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(= ) Abstract

This year's report is the second mid-year report of the three-year project, construction and
evaluation of thematic robot teaching module for machine learning. The plan will focus on
Al-based robotics technology, where there is no machine part in intelligent robotics education,
and plan a topic-based machine learning approach to learn-guided robotics teaching, and use
thematic embedded teaching strategy to be incorporated into the class. | look forward to teaching
students the robot design and practice, the conceptual design of machine learning can be
contained inside. In the first year of this project, the technical ability indicators and teaching
design of the course have been completed, as well as the machine construction of sensing, control
and mobile control. In the second year, the results and technology development model of the first
year will be referred, and the development and testing of robotic thematic teaching modules
oriented by image machine learning will be carried out, and teaching aids and teaching materials
for the implementation of thematic teaching will be designed and planned. In addition, the
teaching evaluation scale used in the experimental teaching in the third year project will be drawn
up for teaching evaluation. The scale includes skills and affection dimensions. The teaching
objects of this research project will be aimed at students in the field of electrical machinery or
electromechanics in the upper grades of technical colleges.
Keywords: artificial intelligence, machine learning, robotics, teaching, evaluation

AR A

sr s
\"?P

PERRERT PERTEPLPTER PR RT LHERERA LML T
1



P HED)RFERE TR LA (8RN 1408.2) ) M2 A X FE e PN RERKERE L
(FRA T i) R 2 RE =R 2P g (:a‘_;‘.—z\,hz“%i-401.3) AN -BEEY E 2
PBEA LN KEFReZHA TR AP FLEEPoFEAI v - GEAFKG - 5K
Ta°ié%ai:ﬂ)é#ﬂlﬁﬁ%%ﬁﬂ’AJE%%?ﬁﬁﬁﬂ(D?%ﬁﬁﬁ‘
PHFREAEH KA DA AF R kTR b (Dt FE SRR T L Al BE
ARBPERE (DUEFIAF 2 HREXEFET FR QP& EEP BB ET R
(ﬁﬁwlfﬁgmﬁﬁﬁ?ﬁum%)ﬂmqﬁ HEF L DR (BB E LR 2
WHVH) B G B R BEEY %afwﬁknaﬁﬁéﬁw?#*¢“°
BET AP EFELEPLG e R RHKE SR REIBARL > ey E o A
FEAEH AL FEUWE AT B AN LB R T Y R L RS Y 8
AHAMSPEFY o2 PEARFHE > LR MY N RKE S Bk
oM EE AR Y A E AR E AP wﬂﬁ»%wéﬂ7W£’@aﬁ§?
B HEYLRELARE PR R ERPRY Y RS L LA T
:?,(ﬁ}i :}’(E' F“’fl;t"}t?"",‘%}i{ s T M H B AT o B i%ﬂé—?fﬁ”{1ﬁﬁi-&*a\l o g
LTRBZBZFH ML ENHEERRL ARG ELT WA BT AAMAEF LS -

~F - #2273 P 1 (110.8.01~111.7.31)

1. 7% LabView & Myrio #2#] B B rrd BV $oir2 L B o 2 s
%Ao

2. f?'»\§”7ﬁﬁ,%a§nﬁé%%?ﬂ%&7%%&¢%ﬁ%§ﬁao

3. WSS PEIVES 2P F L LS KR e B EREE -

4. a?a%y?ﬁﬂﬁﬁﬁﬁﬁﬁiﬁiﬁﬁﬁ

B, HB AR A RRETHEEFTRISRER L B EE Y Eo 2 P E L AN K E
¥t o

6. MIKFTHEL -

s 2 peiEH

1. » Myrio #» TR A Z 29 7% | frz 2% 2 %% =i (MOST 105-2511-S-018-003
& MOST 106-2511-S-018-015) -

2. WEMRMBAB B A 2R -

3. A1FEEBETY PFH -

4. ﬁk%?”ﬁ&‘tgd’]&xo

5. mE &KIre Labview 4 o

6. fpHlEier o

T, AR KFEAIER KT -

8. Hit#E -

. FoE R ARG 2 -

NI EAERW

ABAAE LI A L2 ERF 2 F o E (110.8.01-111. 7. 312 A2 5 = # o 7 4
ﬁéﬁdpg.&r—r .
(=)~ /g >

SHE - ELPR B RERFL Y e R - E LR RLR S FHE L
FER AR BESVHE O EENBEL SR B RAS - ERN S ER ST A 2
BEY 2 MEAIE LA BT HHE > T EVKE

NG RIpATG P o LT A E R



(-) Q[‘Jcéu 52 - A R f”Q)iJT‘fﬁ eI A 17
1. ;ﬁﬂﬁﬁﬁﬂﬁﬁ@mﬁﬁéﬁﬁlﬁﬁﬁ*%ﬁ°
2. MAFFEWFTHITRIOAAHE KT EIEZAENBESTY Eo 2 B EAFGIE
DA RE N eE A
FAP RS Y Eo 2 B S KR RS R B A s 2 pa

CRIRERBEE Y e 2 B E A LN K E W e DRH N EE PR -

DRSS EEY E5 LB E LA HE L FH SRR

) LRHNE R e e

AN 2N R e e TEMF renail 32 0 A B rip B ¥4
PREFEFAER LRI F R AR PR PR RN P RE A F
HEEFE Ex o
(B S BE Y o 2 B3 A K e

fIv Labviewhid0R B8 B4 ¥ L85 0 e 6 PR B felyriof #1824
FEATFEEPBEEY Fr L PR LS KR > RAER 2 KR B RHEM
Bt BN R A B AN I NSRS Y B E A SN AR EEAET o (2 )
&

3

i3

4, FHIrrpEEVE- 2B B LS R e il PR K e
5. %

6

(=

Bl- 5 & LR 2B

v peie i T A B eSS

ver D) |epmavs| [fomps- 2 =R R A
e R [ =5 ERVE-2 35w S

FRARELE R |:> ERIE ¥ HAER

BEL S B i

Bl-: »E R LT 2% BRITAR

BwmBe

iﬁ&ii%ﬁﬁﬁ—&&ié&ﬁr’ﬁ%%ﬁ; i
T EA AN K e B R TR E RGE
LB TRETF 56%?{% TR E
() B Esy el - AR E£F B WL 2

B R %$§“ﬁrlﬁ’%ﬂ*ﬁ§ W
FoRT AFERLRERYY > REFERORFAT o id et
ﬁ?a+dh¢’¢?%@”l’éW%VW%M%ﬁﬁﬁ%’ﬁ#?
TORITER L F R Iﬁ»‘ﬁﬁﬁ? s (D)5 ‘/‘E‘J«‘fﬁr‘:fi@" BoFERg (FAfrr A
ﬂ“"'W$€Wﬁ PG AL TR B e RS DRI EE RE
Agﬁgﬁﬁ%o

SHpEE 2 b TR B Y Bl AR P R A R Y 200 2 3 3T R
HLER, PTREB-2Z BT A, 518 USB 4 o i~ FReAR g BRI 18 i, 1R B iRE
L Ed R(4) G (%) 2 B(F) = #fd mbad, o %2 FLik8bits 2/, s

3

SRR RS Y §

;
'?%‘ 1N HRE T 2

miw
L
L\
&
=

& B
o4
Ny
-+
why



Bifck 7 24 bits, < A 224=16,777,216 fBFFS %1 . - 5 800 X 600 + 2 H i
FHE, orige-2 H- B % £ 3 800X 600 i, Fleter e 5 LAMB, 4
FELRRAE R RST. @—éwfﬁxﬁm%k*%*%&i+ikﬁﬁm.@iah
b B P RTER R BRE 2 AR HR -
Image

System time
021118 2020/11/25

System stop
[siop | =

Bl-: b P E Rk A e Bl=: 25> 0Ey -k

f H it B At E 7 56 BT E T T AP o & Tk %”T@I’ggﬁ;f])\?ﬁh"—ij’}‘st

SURCREE ﬁaﬂ% BEI 30 ¢ 4820 — B3 o Bl ol ] AR AR 5 HEA AR AE o ]

ﬁﬁﬁﬁwmﬁﬁﬁ%kﬁﬁﬂﬁaﬁﬁﬂ BT 5 PFHcRPemiiids B i 8
BT pRiE AR ot T e

S\

\mtﬂ

5 e Vinion Yo 19 - | [B N Vision Template Editor & ¥

S [ e e —" Define Curves | Customize Scoring | Speafy Match Options

aaaa A e aa

e B e
B e G W el Curves
B 0w tegs i ™
= - Artrra M
o
— 0
Poe oA =
SR . |
USRS 1 View Resutng Curves
O et Bt Sy - ‘
v Lna 4 S Currvee © Leam Most Relevant Resuling Curves
| Faa 14 2ri . ’ v Leam Al Resutng Curves
T3 X 27 @7,0)
o -~
ox cancel reb

=
ﬁ
Ky
£
ki
\\?{r
;’*i'i
p
R
G
2

BT FHcEP{s i % B

Bl P i frd e
4



(: ) -2 f%\%%"?éﬁ& %g ¥ ;}ijﬂﬁ-ﬁ % -CNN % &‘F‘ ARl AT ?ﬁ‘ /ﬁ-n =

PRGFERSPSEE Y S o S A SRR (NN Bjg 3 g3t & B 4
VURRE Y AR BT AR BT RRINA L R - B - S ﬁ“;?if%» an,&E’?%ﬁ ¥
W AR K PR K SR Jist oo 0t Labview 2 R SRR HTR V2 B3k 2k 2
EAL o He4 bd LabVIEW 72 B2 % = g (GUI) ehfre 2 i;\‘ﬁé*ﬁﬁ%ﬂ Cf R
ARG B IR~ BodpdRde o~ B R B ek Sudzdl - Python ¥ At g o~ ’é«_LabVIEW L
HatriERE Y AL #3) o LabVIEW 7~ 1 * NIDAQ 7 3R 4cA 8 /1 & dp 4l g2 it 4 o gt o
S B2 Bt 4 BB AR E P DR R B OTAE o Bl L LA
%%%%@’dﬁﬁéﬁﬁﬁVnbﬁﬁﬂﬁéﬁ%%iﬂ%%’j%@ﬂﬁﬂpm*4
B AW el RISy C REDFHS BEER TR

Model training CIE=H Corresponding Control
<5 dp gs Face Emotions System deployment
—
Python Camera ——J Database
&

Wireless.
a

/fr:| a "
m Image saving
= 68

Target emotion result Alarm, Care
(Analysis and prediction)

= AR RS DR A I N

Caregiver

r‘J.,'J'

Model building Face Recognition =

uuuuu

© © @ @ B © ©
9

B4 5 CNN Al #7328 2 % EHEK TR 0 B ekt 2ok BUR AR LB o 2t AL A2
PR - B4 7 CAMH 3| a9 3nE e 4ol - - B+ = é}%@,@féi%igjﬁ_"i T 3
Bl S R TR MR RS Al A FE Y o0 oo BT B AR 7 2R
4 0% 4% (Convolution)qei# it (Pooling)i& & » ok “é“‘ﬁl %F R 2 38 E (8 BF BT
FAOWmINEM o B S 2R L g o T S 2R A

Oy
o =0 Camera
) 0 =~
0 0 \
0 o) ’
0
b [- i o .
[>Sa 0 0
o 0 b
: é
Convolution + nonlinearity Max pooling °
L J Hardware
Convolution + pooling layers Fully connected layers(NN) Equipment
25612864

Our mode! summary : 4

B4 : CNNz& ¥ 2 2845283 4 iE



Emotion Pixels

0 255 255 255 255 255 252 255 208 165 182 181 171 161 158 160 15-+ T
6 981211083653535679 112148 11090394520 111524 2222-- T
6 2124 314144454648 557078 69 131 183 197 206 209 207 207
22 5 208 203 194 199 212 214 215 217 218 217 211 206 201 197 200 208 Trai
6 232230 236 188 133 136 135 136 136 139 142 147 153 154 159 164 Trai
5 204 213 221 218 208 202 214 200 209 221 222 224 229 231 230 230" Tr:
3 142 158 186 209 190 169 192 171 153 163 144 42 35 48 64 77 87 10 Trai
0 219 221 224 225 226 226 227 228 227 225 225 224 222 222 222 224- T
s 5 255 255 255 254 255 236 167 149 150 137 148 135122 132 128 118 T
6 248 248 248 248 248 248 248 248 248 244 238 228 162 153 153 139 Trai
0 6258554848484858 6668768897 118125119110 104 109 1-- Trai
2 132 139 144 145 145 144 147 141 124 105 116 102 92 119 129 97 90 Trai
51 6 95867067 6968354677 7575737478767276 117 126 133 109 Trai
6 877059 62 84 88 89 5536 41 89 116 54 51 64 74 60 55 57 100 103+ Trai
‘ 6 595955393843 515647 54 58 62 64 75 82 83 9095 102 106 109+ Trai
! 2 9484 8380827977777577 114 162 173 154 148 150 159 168 165 Trai
i 4 9]41()/?4]‘)4‘5‘)&1899‘)1]‘)]7]]7I 128 126 118 112 107 107" Trai

B - B~ 2T R

5%

~
«7_«1

%]J‘ = RSE S 2 B AR E o B

Bl = B 0 3% AlECAIF R 17 5 ffois 1 60 (Pehi@ 5 200 o o 20 S 58 § (5 e
BB M FE 0 @ xhiﬁnrﬁu T - BT R v g R SR TR

crF ol ) BE o~ Tl é] (Flatten Layer)® 4e@ -t w @77 > HiEM Tk o
PO AR B A A @k 244 (Fully Connected
Layer) > i’.@f > BE TR ;EIJ eds (% o

FREA L o B2 FRERAFEY TR L e B S FES (L iEAR o param#F) Y B R AR
3leh
;g

Model: "sequential"

Layer (type) Output Shape Param #

z:;VZG (Conv2D) (None, 48, 48, 32) 320 N

conv2d_1 (Conv2D) (None, 48, 48, 32) 9248

max_pooling2d (MaxPooling2D) (None, 24, 24, 32) 0

conv2d_2 (Conv2D) (None, 24, 24, 64) 18496

conv2d_3 (Conv2D) (None, 24, 24, 64) 36928

max_pooling2d_1 (MaxPooling2 (Nome, 12, 12, 64) 0 flatten (Flatten) (None, 2304) 0
dropout (Dropout) (None, 12, 12, 64) 0 dense (Dense) (None, 256) 590080
conv2d_4 (Conv2D) (None, 12, 12, 128) 73856 dropout_3 (Dropout) (None, 256) 0
conv2d_5 (Conv2D) (None, 12, 12, 128) 147584 dense_1 (Dense) (None, 128) 32896
max_pooling2d_2 (MaxPooling2 (None, 6, 6, 128) ] dropout_4 (Dropout) (None, 128) 0
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conv2d_6 (Conv2D) (None, 6, 6, 256) 295168 dropout_5 (Dropout) (None, 64) 0
conv2d_7 (Conv2D) (None, 6, 6, 256) 590080 dense_3 (Dense) (None, 7) 455
max_pooling2d_3 (MaxPooling2 (None, 3, 3, 256) ] Total parans: 1,803,367

dropout_2 (Dropout) (None, 3, 3, 256) 0 Trainale parans: 1,803,507
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