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Tom tit: Trong giao dién nguoi dung cia hé thong
khoa hoc dir liéu hay hé théng thong minh, mot yéu tb
khong thé bo qua 14 phan hdi ciia ngudi ding ddi véi hé
thdng. Tuy dudi nhiéu dang khac nhau, théng tin phan hoi
gitip cho ca ngudi dung 1an hé thong dé cai thién tuong tac
ngudi-may. Bai bao nhdm dwa ra yéu cau ddi vai viée phan
hoi trong hé théng thong minh. Mot s6 minh hoa dugc thuc
hién trong hé théng hoc may, voi chuong trinh ngdn ngi
Python.

Tir khéa: Phan hoi, thong minh, hoc may, khoa hoc
dir liéu.

. MO DAU

Céc hé thong théng minh, bao gdm hé thong tri tué
nhan tao, trong d6 c6 hoc may hoc va cac hé théng lién
quan dén khoa hoc dir khong thé thiéu trong nhiéu linh
vuc, khong chi thude vé khoa hoc may tinh. Mot thanh
phan quan trong cho phép cic hé thdng nay phat trién va
cai thién theo thoi gian 1a phan hdi. Co ché phan hdi cho
phép cac hé théng thong minh hoc hoi tir cic hanh dong
cua ching, thich ing voi thong tin méi va nang cao hiéu
suét clia chung.

A. Hé thong thong minh, hé thong khoa hoc dir liéu

Trude hét xem xét khai niém vé thong minh. Thong
minh 1a kha nang logic, triru twgng, sy hi€u bict, ty nhan
thire, hoc tap, cd tri tué xuc cam, tri nhd, ké hoach, va giai
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quyét van dé. He thong thong minh 14 hé thong trong d6 tri
thong minh phat trién va cai thién theo thoi gian, dic biét
khi tri thong minh dugc cai thién béng cach xem cach
nguoi ding tuong tac véi hé thng [4, 5].

Hé théng thong minh dat dugc yéu cau vé (i) Muc tiéu
c6 y nghia; (ii) Trai nghiém thong minh; (iii) Xt ly dir liu
thong minh; (iv) Sang tao dir liéu théng minh; (v) Phdi hop
cac thanh phan, dé dam bao thanh cong. Thanh phén trai
nghiém thong minh gin voi phan hdi ngudi dung. Ngudi
dung thu duogc trai nghiém sau khi dit liéu dugc xtr 1i trong

hé thong [5].
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Phan hdi con lién quan dén cac chirc nang va cac pha
trong h¢ thong khoa hoc dit liéu. Dic biét trong pha vé md
hinh hoéa dir liéu, can thong tin phan hdi cta nguoi ding
dé diéu chinh cac tham sé mé hinh [4].

B. Nghién ciru lién quan dén phan héi théng minh

Diém qua cac nghién ctru vé linh vyc phan hoi trong
hé thdng thong minh: 1én quan dén tri tué nhan tao: nd tao
nén nhiéu nén tang hon dé cung cip phan hdi tic thoi tu
dong cho ngudi dung. Cong trinh [6] d4 s dung mot nén
tang nhu vay trong chuong trinh hoc thém sau gio hoc. Hé
thdng danh cho hoc sinh tir cac gia dinh khé khan vé tai
chinh. Hé thong nay da sir dung cac cudc phong van véi ca
nguoi hoc va gia su cua hg. Dt liéu dinh tinh dugc phan
tich bang mo hinh twong hd ba chiéu, gdbm moéi truong, ca
nhan va hanh vi. Hé théng cho thdy nguoi ding cam nhan
tich cuc vé phan hdi do Al tao ra [6].

Mot mé hinh thong minh 14 cin thiét: mo hinh hoa
ngudi dung va tuong tac thich tng véi ngudi dung dé xut
dién dan cho phép phd bién cac két qua nghién ctru méi vé
cac hé théng may tinh tuong tac c6 thé dugc didu chinh
hodc ty diéu chinh cho ngudi dung hién tai ciia chung va
vé viée sir dung cac mé hinh nguoi dung cho muc dich diéu
chinh. Hé théng sir dung mé hinh véi ndi dung lién quan
dén cac bai bao géc chét luong cao, thudc nhiéu linh vuc
[2]. Trong mé hinh théng minh, phan hdi tich cuc c6
nghia tinh chinh mé hinh. Trong tdm cta nghién cuu [3] 1a
phan hdi tich cuc ctia nguoi ding trong hé thong hoc va tu
hoc, v&i mot s6 mén thude khoa hoc may tinh. N6 st dung
tap dir liéu vé cac budi hoc, dung phuwong phap dua trén
hdi quy boi [3].

Mb hinh hoc may thuong dugc dung dé tao nén phan
hdi ngudi ding. Ty dong tao phan hoi [1] thong qua cac
moé hinh ngén ngit 16n trong cac hé thdng tw hoc thong
minh va nén tang hoc tryc tuyén ¢ tiém nang cai thién két
qua hoc tap cua nhiu hoc sinh. Tuy nhién, ca viéc tao phan
hoi va danh gia d6i mat véi (i) ndi dung phan hdi phai hop
1¢, dac biét la trong cac mdn hoc nhu toan hoc; (ii) phu hop
vé su pham dé phan 4nh cac chién luge hoc. Hé thdng nay
da (i) tao ra phan hoi nhd mo hinh ngdn ngit 16n; (ii) toi uu
phan hdi nho hoc ting cuong. Tiép can [7] tich hop phan
hdi ctia con ngudi vao cac mod hinh ngén ngit 16n, da cho
thay su phdi hop giita chuyén mon clia con ngudi va cac
thudt toan hoc may c6 vai trd quan trong ddi véi su tién b
va thanh cong cua cac hé théng tri tu¢ nhan tao. Su tuong
tac quan trong ndy dam bao rang cac mo hinh tri tué nhén
tao phu hop v&i cac gi tri ciia ngudi dung, giam thiéu rui
ro lién quan dén sy thién vi [7].

C. Noi dung bai bdo

Bai bdo s& trinh bay vai tro clia phan hoi nguoi ding
trong hé thdng théng minh trong phan 2. Tiép theo, phin
3 gidi thiéu cac loai phan hdi trong hé thong thong minh
va cac minh hoa trong cac hé thong hoc may. Phan 4 va 5
s& d& cap ung dung cta phan hdi va nhimg vén d& cén giai
quyét.

Viéc hinh thanh cua phan héi, nhu trai nghiém thong
minh, trong hé thong néi chung hay trong hé thong thong
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minh 1a nhiém vu cta qua trinh x i m6é hinh trong h¢
thdng khoa hoc dir liéu. Nhu vira dé cap, né (i) gitip hé
thong cai thién mé hinh; (ii) thong bao cho ngudi dung biét
mirc 0 min ctia md hinh, dé ho c6 thé dimg bai toan. Khéc
nhau giira hé thong c6 dién véi hé théng thong minh & chd:
hé théng ¢d dién xu 1i thong tin sau khi nhan dugc dau vao,
dua ra két qua; hé thong thong minh thay vi xir li thong tin,
s& suy luan, khong thé dwa ra két qua chinh xac ma chi &
dang 10i khuyén. Loi khuyén nay c6 thé xem nhu trai
nghiém ddi voi nguoi ding. Minh hoa trong hé théng hoc
méy c6 thé thdy ¥ nghia ciia phan hoi.

Il. VAI TRO CUA PHAN HOI TRONG HE THONG
THONG MINH

A. Vai tro ciia phdn hoi

Phan hdi trong céc hé thong thong minh dong vai tro 1a
cau ndi gitra d4u ra ctia hé théng va dau vao tiép theo cua
n6, cho phép hé théng tinh chinh cac hoat dong ciia minh.
Diéu nay hop li theo 1y thuyét diéu khién va da dugc didu
chinh trong linh vuc tri tu¢ nhan tao hay hoc may dé tao
diéu kién cho viéc hoc tap va thich img. Qua trinh phan hoi
dugc 1ap lai, tao diéu kién dé hé thdng (i) hoc tir trai
nghiém ngudi dung; (ii) ty diéu chinh theo thay ddi ciia
d4u vao; (iii) ting do chinh x4c cta dau ra.

B. Hinh thanh trdi nghiém théng minh trong hé thong

Trai nghiém, hay kinh nghiém, 1a tri thirc hay su thong
thao vé mot su kién hay mot chu dé c6 dugc thong qua
tham gia sy can dy hay ti€p xuc tryc tiép.

C6t 161 ctia moi hé thong thong minh 1a su két ndi gitra
tri thong minh va nguoi dung. Su két nbi nay mang nghia
ctia mot tién trinh, duoc goi la trai nghiém thong minh.
Mot trai nghiém thong minh hiéu qua s€ (i) Trinh bay
théng tin cho nguwoi ding bang cach chon cach ho cam
nhan no, cin bﬁng chét luong cua thong tin vai sirc manh
cua trai nghiém; (ii) Dat duoc cac muc tiéu cua hé théng
bang cach tao ra mot mdi trudng trong d6 ngudi dung hanh
xur theo cach dat duoc cac muc tiéu ctia hé théng; (iii)
Gidm thiéu sai sot vé dit liéu théng minh bang cach giam
tac dong cua cac 16i nho va gitip ngudi dung phat hién va
khéc phuc moi su ¢ vé dir lidu; (iv) Tao dir liéu thong
minh @& phat trién hé théng bing cach dinh hinh cac tuong
tac dé tao ra dir liéu khach quan, rd rang, thuong xuyén va
du chinh xéac dé cai thién tri thong minh cta hé thdng. Vay
nén co6 thé xem trai nghiém thong minh 14 thong minh ciia
ngudi dung khi két ndi v6i hé thong.

Viéc dat duge cac myc tiéu ndy va gitr ching can bang
khi hé thong théng minh phat trién ciing khé nhu bét ky
phin nao khac trong qué trinh xay dung hé thng thong
minh.

N A s Hé théng
g ;I;:%zggso mol dwoc huan
> Myc tiéu cta hé AN >
Tw diéu

thong théng minh chinh - >
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théng minh

Qua trinh tao nén trai nghiém théng minh——

Hinh 4. Qua trinh tao nén trai nghiém théng minh
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Lién quan dén danh gi4 phan hdi ngudi dung 1a cach
do muc tiéu. Can c6 gi tri dinh luong dé chimg to két qua
ctia hé thong thong minh. Viéc nay lién quan dén thiét ké
trai nghiém thong minh nham gitp do ludng cac muyc tidu
va thu thap dir liéu dé cai thién dit liéu thong minh. Mot s6
phuong phap co ban [5] dé thé hién phan hdi dap ing muc
tiéu (i) cho thu thép thém thong tin; (ii) thir nghiém A/B;
(iii) danh nhan tha cong; (iv) twong tac voi nguoi dung; (v)
gilt muyc tiéu phu hop.

C. Cdc dang phan héi théng minh

Duya vao ngudn, thoi gian va ban chat ctia phan hoi dé
phan loai. Cé céc loai (i) phan hoi tich cuc, cho phép hoan
thién hanh vi hién tai cta hé thong; (ii) phan hoi tiéu cyc,
yéu cAu diéu chinh két qua du ra cta hé théng, dé dat do
chinh xac phu hop; (iii) phan hdi ngay lap tirc, cho phép
cho phép diéu chinh nhanh hanh vi ciia hé thong; (iv) phan
hdi sau mot thoi gian, lién quan dén cac quy trinh ra quyét
dinh dai han; (v) phan hdi rd rang, dé xuét diéu dé hiéu,
hién nhién; (vi) phan hdi khong hién rd, can suy luan ra tir
hanh vi ciia ngudi dung, dé phan tich tiép.

Mot trai nghiém thong minh c6 thé (i) Tw dong héa:
bang cach thyc hién hanh dong thay mat ngudi dung; (ii)
Loi nhdc: bang cach hoi nguoi ding xem c6 nén thyc hién
hanh dong nao khoéng; (iii) Sdp xép lai: bang cach trinh bay
mot tap hop cac muc theo thr ty ¢6 thé hiru ich; (iv) Chi
thich: bang cach thém thong tin vao man hién thi [5].

D. Ung dung ciia trdi nghiém nguwoi diing trong hé thong
thong minh

Lién quan dén tng dung cua phan hdi trong hé théng
thong minh: co ché phan hdi duge st dung trong nhiéu hé
thdng thong minh khac nhau dé nang cao chuc niang cta
hé théng, nhu (i) cac dé xuét, sir dung phan hdi cua nguoi
dung dé tinh chinh thuat toan dang st dung trong mé hinh,
dé ngudi dung nhan duogc cac dé xuét duge ca nhan hoa;
(ii) phan hoi tir cam bién va dit liéu thoi gian thyc, dé thich
ung voi diéu kién thuc; (iii) chan doan, thudng do tri tué
nhan tao diéu khién, dé cai thién do chinh xac va d tin cay
ctia hé thdng; (iv) cai thién trai nghiém ngudi ding nho
twong tac cua ngudi dung dé hiéu thém vé nguoi ding va
cai thién sy hai long cta ngudi dung.

E. Minh hoa phan hoi trong hé théng hoc may

Xét bai toan phan loai dwoc viét bang Python, trong
Jupyter cia by Anaconda. M6 hinh st dung thuét toan
rimg ngau nhién.

Budc 1. Nhap cac thu vién ngon ngit Python

Budc 2. Léy tao dir liéu cho bai toan: X 1a tap dir licu huén
luyén; y la thudc tinh phan loai.

Budc 3. S6 mau = 1000; sé dic trung = 20;

Budc 4. Tach tap dir li€u thanh (i) tap dir licu huén luyén
X_train; (ii) tAp dit li€u thir nghi€ém X _test. Tach thudc tinh
nhén thanh (i) nhin dit liéu hudn luyén y_train; (i) nhin
dir liéu thir nghiém y test;

Budc 5. St dung bd phan loai RandomForestClassifier ()
dé huén luyén moé hinh, véi dit liéu X_train va y_train
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Budc 6. Danh gia do chinh xac cia mo hinh dbi véi dir
li¢u thtr nghiém X test vay_test. Cac d¢ do thu duogce 1a (i)
d6 chinh xac; (ii) 6 phu; (iii) muc chinh xac; va (iv) do
do fl;

Budc 7. Lap duong cong phan hdi ROC; tinh dién tich
dudi duong cong AUC;

Budc 8. Hién thi cac két qua danh gia mo hinh.

Céc phan hoi nhu trong hinh sau. Céc gia tri danh gia
xac dinh cac mtrc d6 chinh xac cua mo6 hinh hoc may. Gia
trj Chinh xac chung cho biét khong c6 chénh léch giita cac
bo dir liéu, dir lidu can bang; Precision cho biét can giam
dwong sai; Recall cho biét cin giam am sai; fl-score cho
biét mirc can bang giira Precision va Recall. Puong cong
trong hinh dénh gia tong thé kha nang phan loai cia mo
hinh.

Bang 1. Cac gia tri danh gia

Loai Chinh Do phu | F1 Tro gidp
Xac

0 0.83 0.94 0.88 93

1 0.94 0.83 0.88 107

Nhan xét vé két qua danh gia, c6 thé thiy mirc chinh
xac chung 1a 0.88, chinh x4c 1a 0.94, 6 phu 1a 0.83, va ti
1 f1 12 0.88.

Déi voi hé thdng hoc siu, phan hdi do chinh xac cia
moé hinh dbi véi timg 1an 13p trén bo dir lidu c6 nghia dé
ngudi dung lya chon sb 1an Idp, nhu trong hinh 7.

1875/1875 mm

* 65 Imsfstep - accuracy: ©.9846 - loss: 0.8472 - val accuracy: 8.9781 - val _loss: 8.8749
Epoch 18/18

1875/1875 —

B dms/step - accuracy: @.9852 - loss: 8.8442 - val accuracy: 8.9794 - val loss: 8.877@

Hinh 5. Phan héi sau méi I&n Iap

Céc phan hdi nay gitip ngudi dung (i) ting sb dot néu
mat mat ting va do chinh xac giam; (i) c6 thé dimg md
hinh, khi m4t mat da dung, do chinh xac chung khong cai
thién; (iii) biét mé hinh da qua khit, can giam s dot, khi
thdy mét mat khi kiém ching ting va mat mat khi huan
luyén giam.

Buing cong ROC

10 { — Bung cong ROC (AUC = 0.92)

0o 02 04 06 08 10
i ¢ duang sai

Hinh 6. Bwong cong ROC
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Hinh 8. Danh gia dd chinh xac chung sau cac dot Iap
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Hinh 9. Qué trinh Iap dé dép (ing yéu cdu vé mé hinh hay
vé dir lidu huén luyén mé hinh

Do thong tin phan hdi dén ngudi dung, hé théng hoic
(i) tw dong lap lai dé dat mot sb gia tri do vé hiéu qua ctia
nh; hodc (ii) ngudi dung dya trén thong tin phan hdi thu
duogc dé ra quyét dinh vé viéc lap lai qua trinh huén luyén
mo hinh hay dung sém qua trinh nay.

lil. THACH THUC POI VOI TRAI NGHIEM THONG
MINH

Théng tin dau ra cia hé thdng dudi dang trai nghiém
ngudi ding ¢6 ¥ nghia, nén doi hoi viéc thiét ké hé thong
dé cap (i) chat lugng ciia phan hoi; (ii) dam bao phan hdi
khach quan, khong thién vi; (iii) tich hop dugc dir lidu,
thong minh ngudi ding vao phan hoi; (iv) bao mat trai
nghiém nguoi dung va bao dam tinh riéng tu.
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A. Chat lwong ciia trai nghiém nguoi ding

Lién quan dén céc sai sot ciia hé thong thong minh, [5]
c6 tom tit (i) Dir liéu théng minh khéng tin cdy; (ii) C6
nhiéu logi sai lam khdc nhau; (iii) Thay d6i cé thé gay khé
chiu cho nguoi ding, ngay ca khi thay d6i do6 1a tich cyc;
(iv) Hé thong thong minh c6 thé c¢6 tde dong tiéu cuc dén
ngudi ding, khién ho khong thich va khong tin tuong vao
hé théng.

Vé loai sai 1am, c6 1& hinh thirc don gian nhét cia viéc
nay 14 nham 1an giita tinh hudng nay véi tinh hudng khac.
C6 bdn két qua co thé xay ra dbi voi tri théng minh ctia
mot hé thong (i) dwong ding; (ii) Am ding; (iii) dwong tinh
gia; (iv) am tinh gia.

Chinh con ngudi gay nén sai 1am. Do ¢6 quan diém sai
ma con ngudi mac phai sai 1am [5]. Tham chi khong giai
thich dugc 1i do dan dén sai 1am. Mot s6 13i sai (i) hién
nhién; (ii) phan tryc giac. Néu mot chuyén gia vé con
ngudi luén dung trong 99% thoi gian, ngudi ta c6 thé
mong doi nhimg 18i ho méc phai gan nhu ding. Sai sot clia
chuyén gia pht hop v6i quan diém hop 1y vé cach thé giéi
van hanh.

B. Khach quan cua trai nghiém thong minh

Tuong tac thudng xuyén hon sé tao ra nhidu co hoi hon
dé tao ra gia tri. Nhung viéc tuong tac ciing khién ngudi
dung (i) mét moi; (ii) bd qua trai nghiém thong minh.
Ngudi dung thiy gia tri khi ho (i) hiéu diéu gi dang dién;
(ii) nghi rang nhan dugc giao dich tot. Trai nghiém thong
minh rt quan trong trong viéc giup ngudi dung thdy duge
gi4 tri ma tri théng minh dang cung cép cho ho.

Pé bio dam khach quan, khong thién vi cua trai
nghiém ngudi dung, can dit ra nguyén tic vé phan hdi, dic
biét (i) tan sudt trong tac nguoi dung; (ii) sir dung dir liéu,
thong tin ngudi ding. Tan sudt twong tac c6 thé duoc kiém
so4t qua tuong tac. Mot s nguyén tic hodc 1a (i) bat cu
khi nao tri thong minh thay déi y dinh; (ii) bat cir khi nao
tri thirc hé thdng nhan thiy c6 su cai thién 16n; (iii) sé 1an
tuong tac c6 han; (iv) chi khi hé thong phép, nguoi dung
md&i phan hdi; (v) chi khi ngudi ding yéu cau twong tac.

C. Thu thap thong tin tir trai nghiém thong minh

Trai nghiém thong minh déng moét vai trd quan trong
trong viéc thu thap dir liéu dé phat trién tri thong minh.
Néu mot trai nghiém thong minh khong duge thiét ké rd
rang dé tao ra dir li€u tdt cho viéc tao ra tri thong minh thi
gan nhu chic chin n6 sé& tao ra dit liéu kém (hodc v6 dung)
cho viéc tao ra tri thong minh.

Trai nghiém tao ra dit li€u thong minh tdt hon khi
nguoi dung thuong xuyén tuwong tac vai tri thirc cia hé
thdng, khi ho nhén thiy gié tri trong cac twong tac va khi
ho c6 thong tin phi hop dé dwa ra quyét dinh dang dén.

Dir liéu hitu ich nhét khi n6 (i) Chira bdi canh tuong
tac, hanh dong dugc thyc hién va két qua; (ii) Bao gdm
thong tin dy di vé tit ca cac tinh hudng ma hé théng thong
minh s€ dugc str dung; (iii) Thé hién muirc d6 st dung thuc
té, tirc 1a nhing tuong tic ma nguoi dung quan tam; (iv)

7S



Db Trung Tuén

Chua dit liéu khach quan: (v) Tao ra mot luwong dit li¢u co
y nghia lién quan dén mtrc d§ phuc tap cua van de.

Dir lidu hidu qua nhat dén tir cac twong tac ngam, trong
d6 nguoi dung bay to y dinh va quan diém ctiia ho mdt cach
ty nhién vé két qua khi st dung san pham.

Dit liéu thong minh phé bién duogc st dung trong danh
gia (i) Thong tin tryc tiép ma nguoi ding dang nhan dugc;
(11) Diém s6 da st dung trong thoi gian dai ma khong thay
d6i; (iii) Tri thirc don gian, d& dién giai, co thé 1a mot sd
quy tac thii cong; (iv) Tri thirc toi ludén dua ra nhimg didu
gidng nhau.

Viéc xéc minh rang trai nghiém thong minh dang hoat
dong co6 thé phic tap vi sai sot ¢6 thé do (i) trai nghiém;
(i1) dir liéu thong minh gay ra. Li do nguoi ta chua luong
trude cac bdi canh, hodc bdi canh thay ddi. Nén c6 cach
nam bit, kiém tra va thao tac véi bdi canh. Diéu nay c6 thé
duogc thyc hién thong qua (1) Thyc hién thu cong; (ii) Co
cong cu dé kiém tra va stra doi chung, (iii) Co céch ghi lai
tir nguoi ding va tinh hudng thuc té.

Diéu quan trong nita la phai xac minh ring trai nghiém
thong minh dang giup nguoi dung dat dugc muc ti€u cua
ho. Diéu nay thuong dugc thyc hién nhét béng cach xem
xét cac twong tac tryc tiép khi thong tin chinh xac va dam
bao rang ngudi ding s& nhan duoc két qua tét. Hidu qua
clia trai nghiém thong minh can phai duoc kiém chimg lién
tuc. Thay ddi ciing tao co hoi dé tai can bang va cung cép
nhiéu gia tri hon cho nguoi dung; néu nguoi ta dang theo
ddi n6 va c6 cong cu dé xac dinh tac dong cia thay doi.

IV. KET LUAN

Phan hdi 13 nén tang cua cac hé thong théng minh, cho
phép chung hoc héi, thich g va cai thién lién tuc. Bing
cach tan dung nhiéu loai phéan hdi khac nhau, cac hé théng
nay c6 thé ning cao do chinh xéc, tinh lién quan va hiéu
qua cta chung trén nhidu img dung khac nhau. Tuy nhién,
hé thong théng minh can lwu ¥ vé (i) cht luong phan hoi;
(ii) danh gia thién vi; (iii) kha ning mo rong; va (iv) quyén
riéng tu. Khi cac hé thong thong minh tiép tuc phat trién,
cac co ché phan hdi s& van 1a yéu t6 quan trong trong thanh
cong cua chung, thuc day sy doi méi va mang lai gia tri
cho nguoi dung.
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RELEVANT FEEDBACK IN INTELLIGENT
SYSTEMS

Abstract: In the user interface of a data science system
or an intelligent system, an indispensable factor is the
user's feedback to the system. Although in many different
forms, feedback helps both the user and the system to
improve human-machine interaction. The paper aims to
present the requirements for feedback in intelligent
systems. Some illustrations are made in a machine learning
system, with a Python language program.

Keywords: Feedback, intelligence, machine learning,
data science.
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