 1.316 1.711 2.064 2.492 2.797 3.745
25 1.316 1.708 2.060 2.485 2.787 3.725
26 1.315 1.706 2.056 2.479 2.779 3.707
27 1.314 1.703 2.052 2.473 2.771 2.690
28 1.313 1.701 2.048 2.467 2.763 3.674
29 1.311 1.699 2.045 2.462 2.756 3.659
30 1.310 1.697 2.042 2.457 2.750 3.646
40 1.303 1.684 2.021 2.423 2.704 3.551
60 1.296 1.671 2.000 2.390 2.660 3.460
120 1.289 1.658 1.980 2.358 2.617 3.373
oL 1.282 1.645 1.960 2.326 2.576 3.291
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PMNUUTWININAGU t-test LUy Dependent vosn15ousuil Inaldlusinsu Excel
dangaglunisiesgideyaiionnuazainuazsinsilunisaiduny el Azwuuneu

warnaINTIsaUsUNMAaaUlANan Tl

A5199 3-4 ATLUUNDULATVAINITOUSUASIN 2

UNANET | AZULUUADUDUSY | AZUUUNAYDUSH |  AZULUUNARAIS AZLUUNAAIS

aufi Pre-test Post-test D D?
1 11 17 6 36
2 16 14 -2
3 12 14
4 11 15 16
5 12 11 -1 1
6 15 12 -3 9
7 15 17 4
8 13 15 2 4
9 12 14 2 4
10 8 16 64
11 15 13 -2 4
12 5 16 11 121
13 16 14 -2 4
14 14 15 1 1
15 10 17 7 49
16 12 15 3 9
17 13 14 1 1
18 10 13 3 9
19 12 12 0 0
20 12 16 q 16
21 14 17 3 9
22 14 15 1 1
23 14 15 1 1
24 15 15 0 0
25 14 15 1 1
26 12 16 q 16
27 10 13 3 9
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A5197 3-4 ATLUUNDULALVAINITOUTUASIN 2 (5D)

UNANET | AZLUUADUDUSY | AZUUUNASDUSH |  AZULUUNARAIS AZLUUNAAIY
aufi Pre-test Post-test D D?
28 15 19 q 16
29 9 14 5 25
30 11 16 5 25
31 12 15 3
32 15 17 2 4
33 12 13 1 1
34 10 14 4 16
35 8 17 9 81
n 35 35 35 35
Sum 429 521 92 574
Mean 12.26 14.89 2.63 16.40
S.D. 2.51 1.73 3.13 25.86

A13197 3-5 Anade dHrudsnuunnggiu Aadanageu t wavseautudAyniainvoainis
NAFBULUTHUWIEUALLUUNDULALIEINITOUTUVRILNANYT (N = 35) YBIN1TOUTUATIN 2

NISNAFAU x S.D. D S.D.o t Sig.(1-tailed)
NOUBUTY 12.26 2.51

— 2.63 3.13 4.98 0.0000
PHIBUTY 14.89 1.73
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PMNUUTWININAFDU t-test LUy Dependent vosn1sausuil Inaldlusinsu Excel
dhangaglunisiesgideyaiionnuazainuazsinsilunisanduny Wethazuuuney
wagnasn1seusHLnaaeulanasiall

= ' 9 I A
M990 3-6 ASLLUUNDULLATUAINITBUTUATIN 3

ﬁﬂﬁﬂﬂq AZLUUNDUDUSTY ﬂgLLuuWél\‘ianll AZLUUNANY AZLUUNANS
aufi Pre-test Post-test D D?

1 15 13 -2 4

2 13 16 3

3 11 15 q 16

4 14 18 q 16

5 13 15 2 4

6 12 16 q 16

7 10 17 7 49

8 14 14 0 0

9 14 15 1 1

10 12 11 -1 1

11 11 11 0 0

12 14 12 -2 4

13 11 13 2 4
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A519% 3-6 ATLUUNDULALVAINITOUTUASIN 3 (5)

UNANET | AZLUUADUDUSY | AZUUUNASDUSH |  AZULUUNARAIS AZLUUNAAIY
aufi Pre-test Post-test D D?
14 13 11 -2
15 11 13 2
16 11 13 2
17 10 16 6 36
18 14 14 0 0
19 12 17 5 25
20 13 15 2 4
21 14 14 0
22 16 -8 64
23 16 -8 64
24 16 8 -8 64
25 14 14 0 0
26 15 17 4
27 13 13 0 0
28 13 12 -1 1
29 12 11 -1 1
30 13 13 0 0
31 10 13 3 9
32 11 11 0 0
33 10 14 q 16
34 14 16 2 4
35 14 13 -1 1
n 35 35 35 35
Sum 449 470 21 429
Mean 12.83 13.43 0.60 12.26
S.D. 1.77 2.55 3.50 19.33
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NAADUMNSUEUALLUUNDULAZNAINITOUTUVBIUNAN®YN (N = 35) YBINNTBUTUATIN 3

ASNAEBY x S.D. D S.D.p t Sig.(1-tailed)
foUDUTH 12.83 1.77
"y 0.60 3.50 1.01 0.1588
NHIBUTY 13.43 2.55
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A5199 3-8 ATLUUNDULALTAINITOUSUASIN 4

UNANET | AZLUUADUDUSY | AZUUUNASDUSH |  AZULUUNARAIS AZLUUNAAIY

aufi Pre-test Post-test D D?
1 11 12 1 1
2 15 15 0 0
3 11 12 1 1
4 13 14 1 1
5 15 12 -3 9
6 8 16 8 64
7 12 14 q
8 12 13 1 1
9 15 16 1 1
10 18 15 -3 9
11 10 12 2 4
12 13 15 2 4
13 12 16 4 16
14 11 14 3 9
15 12 13 1
16 13 15 2 4
17 9 13 q 16
18 10 15 5 25
19 13 15 2 4
20 14 18 q 16
21 13 18 5 25
22 13 15 2 4
23 12 15 3 9
24 17 15 -2 4
25 11 12 1 1
26 15 16 1 1
27 13 15 2 il
28 12 13 1 1
29 14 15 1 1
30 7 10 3 9
31 15 12 -3 9
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aufi Pre-test Post-test D D?
32 11 16 5 25
33 11 15 4 16
34 14 16 2 4
35 11 14 3 9
36 16 17 1 1
37 15 16 1 1
38 15 18 3 9
n 38 38 38 38
Sum 482 553 71 323
Mean 12.68 14.55 1.87 8.50
S.D. 2.36 1.87 2.27 11.69
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NOUBUIU 12.68 2.36

— 1.87 2.27 5.08 0.0000
NaduUIU 14.55 1.87
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A15199 3-10 ATLUUNBULATUAINITOUTUATIN 5

UNANET | AZLUUADUDUSY | AZUUUNASDUSH |  AZULUUNARAIS AZLUUNAAIY

aufi Pre-test Post-test D D?
1 11 13 2 4
2 9 15 6 36
3 13 12 -1 1
4 14 14 0
5 14 16 2 4
6 9 12 3 9
7 14 13 -1 1
8 13 13 0 0
9 16 17 1 1
10 9 16 7 49
11 16 11 -5 25
12 9 11 2 4
13 9 12 3 9
14 11 10 -1 1
15 14 14 0 0
16 11 10 -1 1
17 16 16 0 0
18 13 17 q 16
19 10 14 q 16
20 7 14 7 49
21 15 15 0 0
22 12 13 1 1
23 10 16 6 36
24 15 15 0 0
25 7 15 8 64
26 14 16 2 4
27 8 14 6 36
28 14 6 36
29 14 16 2
30 13 15 2
31 10 16 6 36
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A15199 3-10 ATLUUNBULATUAINITOUTUATIN 5

UNANET | AZLUUADUDUSY | AZUUUNASDUSH |  AZULUUNARAIS AZLUUNAAIY
aufi Pre-test Post-test D D?
32 13 10 -3 9
33 13 10 -3 9
34 12 13 1 1
35 11 12 1 1
36 17 18 1 1
37 16 16 0 0
38 14 16 2 4
39 15 17 2 4
n 39 39 39 39
Sum 475 547 12 476
Mean 12.18 14.03 1.85 12.21
S.D. 2.77 2.22 3.00 17.14

LY )

A191991 3-11 AefeY dulguuulinsgIu Aaianedgay t wagseautudAgynsainves
N15NAEDULUIHUIBUAL LUUNDULAEUAINITOUSHVRILNANY (n = 39) VBINITBUTUATIN
5

NISNAFAU x S.D. D S.D.o t Sig.(1-tailed)
NOUDUITH 12.18 2.77
> 1.85 3.00 2.84 0.0002
N&I0UTY 14.03 2.22

MM 3-11 WU AZLULIINNINAFDUADULAENEIN15BUTUTBITN AN YT
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PMNUUTWININAFDU t-test LUy Dependent vosn1sausuil Inaldlusinsu Excel
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N191997 3-12 ASLLUUNDULACUAINITDUTUATIN 6

ﬁﬂﬁﬂﬁ&ﬂ AZLLUUNDUDUTY ﬂgLLu‘U“é‘ﬂaU53~| AZLUUNANIY AZLUUNANS
aufi Pre-test Post-test D D?
1 11 18 7 49
2 10 10 0
3 11 13 2
4 12 13 1 1
5 12 16 q 16
6 16 16 0 0
7 13 12 -1 1
8 11 13 2 4
9 9 16 7 49
10 13 13 0
11 12 16 16
12 14 13 -1 1
13 8 12 q 16
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A519% 3-12 ALLUUNDULATNEINITOUSUATIN 6 (A1D)

UNANET | AZLUUADUDUSY | AZUUUNASDUSH |  AZULUUNARAIS AZLUUNAAIY
aufi Pre-test Post-test D D?
14 13 11 -2 4
15 7 16 9 81

16 13 13
17 11 13 2 4
18 11 16 5 25
19 14 12 -2 4
20 8 11 3 9
21 12 12 0 0
22 14 17 3 9
23 9 16 7 49
24 12 16 4 16
25 15 16 1 1
26 13 17 4 16
n 26 26 35 35
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N&I0UTY 14.12 2.25
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(S.D.) Wi 2.22 ua 2.25 mudsu wailanSoudisuasuuuneuuasndansousy wui
A1 t AldnnsAwaaiAy 4.14 wanadaen t Aldnnansnedi 3-3 fisedutioddny 05 A

o w
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