DOI: 10.31276/VIST.65(1).01-05

Khoa hoc Tu nhién | Khoa hoc may tinh va théng tin w—

Tinh niing méi ciia phan mém BIOKEYS:
Hién thi hinh anh dic diém trong hop thoai dinh loai

Nguyén Vin Sinh*, Nguyén Thi Thanh Hwong, Nguyén Hung Manh
Vién Sinh thai va Tai nguyén Sinh vat, Vién Han lam KH&CN Viét Nam
Ngay nhan bai 3/10/2022; ngay chuyén phan bién 6/10/2022; ngay nhan phan bién 27/10/2022; ngay chap nhan dang 2/11/2022

Tom tit:

BIOKEYS 12 phin mém dwgc xdy dung trong méi trwdng phat trién DELPHI véi ngdn ngit 1ap trinh co s¢' PASCAL. BIOKEYS
cho phép tao va Iam viéc véi co sé' dir liéu sinh vat, tao va 1am viée véi khoa sb da truy va ludng phan. Nghién ciru nay da bo sung
tinh ning hién thi hinh inh dic diém trong hop thoai dinh loai. Muc dich ciia viéc hién thi hinh anh dic diém trong hop thoai
dinh loai 1a gitip ngudi ding dé dang chon diing dic diém ciia miu vat. Trong phin mém BIOKEYS, viéc hién thi dic diém trong
hdp thoai dinh loai dworc trién khai bing viéc tao ra mjt t¢p thong tin chira tén dic diém va tén ciia tép hinh anh cia dic diém.
Bing viéc sir dung thong tin & tép nay, mdi khi ngwdi ding kich chudt chon mot dic diém, BIOKEYS mé tép hinh anh cia dic
diém do6 va hién thi trong h{p thoai dinh loai. Pidu d6 gitip cho ngudi ding kiém tra xem dic diém minh quan sat ¢ miu da ding
chwa va giup cho qua trinh dinh loai c¢6 dugc két qua chinh xac hon.

Tir khéa: khéa sb da truy, khoa s6 ludng phan, minh hoa dic diém, phin mém BIOKEYS.
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Abstract:

BIOKEYSissoftwarebuiltin DELPHI development environment
with PASCAL as the base programming language. BIOKEYS
allows creating and working with biological databases, creating
and working with polyclave and dichotomous keys. This study
has added the feature of displaying character image in the
identification dialog. The purpose of displaying character
images in the identification dialog is to make it easy for the
user to select the correct specimen character. In the BIOKEYS
software, displaying the character images in the identification
dialog is implemented by creating an information file containing
the character names and the names of the corresponding image
files. By using the information in this file, every time the user
clicks on a character, BIOKEYS opens its image file and displays
it in the identification dialog. That helps the user to check if the
characteristics he read in the sample are correct and helps the
classification process to get more accurate results.

Keywords: BIOKEYS software, character illustration, digital
dichotomous identification key, digital polyclave identification key.
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Md dau

BIOKEYS cho phép tao va lam viéc voi co s¢ dit liu sinh vat;
tao va 1am viéc v6i khoa sb da truy va ludng phan [1-3]. BIOKEYS
con cho phép danh gia khoa ludng phan trén co so chi s6 E dicho [4]:
Tuy nhién, viéc str dung cdc khoa dinh loai néi chung va khoa so
dinh loai ndi riéng khong don gian do cac dic diém phan loai trong
cac khoa thuong c6 tinh chuyén mon sau, khong quen thudc voi
nhitng ngudi khong chuyén vé phan loai hoc. S& 1a mot hd trg rit
t6t cho nguoi dung néu kém theo céc ddc diém dinh loai 14 cac hinh
anh minh hoa. Trén thyc t& da c6 nhiu nd luc theo hudng nay vai
két qua 1a cac khoa dinh loai hay so tay thyc dia kém hinh anh [5].
Céc s6 tay thyc dia ban dau thuong tudn theo cdu trac 3 phan: khoa
dinh loai, phéin mo ta loai va mdt bang tra ctru theo thu ty abe [6].
Cac s6 tay thuc dia hién dai thuong c6 thém ph?m gidi thiu va co
thé ca phan giai thich tir ngit v6i hinh anh dugc dé ¢ phan mo dau
[7]. Céc sb tay thuc dia da dugc xay dung cho nhidu nhém sinh
vat khac nhau nhu thyc vat [8], tha [9], bo sat [10]. Ban dau, s6
luong hinh anh duge st dung han ché do lién quan dén van dé in
an. Céc tién b cong nghé trong xuat ban va cong nghé may tinh da
1am cho cac hudng dan co tinh minh hoa cao tré nén phd bién hon.
Nhiéu khoa hién dai, ca khoa viét va khoa ding cho méy tinh, bao
gdm nhiéu hinh hodc anh minh hoa chat lugng cao. Nhimng hinh
anh nay duoc sir dung cling v6i cac md ta bang vin ban dé giam
su mo hd trong nhan dang [11]. Gén day, mot sd tac gia con tao
khoa tuong tac kém anh trén mang internet phyuc vu cong tac dao
tao [12]. Nhu vy, viéc hién thi hinh anh dic diém la mot nhu cau
thiét yéu va dap img ngay cang day du hon cling vai sy tién bo vé
k¥ thuat va cong nghé.

Nghién ciru nay bd sung tinh ning hién thi hinh anh dic diém
trong hop thoai dinh loai. Muc dich ctia viéc hién thi hinh anh déc
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diém trong hop thoai dinh loai 1a gitip nguoi ding dé dang chon
dung dac diém ctia mau vat. Trong ph?m mém BIOKEYS, viéc
hién thi dic diém trong hop thoai dinh loai dugc trién khai bing
viéc tao ra mot tép thong tin chira tén déc diém va tén cua t&p hinh
anh ctia dic diém. Bang viéc sir dung thong tin & tép nay, mdi khi
nguoi dimg kich chudt chon mot dic diém, BIOKEYS mg tép hinh
anh ciia dac diém do va hién thi trong hop thoai dinh loai. Diéu do
gitip cho ngudi ding kiém tra xem dic diém minh doc & mau da
ding chua va gitip cho qua trinh dinh loai ¢6 dugc két qua chinh
xac hon.

\at ligu va phuong phap nohién ciiu

Phan mém BIOKEYS dd dwgc phét trién trong méi trudng
phét trién phin mém DELPHI v6i ngon ngir lap trinh co s 1a
PASCAL [13, 14]. Ma ngudn ciia BIOKEY'S duoc sir dung cing
v6i phién ban ¢6 ban quyén DELPHI 10.1 Berlin Professional ciia
Cong ty Embarcadero dé Iap trinh bo sung tinh nang hién thi hinh
anh céc dic diém trong cac hdp thoai dinh loai.

Ban than hop thoai va cac aoi tugng trén hop thoai (trinh don,
hop danh sach, nit bam...) la cdc dbi trong ¢6 san trong thu vién
cac dbi tuong nhin thay duogc (VCL - Visual component library)
ctia DELPHI (hinh 1). Viéc thiét ké hop thoai trong DELPHI thuc
chit 1a viéc sap dit cac d6i twong nay trén hop thoai.
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Hinh 1. Thiét ké lai hop thoai dinh loai bing khéa da truy trong moi
trwong DELPHI.

Hoat dong cia cac dbi tuong dwgc 1ap trinh bing ngdn ngit
PASCAL 14 ngdn ngit co s& ciia méi truong phat trién phan mém
DELPHI. Béng viéc lya chon su kién (event) cho moi doi tuong,
DELPHI cho phép 1ap trinh cho hoat dong ciia d6i tuong. Trong
hinh 2 thé hién viéc chon déi tuong “Danh sach” va chon sy ki¢n
“Kich chudt Ién danh sach”.
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pé lap trinh cho hoat dong cua su kién, chi can kich dup chuot
1én sy kién va mot ctra s6 duge mo ra cho phép viét doan ma béng
PASCAL. Hinh 3 1a két qua cta viéc kich dap chudt Ién su kién
CharacterListClick (kich chudt 1én danh sach dic diém) va viét ma
PASCAL cho hoat ddng ctia danh sach trong tinh hudng nay & cira
56 soan thao 1ap trinh.

Hinh 3. Cira sb viét ma PASCAL cho sw kién khi c6 chudt kich Ién
danh sach.

Céc hinh anh minh hoa dic diém, khoa sb da truy va ludng
phan dinh chi ho Ericaceae dugc dua vao goi cai dat phén mém
BIOKEYS [15] sau khi cai dat duoc luu trong thu muc con
CharPict nam trén ciing thu muc véi tép phan mém BIOKEYS.exe.
Hinh 4nh va khoa ludng phan dinh loai cac chi trong ho P& quyén
(Ericaceae Juss.) duoc lay tir tai liéu cua tac gia Nguyén Thi Thanh
Huong (2012) [16]. Khoa s6 da truy dinh loai cac chi trong ho D&
quyén trong BIOKEYS dugc xay dung nhu ¢ bang 1.

B@ng 1. Dang vin ban cla khéa sé da truy dinh loai cac chi trong ho
Do quyén (Ericaceae Juss.).

[GENUS]of[Ericaceae]

Enkianthus=\\Bao phén 2 6\\Qua nang\\

Monotropastrum=\\Bao phin 2 6\\Qua mong\\

Agapetes=\Bao phdn 4 6\\Qua ¢6 vo qua ngoai khong phat trién\\Qua nang mé
lung hay qua mong\\Bﬁu ha; qua ang\\Bﬁu 10 6; trang dai hon 1,5 cm\\
Arbutus=\\Bao phén 4 5\\Qué ¢6 v qua ngodi phét trién\\

Craibiodendron=\\Bao phén 4 6\\Qua ¢6 vo qua ngoai khong phét trién\\Qua nang
m6 lung hay qua mong\Bau thuong; qua nang\\Chi nhj hinh chit S\Bao phén
khong c6 phan phy\\Trang hinh chuéng ngén; qua nang det, duong kinh 16n hon
10 mm\\

Diplycosia=\\Bao phan 4 6\\Qua ¢6 vo qua ngoai khong phat trién\\Qua nang m
lung hay qua mong\BAu thugng; qua nang\\Chi nhi thang\\Bao phn khong c6
phén phy\\

Gaultheria=\\Bao phén 4 5\\Qua ¢6 v qua ngoai khong phat trién\\Qua nang mg
lung hay qua mong\\Bau thuong; qua nang\\Chi nhj thing\\Bao phén c6 phan phu!\
Qua c6 dai tdn tai nac\\

Leucothoe=\\Bao phén 4 5\\Qua ¢6 v qua ngoai khong phat trién\\Qua nang mo
lung hay qua mong\\Bau thuong; qua nang\\Chi nhj thing\\Bao phén c6 phan phu!\
Qua c6 dai tdn tai kho\\

Lyonia=\\Bao phén 4 6\\Qua c6 vo qua ngoai khong phét trién\\Qua nang mé lung
hay qua mong\Bau thuong; qua nang\\Chi nhj hinh chir S\Bao phén khong c6
phﬁn phu\\Trang hinh éng hogc hinh binh; qua nang tron, duong kinh nho hon
Smm\\

Pieris=\\Bao phdn 4 \\Qui ¢d vo qua ngoai khong phét trién\\Qua nang mé lung
hay qua mong\\Bau thugng; qua nang\\Chi nhj hinh chir S\\Bao phan c6 phan phu\
Rhododendron=\\Bao phén 4 6\\Qua ¢6 vo qua ngoai khong phat trién\\Qua nang
mo vach\\

Vaccinium=\\Bao phin 4 6\\Qua c6 vo qua ngoai khong phat trién\\Qua nang mo
lung hay qua mong\\Béu ha; qua mong\\Bau 5-8 6; trang ngfin hon 1,5 cm\\




Két qua nghién ciiu

Két qud thiét ké hgp thoai dé tao tép thong tin vé tép hinh ciia
tirng diic diém

Hinh 4 1a hop thoai “Tao tép hinh déc diém” duoc dung dé tao
tép thong tin vé tép hinh cua timg ddc diém - “Tép hinh dic diém”.
“Tép hinh dac diém” bao gdm thong tin vé cac cip dic diém va
tén tép hinh minh hoa cho dic diém do (cap “bac diém - Tén tep
hinh”).

BK Tao tép hinh dac diém - m} >
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Hinh 4. Hép thoai tao tép hinh dic diém.

bic diém c6 thé gd mdi nhung ciing c6 thé liy tir mot khoa
phan loai. Nut “M¢ t€p ngudn dic diém” duoc dung dé mo tép
khoa, kich chudt Ién nut nay va chon mdt t€p khoa, cic dic diém
cua khoa s¢ duge cap nhat vao hop “Danh sach dac diém” (hinh 5).

8K Teo tép hinh dac diém _ o %
Métép Luutép Tépmdi Tép dang mé:
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Hinh 5. Hop thoai tao tép hinh dic diém sau khi da mé tép ericaceae.bki.

Nut “Xo6a” duge st dung cho viéc x6a danh sich dac diém
khi ta khong can ding nira. Hai nit “Mo tép ngudn dic diém” va
“Xo6a” ¢ cung dbi tuong tic dong 1a hop “Danh sach dic diém”
va dugc dé gan nhau bén trén hop “Danh sach dac diém”. Khi
kich chudt vao nit “Mo tép nguf“)n dic diém” ¢6 thé mé 2 loai tep
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1a khoa sb da truy (co phan mo rong trong BIOKEYS 1a “.bki’)
va ludng phan (c6 phan mo rong trong BIOKEYS la <.bkt’). Pac
diém con co trong mot dang tép khac 1a tép dir liéu ludng phan
(“.bk0). Viéc chi léy‘déc diém tir hai dang tép khéa (*.bki’ va
*.bkt’) 1a do cac dac diém trong cac khoa nay da dugc lya chon can
than khi xay dung khoa thuong va khéa s.

Khung hinh phia duéi hop thoai duoc ding dé ghép dic diém
va t€p hinh anh cho chinh xéc. Viéc ghép mdt tép hinh véi mot déc
diém dugc thuc hién qua viéc go hodc chon mot dac diém tir danh
sach (trong hop “Danh sach dac diém”) vao hgp vin ban “bDdc diém
da chon” rdi mo tép hinh vao khung hinh va hién thi tén tép hinh
vao hop van ban thir hai (canh nat “Mo tép anh”). O ddy c6 mot
ntt 1énh dé chot cac cap “Dac diém - Tén tép hinh” 1a nat “Thém”,
Vi viée kich chudt 1én niit “Thém”, thong tin vé cap “bac diém
- Tén tép hinh” dugc chuyén vao “Tép hinh dic diém” (hinh 6).
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Hinh 6. Hop thoai tao tép hinh dic diém sau khi mé tép hinh
(BaoPhanCoPhanPhu.jpg).

Pé lam viée voi “T¢p hinh déc diém” trong hop thoai co cac
trinh don “Mo tép, Luu tép, Tép moi”. Dé lam viée voi mot “Tép
hinh ddc diém” da duoc luu vao tép (khudn thic <.bkp’) ta kich
chudt vao trinh don “Md tép” va chon tép dé mo. Kich chudt vao
trinh don “Tép mdi” s& x6a hét thong tin trong b nhé lam viée cua
“Tép hinh dac diém” hién hanh. Kich chudt vao trinh don “Luu
t€p” ta co thé luu “Tép hinh dac diém” hién hanh vao tép khuon
thire “.bkp’.

Khi 1am viéc vai mot “Tép hinh dac diém”, ta tich chon nut
“Duyét” dé vao ché do chinh sira cac cdp “Pac diém - Tén t€p
hinh” da co. O ché do nay ta ding nut ting giam dé duyét danh
sach cac cip “Dic diém - Tén tép hinh”. Trong khi duyét ta c6 thé
x0a cdp “Pac diém - Tén tép hinh” hién hanh c6 s thu tu 1a s6
trén nut ting giam bang viée kich chudt vao niit “X6a”. Ta ciing ¢6
thé sira dc diém hodc mo tép hinh méi cho cip “Pac diém - Tén
tép hinh” hién hanh, sau do6 kich chudt vao nut “Stra” aé cép nhat.
Pé luu nhimg thay doi ciia tép hién hanh ta kich chut Ién trinh
don “Luu tép”.
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Dé thém cip “Dic diém - Tén tép hinh” méi vao “Tép hinh
dac diém” hién hanh ta bo tich nit chon “Duyét”, khi do nut 1énh
“Thém” ¢6 hiéu luc. Khi do ta ¢ thé 20 hodc kich chon mét déc
diém tir hop “Danh sach dac diém” va mg chon mot tép hinh rdi
kich chudt 1én nat 1énh “Thém” dé nap cap “Pic diém - Tén t€p
hinh” vira tao vao “T¢p hinh dic diém” hién hanh.

Ngoai ra, dé tién cho nguoi dung, tén tép dang mé s& dugc hién
thi trong mat trinh don “Tép dang mo™.

Két qud bo sung tinh ning hién thi hinh inh cdc dic diém
trong hop thoai dinh logi bang khoa so da truy

Hinh 7 12 hop thoai dinh loai bf?mg khoa s6 da truy da duogc thiét
ké lai dé hién thi hinh anh minh hoa dic diém. Méi truong hién
thi hinh anh 1a déi tuong trinh duyét web (webbrowser) duge dat
trong khung hinh anh ¢ bén phai hp thoai.

5K BioKeys - Tra cU/Binh logi bing knoa da ruy. - o x

Cic dic diém con lai: 0 Mo tép hinh dac diém

L

Cic dic didm @3 chon: 0

Mo | Tép khiGa

I~ Chiloc tir dit liéu dwgc chon Cancel |

Hinh 7. Hop thoai dinh loai bing khéa sé da truy ctia BIOKEYS sau
khi thiét ké lai.

Trudce khi tra ctru, dinh loai can kich chudt vao nat “Mo” ¢
goc dudi bén trai d&é mo tép khoa sd da truy (t8p c6 phan mo rong
“ bki’), phan mém BIOKEY'S s& hién thi toan bo céc dic diém cia
khoa vao hop danh sach “Cac dic diém con lai” (hinh 8). Dong
thoi cling can kich chudt vao nat “Mo tép hinh dac diém” bén trén
khung hinh anh dé mo “Tép hinh dic diém”. Khi nguoi dung kich
chudt chon mot dic diém & hop “Céc dic diém con lai” hodc & hop
“Céc dic diém da chon” BIOKEYS dua vao thong tin trong “Tép
hinh dic diém” dé mo tép hinh ciia ddc diém va hién thi hinh do
1én khung hinh bén phai (hinh 9).

M tép hinh dic diém

o

Cac dac diém da chon: 0

Mé | Tép khoi Ericaceas bl
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Hinh 8. Hop thoai dinh loai bang khéa sb da truy ctia BIOKEYS sau
khi mé tép khoa.
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Hinh 9. Hop thoai dinh loai bang khéa sb da truy ctia BIOKEYS sau
khi chon dac diém.

Két qud bo sung tinh ning hién thi hinh dnh cic dic diém
trong hgp thoai dinh logi bang khoa so lwong phin

Hinh 10 12 hop thoai dinh loai béng khoa sb ludng phan da dugce
thiét ké lai dé hién thi hinh anh minh hoa ddc diém. Méi truong
hién thi hinh anh 1a d6i twong trinh duyét web (webbrowser) duoc
dat trong khung hinh anh & bén phai hdp thoai.

84 Tracin/Binh loai bing khéa luang phin o x
M& tép khéa ludng phan  Luu khéa dudi dang vén ban  Tinh chi & Edicho cia khéa
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Hinh 10. Hop thoai dinh loai bing khéa s6 Iwéng phan clia BIOKEYS
sau khi thiét ké lai.

Khi tra ciru, truée hét can kich chudt vao nut “M¢ tép hinh
ddc diém” & phia dudi hop thoai dé mo “Tép hinh dic diém”
(ericaceae.bkp). Sau dé kich chudt vao trinh don “M¢ tép khoa
ludng phan” dé md tép khoa s ludng phan (ericaceae.bkt), phan
mém BIOKEYS s& hién thi cdp dac diém dau tién (bao gf")m tat ca
céc taxon) ctia khoa vao céc hop “Thesis” va “Antithesis”. Dong
thoi phén mém cling hién thi hinh cua dic diém duoc chon ty dong
(hinh 11).

£ Tro ctu/Dinh logibéng khéa lusng phin o0 x
Mé tép khos luimg phin Luu khés dusi dang vin bin Tinh chi =8 Edicho cis khés

Tén ki [Kis6a 56 uong phin dinh chi [GENUS] by Bricaceae. Eveme:

4p ddc diém hemg phi

© fhiesis[Bao phan2 6

© Autithesis [Bao phin 4 6
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Cac taxon phi hop:
Gokdiantins
| Monotropastrum

Céc d4c diém da chon:

Bao phan2 &

Hién thi di igu minh hoa két qua|  OK Mo tép hinh dgc didm |

Hinh 11. Hop thoai dinh loai bing khoa s6 Iwéng phan sau khi mé tép
khoa va tép hinh dic diém.



Khi nguoi dung kich chudt chon dac diém “Thesis” hodc
“Antithesis” BIOKEYS ciing hién thi hinh dnh minh hoa dac
diém do6 nhu trén.

Nhu vy, viéc bo sung tinh nang hién thi hinh anh ddc diém
trong hop thoai dugc thuc hién thong qua viée bo sung d6i tuong
hién thi hinh anh trong cc hop thoai dinh loai va tao tép thong
tin vé t&p hinh anh cua timg déc diém phan loai (“Tép hinh déc
diém”). Viéc tao “Tép hinh dac diém” dugce thuc hién thong qua
hop thoai “Tao tép hinh dic diém”. Viéc thiét ké cac dbi tuong
trén cac hdp thoai thuc chit 1a viéc chon va sép xép cac dbi
tuong co san trong thu vién céc dbi tuong nhin théy duoc cua
DELPHI. Viéc lap trinh cho hoat dgng cua céc déi tuong trén cac
hop thoai la viét ma Pascal cho cac sy kién cua chung.

Do céc dic diém phan loai mang tinh chuyén moén sau, viéc
tao ra “Tép hinh dic diém” can dén su dong gop cua chuyén
gia phan loai dé dam bao hinh anh thé hién chuén xéac dic diém
phan loai trong tmg. Dé sir dung tinh ning mai, trude khi thuce
hién dinh loai cin mé “Tép hinh dic diém” ciia khoa phéan loai
duogc su dung.

Khi BIOKEYS doc mgt “Té¢p hinh dic diém”, thong tin vé
cac dac diém va cac "Tép hinh dic diém” tuong ung dugc luu
trong bo nhé lam viéc dudi dang mang cac ban ghi, mdi ban
ghi gom 2 truong kiéu chudi ky tu 1a tén tép hinh anh va dic
diém phan loai twong tmg. M&i khi ngudi ding kich chudt 1én
mot ddc diém khoa sb da truy hodc mdi khi mot dic diém khoa
s6 ludng phan dugc lya chon (khi lam vigc véi khoa s6 ludng
phan), BIOKEYS tra thong tin trong “Tép hinh dic diém” va mé
t&p hinh anh tuong ting trong hdp thoai. Nhu vay, mot “Tép hinh
dac diém” c6 thé phuc vu nhidu khoa sb phan loai, ca khoa s6 da
truy va ludng phéan, néu nd chira thong tin vé tép hinh anh ciia tat
ca cac dic diém trong cac khoa phan loai do.

Khi su dung cac “Tép hinh déc diém” do nguoi dung tu tao
ra, tép ndy va cac tép hinh anh da dugc dwa tén vao tp ndy can
duoc tap hop vao thu muc con CharPict cua thu myc cai dat
BIOKEYS.

Tinh ndng méi nay cia BIOKEYS c6 thé dugc tng dung
trong cong tac dao tao. Voi tinh nang nay cac gido vién, giang
vién c6 thé sir dung BIOKEY'S nhu mét cong cu giang day hitu
hi¢u: gido vién, giang vién chuén bi cac t&p hinh anh va tao “T¢p
hinh dic diém” cho hoc sinh st dung céc khoa phan loai hién co
dé hoc tap, tra cuu.

£ ~
Két luan

Tinh nang hién thi hinh anh cac dic diém trong cac hdp thoai
dinh loai bang khoa da truy va hop thoai dinh loai bang khoa so
ludng phan da duogc bo sung.
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“Tép hinh dac diém” sir dung cho tinh nang nay co thé duoc
tao ra trong hop thoai “Tao tép hinh dac diém”.

Véi viée bo sung tinh ning nay, ngudi dung BIOKEYS ¢6
thé duogc hd tro trong vi¢c xac dinh déc diém ctia mau can dinh
loai néu dung khéa sb dinh loai da co “Tép hinh dic diém”, gop
phﬁn tao diéu kién thuan loi trong viéc xac dinh tén khoa hoc cta
cac loai sinh vat.
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