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Abstract - Chiing tbi tién hanh mot nghién ctru hanh vi
con ngwdi ma ching tdi di ¢b tinh 1ap trinh hanh vi 18
cho robot. Muc dich ciia nghién ciru dé kham pha sy
Kkhac nhau trong danh gia ciia ngudi ding vé gia tri ciia
giao tlép trong twong tac véi robot. Nhirng ngwoi tham
gia nghién ciru dwgc huwéng din béi mdt robot gia dmh
1ap trinh trén may vi tinh dé thye hién nhiém vu niu
mét moén in trong 3 kich ban ¢6 sin. Kich ban thir nhit
hwéng din nguoi tham gia ndu in trong dilu ki¢n
Kkhong c6 18i nhung robot chi hwéng din ma khong giao
tiép. Kich ban thi hai robot hwéng din ngwdi tham gia
trong diéu kién cé 15i. Kich ban thir ba robot hwéng
din nguoi tham gia trong didu kién c6 15i nhung siv
dung cic yéu tb giao tiép trong qua trinh hwéng din.
Sau twong tic, ching tdi yéu ciu nhirng ngudi tham gia
danh gia d§ khé cia nhiém vu va mirc do hai long cia
ho. Két qua cho thdy mic dui c6 16i nhung mdt robot
biét giao tiép dwgc danh gia cao hon so véi robot binh
thwong.

Keywords — Twong tac con nguwoi — con ngwoi, twong tic
con nguwoi — robot, i robot.

L. GIOI THIEU

Robot 1a mot loai may co thé thyc hién nhiing cong
viéc mot cach tu dong biang su diéu khién cua may
tinh hodc cac vi mach dién tr duoc 1ap trinh [1 ]
Khoa hoc cong nghé ngdy cang phat trién, robot xuat
hién va dan tré thanh mot phin cua doi séng con
nguoi. Cac bo phim ve robot va cac robot duge thiét
ké hoan hao khi ra mét khién nguoi dung nghi robot
that su khong c6 18i va chung tré nén xa voi, giéng
may moéc hon trong suy nghi con nguoi. Déac biét
nhiing ngudi chwa c6 kinh nghiém trong tiép xiic voi
robot ki vong vao su hoan hao cua robot tir cac
phuong tién truyén thong [2]. Méc khac, nhiing
mong doi trong san phim cong nghé tiéu dung (vi du
nhu mot chiée Ipod khong thé dwoc nguoi dung chdp
nhan néu no bi 16i 4m thanh, vi thé, nha san xuét phai
¢b ging dé tao ra cac san phdm khong bj 13i) khién
nhidu ngudi gia dinh va mong doi céc robot khong
bi 161 (Pratfall Effect) [3]. Tuy nhién, vé& mat xa hoi,
Ipod khéng phai robot va robot khong giéng Ipod.
Trong tuong tac con nguoi — con nguoi (Human —
Human Interaction), c6 mot khia canh 13 nhirng
khiém khuyét khién nguoi ta cam thiy cac dién vién
déang tin cay hon [4]. Khi mdt ngudi pham sai lany,
su hép dn cua ho ting 1én vi vay, mot robot c6 thé
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¢6 131, pham sai 1Am, tr d6 & giéng nguoi hon, dugc
tin tudng hon.

Thuat ngi thdt bai duge dinh nghia 1a “Trang thai
suy giam kha nang gay ra hanh vi hoéc dich vu dugc
hé théng thuc hién dé 1&ch khoi chirc nang 1y tuéng,
binh thudng hoic chinh xac” [5]. Khéng thé xac dinh
duoc tit ca cac loai 18i do robot gay ra vi robot hoat
dong voi nhiéu hé théng va trong nhidu méi trudng
khéc nhau. Tuy nhién, c6 thé phan loai dugc sai sot
va thét bai thanh 6i kj thudt (do thiéu sot k§ thuat
ctia robot) va [6i dinh mirc xd héi (khi robot 1&ch khoi
kich ban xa hdi, hodc st dung céac tin hi¢u xa hoi
khong phu hop, vi du tranh xa mot ngudi khi dang
ndi chuyén vai ho) [6]

Nhing nghién ciru hién tai thuong chii trong nhiéu
dén 15 ky thuat ctia robot khi cho chiing thir nghi¢m
trong cac moi tru(‘mg lam viéc khac nhau ( [7] [8] [9]
[10] [11]...). C4c 16i k§ thuat cling anh huéng dén
niém tin, tuy nhién sy tin tudng c6 ciu tric phic tap
va da chiéu, N6 phat trién trong qué trinh két hop ctia
su phan tich twong tu (analog) va tinh cam [12], bén
canh yéu tb k¥ thuat thi sy tin tuéng 1a chia khoa cho
thiét ké. Trong nghién ctru nay, chung toi tap trung
vao 131 giao tiép, thudc 15i dinh murc x hoi ciia robot,
nham danh gi4 gi4 trj cla giao tiép trong twong tac
nguoi — robot.

Thi nghiém duoc tién hanh véi cic tinh nguyén vién
duoc lua chon qua mdt cude khdo sat truc tuyén trén
mang xa hdi. Robot gia dinh dugc 1ap trinh va hoat
dong trén man hinh may vi tinh dé loai bo yéu té
ngoai hinh s& anh huéng dén danh gi4 cia nguoi
tham gia [13]. Robot nay huéng dan tinh nguyén
vién lam mén trimg 8p la v6i cac nguyén lidu sin co.
Thi nghiém huéng t&i nhitng d6i twong chua c6 kinh
nghiém tiép xuc va lam viéc truc tiép véi robot trude
d6 dé khao sat danh gia cua ho vé yéu t giao tiép
trong qué trinh tuwong tac. Trudc trai nghiém, tinh
nguyén vién dwoc phoéng van vai cac cdu hoi lién
quan dén ndu an va kinh nghiém vé6i robot. Sau trai
nghiém, tinh nguyén vién dugc danh gid cam nhén
thong qua bang cau hoi NASA — TLX [14].

I PHUGONG PHAP
Chung t6i lya chon 30 tinh nguyén vién (17 nam —
13 nit) véi d6 tudi tir 18 — 65 tudi. Trong d6 17 ngudi
la sinh vién, 13 ngudi la nhitng cong nhan da nghi



huu. S6 lwgng nguoi ndy dugc danh gia 1 du dé tién
hanh thi nghiém [15].

C6 28 ngudi chua timg c6 kinh nghiém tiép xuc va
lam viéc v&i robot, 2 ngudi (sinh vién) di timg tiép
x0c truc tiép v&i robot trude do. Két qua khao sat thu
dugc da loai bo két qua tlr 2 nguoi nay.

Thi nghiém gdém 2 phan: phong vén va khao sat.
Tai vong phong vén, chung t6i tim kiém cac tinh
nguyén vién dudi dang tuyén hoc vién 16p hoc néu
an dé ho khong biét duge muc dich that su cua thi
nghiém. Coéng thirc ndu dn va mon n ho s& duogc
huréng dan ciing khong dugc cong khai trude d6. Sau
khi diing ky, cac tinh nguyén vién dwoc hoi mot sb
cau héi lién quan dén muc do yéu thich néu an, trinh
d6 nAu an, kinh nghiém tiép xuc véi robot.

Bing 1. Céu hoi phong vin tinh nguyén vién
STT | Cau hoi

1 Ban hay gi6i thiéu v& ban than?

2 Ban tirng ¢6 kinh nghiém tiép xtic / lam
viéc vai robot chua?

3 Ban dang séng cung ai?

4 Ban co thuong xuyén ndu an hay
khong?

5 Ban ¢6 thich ndu in khong?

Tai vong khao sat, chung toi lya chon 3 kich ban
mang tinh so sanh v4i nhau.

Thi nghiém dugc thyc hién trong phong, doc lap gitra
nhitng tinh nguyén vién. Mdi nguoi lan luot trai
nghiém trudc mot ban dugce bd tri bep va c6 sin cac
nguyén liéu d& 1am moén trimg p la bao gdm tring,
bo, tiéu, sbt va dua chudt. Canh d6 1 man hinh may
tinh dé hién thi hinh anh phat 4m thanh tuong tng
véi timg budc huéng dan da duoc lap trinh (Hinh 1).

Kich ban A: Robot huéng din cac buéc dung, khong
¢ yeu to giao tiép.

Béng 2: Kich ban A
Bude Noi dung

Chuin bi | Nguyén liéu gdm c6 bo, tring, mudi
" | tiéu, sot, dua chudt.
bat chao 1€n bép va bat bép.

2 Cho 1 thia bo vao chao, doi cho bo
noéng chay.

3 Léy 1 qua trimg va dap déi qua trimg
vao bat.

4 D6 trimg & bat vao chao va doi cho
trirmg chin.

5 Cho chat mudi tiéu 1én mit tring roi
tat bép.

6 Cit 1 1at dwa chudt ra dia, sau d6 cho

thém 1 thia sét bén canh va lay trimg
dat Ién trén cung.

Kichrbén' B: Robgt huéng dan cac budc c6 161, khong
¢6 yeu to giao tiép, tao ra mot sy kién khong luong
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truée duge, gia thiét s& khién nguoi tham gia it tin
tudng robot hon kich ban A. Trong kich ban nay,
robot dua hinh anh qua dua chudt trong khi dang yéu
cAu tinh nguyén vién cho dAu vao chao, va ddi thi tu
budc 2 véi bude 4.

Bang 3: Kich ban B
Buéc Noi dung

Chuén bi | Neuyén liéu gom c6 bo, trimg, muoi
" | tiéu, sot, dua chudt.
Dit chao 1én bép va bat bép.

4 D) trimg & bat vao chao va doi cho
tring chin.

3 Léy 1 qua trimg va dap déi qua tring
vao bat.

2 Cho 1 thia bo vao chao, doi cho bo
noéng chay.

5 Cho chit mubi tiéu Ién mit trimg roi
tat bép.

6 Cit 1 14t dwa chudt ra dia, sau d6 cho

thém 1 thia sét bén canh va l4y tring
dat lén trén cung.

Kich ban C: Robot huéng din cic bude ¢ 16i nhu
kich ban B, sir dung cac yéu t6 giao tiép (dai tir xung
h6, cam than, cac cau chao, tir ndi...) va cb ging
khéc phuc 181, nhdm ting tinh tuong tic va c6 thé 1am
giam sy khong hai long ctia nguoi dung hon so véi
kich ban B.

Bang 4: Kich ban C

Bude Nﬁl dung

Chuén bi | Chao budi sang, chung ta cing lam
" | mén trimg cho bira sang nhe! Nguyén
liéu gom co bo, tring, mudi tiéu, sbt,
dua chudt. Ban hay kiém tra xem cac
nguyén ligu di day dii hay chua?

1 Cung bat tay vao lam thoi. Ban dat
chéo 1én bep va bat bep.
4 D) trimg ¢ bat vao chao va doi cho

trig chin. Oi khéng, that xin 15 vi
minh chua cho bo vao chdo, ban hay
cho bo vao chao trude, doi cho bo
ndéng chay nhé!

3 Tiép theo, ban lay 1 qua trimg va dép
do6i qua tring vao bat.

2 ROi ban d6 trimg ¢ bat vao chdo va
doi cho tring chin tuy khau vi ban
mudn.

5 Cho chut mubi tiéu 1én mat tring rdi
tat bép.

6 Cat 1 14t dwa chut ra dfa, sau d6 cho

thém 1 thia sét bén canh va ldy trimg
dit 1én trén cing. Cudi cung, thudng
thire thanh qua 1a bira sang tuyét voi
do chinh tay ban ché bién nhé!




Hinh 1. B4 tri thi nghiém

Sau khi hoan thanh nhiém vu cta 3 kich ban, tinh
nguyén vién dugc danh gid vé trai nghiém vai bang
céu hoi NASA TLX (Hinh 2). Phu’ong phap nay yéu
ciu tinh nguyén vién chim diém tir thip dén cao trén
thang 21 diém cho céc tiéu chi v& do phirc tap, toc
d6, mirc do hai long, sy cam nhén v& nhiém vu cta
tinh nguyén vién cho tiung kich ban [14].
NASA Task Load Index

Hart and Staveland’s NASA Task Load Index (TLX) method assesses
work load on five 7-point scales. Increments of high, medium and low
estimates for each point result in 21 gradations on the scales.

Name ‘ Task | Date

Mental Demand How mentally demanding was the task?

Lol

Very Low Very High
Physical Demand How physically demanding was the task?

Lttt e

Very Low Very High
Temporal Demand How hurried or rushed was the pace of the task?

N I

Very Low Very High
Performance How suc

| were you in accomplishing what
0?

YOU wer

Lttt

Perfect Failure

Effort How hard did you have to work to accomplish
your level of performance?

il ottt b

Very Low Very High

Frustration How insecure, discouraged, imitated, stressed
and annoyed wereyou?

Lttt

Very Low Very High

Hinh 2. Thang diém danh gia cia NASA — TLX

1L KET QUA

1.Vong phong véan

Tai vong phong vén, ¢6 17 tinh nguyén vién 1a sinh
vién va dgc than, 13 tinh nguyén vién la cong nhan
nghi hwu d c6 gia dinh. Ho bay t6 sy thich thi néu
¢6 robot huéng dan thay vi don thudn xem céc cong
thirc ndu an nham chan. Trong téng sé 30 tinh
nguyén vién, co 2 ngudi di timg tiép xuc véi robot,
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ching t6i tir chdi ho tham gia thi nghiém. Khao sat
chinh thirc ¢6 28 ngudi. Khong c6 ai trong sé ho chua
ting niu 4n, 10 nguoi khong thuong xuyén niu in
ma ho hay niu vao cudi tudn khi ho c6 thdi gian ranh
(35,7%), 18 ngudi con lai 1a ngudi niu dn vao cic
bita hang ngay (64,3%).

Mit khéc, khi duge hoi ¢6 thich ndu an hay khong,
25 nguoi trong d6 tra 101 c6 (89,3%), tac 1a mac du
¢6 thuong xuyén niu an hay khéng thi ho ciing van
thich duogc tu tay nAu cdc mon an cho minh va nguoi
khac, chi 1 ngudi ndi khong hé thich nau an chut nao
(3,6%), 2 nguoi con lai thé hién thai do trung lap
khong biét 15 ban than that sy thich hay khéong
(7,1%).

Kich ban cua thi nghiém khong dugc tiét 16 cho tinh
nguyén vién. Tuy nhién khi dugc hoi ¢6 cam tinh véi
nhitng ngudi hay pham sai 1dm nhung c6 thai do va
clr chi than thién trong giao tiép hay nhimng ngudi
lanh ling thi tit ca déu thdng nhét ring mot ngudi
nang nd, hoat bat s& chiém dwoc cam tim hon. Pidu
nay chung té giao tiép 1a mot yéu td rat quan trong
trong tuong tac ngudi — ngudi (HHI). Nghién ciru hi
vong diéu do cling dung trong tuong tac nguodi —
robot (HRI).

2. Vong khdo sat

Chung t6i dd dé tinh nguyén vién danh gia muc do
kho khan, mic d9 hai 1ong, cam nhan vé nhiém vu
sau khi tuong tac véi robot ¢ tirng kich ban ngay khi
kich ban do vira két thic, sau d6 méi tién hanh kich
ban tiép theo. P& lam nhu vdy, chung toi sir dung
bang cu hoi voi thang chia diém NASA TLX, sau
do tong hop lai va théng ké diém trung binh cho timg
cau trong tong sé 6 cau h01 Céc ciu hoi nay dé tinh
nguyén vién danh gia s6 diém dao dong tir 1 — “RAt
don gian” dén 21 — “RAt phuc tap”, tir 1 — “Rét d&
dang” dén 21- “Rét phuc tap”, tir 1 — “Qué chim”
dén 21 — “Qué nhanh”, tir 1- “Hoan hio” dén 21 —
“Thét bai”, tir 1 — “Rat d& thyc hién” dén 21 — “Rét
kho dé hoan thanh”, va tir 1 — “RAt hai long” dén 21
— “Rét cang thing”.

2.2.1 Nhiém vy don gian hay phirc tap (Mental
Demand)?

O kich ban A, 23 ngudi chim 2 diém, 2 ngudi chdm
3 diém, 3 ngudi cham 4 diém. C6 thé thiy kich ban
nay rat dé dang thuc hién.

Chung t6i da ¢ tinh tao ra 13i & kich ban B, két qua
1a chi ¢6 15 ngudi chdm 2 diém, 5 nguoi chim 3
diém va 8 nguoi chim 4 diém. Cac 18i & day da gay
kho khén hon cho tinh nguyen vién.

Véi kich ban C, ching t0i van gitr cac 101 tuy nhién
sau khi thém cac yéu t6 giao tiép va cb ging khic
phuc, muc diém da t6t hon so véi kich ban B (21
ngudi chim 2 diém, 4 nguoi chidm 3 diém va 3 nguoi
chim 4 diém).

Két qua cho thay 28 tinh nguyén vién ciia thi nghiém
dénh gia nhiém vu duoc giao don gidn véi muc diém
phé bién 1a tir 2 - 4 diém.

2.2.2 Nhiém vu nhe nhdng hay vat va (Physical
Demand)?



Nhitng 15i gdy ra & kich ban B khién tinh nguyén vién
cam thiy can dung nhiéu cong sirc hon. Diém trung
binh cho kich ban B 14 4,58 diém, trong khi kich ban
A 13 2,98 diém, con kich ban C duoc chim trung
binh 4,42 diém. Cac tinh nguyén vién cam thdy vat
va v6i nhiém vu ¢6 161, nhung khi ¢6 sy giao tiép cua
robot lai lam ho cam théy nhe nhang hon.

2.2.3 Téc d nhanh hay chdm (Temporal Demand)?
Téc d6 ¢ kich ban A dugc chdm trung binh 11,22
diém. Kich ban B duogc cho 1a nhanh hon nhung
khong dang ké (11,03 diém). Kich ban C véi tbe do
cham hon (10 58 diém).

Vi c6 cac yéu tb ngon ngir giao tlep trong cac buoc
huéng dan cta robot nén kich ban C tao cam giac tdc
d6 cham hon so vé&i cac kich ban con lai.

224 Vé hiéu sudt hoan thanh nhiém vu
(Performance)?

Kich ban B duoc danh gia thip nhét (diém trung binh
19,92) v& hiéu sudt khi tinh nguyén vién nhén thiy
mén in bi héng (chay, chwa chin). Van la cc 16i nhur
kich ban B nhung kich ban C lai dugc 15,02 diém
cho thdy yéu t6 c¢b ging khic phuc 13i hiéu qua hon.
Kich ban A duge cho la tdt hon ca khi duoc trung
binh 7,81 diém do mét s6 tinh nguyén vién (5 ngudi)
cho rang trimg 1ong dao khéng phit hop vé6i khéu vi
ctia ho nén ho mudn nhidu thoi gian hon dé tring
chin.

2.2.5 Mike d§ 6 gdng chdm chi dé hoan thanh nhiém
vu (Effort)?

Sb dong tinh nguyén vién cho ring that khé khan dé
hoan thanh nhi¢m vu (19,87 diém) o kich ban B khi
céc 151 khién ho khong biét xir Iy tinh hudng nhu thé
n40.0 kich ban A, ho thiy d& dang hoan thanh nhiém
vy hon ca (2,13 diém). O kich ban C dugc trung binh
15,02 diém, nhiém vu tuy kho6 hoan thanh hon nhiém
vi A nhung ho van cam thdy khong qua khé nhu ¢
kich ban B.

Céc yéu t6 cb géng sira 18i va giao tiép cua robot cho
tinh nguyén vién cam thiy kich ban dugc hoan thanh
dé dang hon nhiéu so véi nhimng cong thirc binh
thuong.

2.2.6 Sy cdm nhdn hai Iong, thw gidn hay cing thing
vé nhiém vu (Frustration)?

Piém trung binh 13 11,32 diém & kich ban A cho thiy
ho khéng kho chiu nhung ciing chua that sy cam thiy
thu gian khi lam viéc véi robot. O kich ban B, mtic
diém trung binh cao (19,12) diém. Kich ban C nhan
dugc sy hai long hon ca (2.26 diém) khi phin dong
tinh nguyén vién nhan thiy robot than thién hon va
di ¢6 181 nhung 1am ho tin tudng cac budc tiép theo
khi robot huéng dan cb ging khic phuc su c¢b. Kich
ban A d& dang dé thuc hién va cin it thoi gian hon,
nhung da sé tinh nguyén vién déu bay té ring ho
khong cam thiy sw khac nhau giia robot va cac cong
thie ndu dn ho tw 1am theo vi n6 khudn mau. Nhidu
nguoi cho rﬁng ¢ kich ban B robot da bi hoat dong
151, 1am cho ho cam thiy cing thing khi khong biét
¢6 nén tiép tuc lam theo huéng din ciia n6d hay
khong.
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Téng két danh gia cho thay nhiém vu tai cac kich ban
déu rat don gian dé hoan thanh ké ca c6 yéu té giao
tiép hay khong. Tinh nguyén vién it phai bo cong sirc
dé hoan thanh theo cac hudng dan cua robot khi né
khong xay ra 16i. Téc d6 tai kich ban C dugc danh
gid t6t khong qua nhanh hay cham cho thdy tinh
nguyén vién bit kip v&i nhitng huéng dan ma robot
dua ra. Va mic du c6 16i nhung két qua cho thiy &
mirc d6 hai long ting lén dang k& & kich ban C.
Nghién ciru cho thdy yéu t giao tiép anh hudng tich
cuc dén danh gia 1i robot trong tuong tac xa hoi
nguoi — robot. Chao hoi, xin 101 bay t6 sy hbi han va
¢b ging sira chita din dén xep hang tin nhiém véi
tuong tac robot cao hon. Piéu nay 1a mot lgi thé
trong thiét ké robot, khién cac robot c6 thé duoc thiét
ké khong hoan hao nhung c6 khac biét riéng, c¢6 tinh
gidng nguoi va gin giii v6i con ngudi.

Hlnfl 5 TNV sau kh1 hoan thanh kich ban C

v. THAO LUAN
Céc yéu té giao tlep 1am nén sy khac nhau gitta moi
nguoi, vay co the ap dung véi robot khién né mang
nét tinh cach gibng ngudi tao su khac biét hon cho
ting c4 thé robot thay vi san xuat hang loat nhu cac
¢b may. Két qua ciia chung t6i cho thdy tinh nguyén
vién tham gia thi nghiém thich robot bi 15i khi n6 biét



giao tiép va khéc phuc hon so véi robot hoan hao.
Bét cir tuong tac nao gifta con ngudi — robot (HRI)
déu co kha niang xay ra su ¢, do d6 cin thiét phai
tim hiéu hiéu qua ciia cac bién phap khéc phuc khong
chi v& mat ky thudt ma con v& mat x3 hoi. Phan 16n
céc nghién ciru true day déu tap trung vao viée lam
robot tin cdy hon ¢ mat k¥ thuat, chi mot $6 it nghién
ctru cac yéu t6 xa hoi. Tuy nhién cac nghién ctru ngay
cang nhiéu hon cho thiy duong nhu linh vuc d,
dang va s€ duoc quan tam hon.

Tai Viét Nam, su xuit hién cta robot va sy phat trién
ctia né duge diu tu, chu y khong hé nho. Mic du viée
nghién ctru chung v& xa hoi rat cin thiét, nhung sy
khac nhau vé& giong noi, phong tuc tdp quan, dic
trung van héa c6 anh huong dén suy nghi ciia ngudi
Viét v& cac vn dé lién quan dén twong tic ngudi —
robot hay khong? Nghién ctru cua chung t6i ki vong
s& phat trién hon vé& khia canh nay dé gitip tim ra su
khac nhau v& vin héa tic dong dén danh gia vé robot,
tir d6 tao thusn loi cho thiét ké phu hop voi van hoa
tai Viét Nam.
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