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Greedy Algorithm
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Abstract In comprehensive gymnasium, the lighting system suffers from disadvantages such as large number of lamps,
low utilization rate, and large initial investment. Based on this, according to the class V lighting standard, taking power
consumption as the optimization goal, and choosing a greedy algorithm, we propose an optimization scheme for the
position and projection angle of lamps for handball courts. Furthermore, based on the existing lamps, an optimal
adjustment scheme for the number of switches and projection angles of lamps in basketball and volleyball courts is
proposed. Taking the venue of the 14th National Games as an example, compared with artificial lighting, the number of
light-emitting diode lamps in the handball venue is reduced by 16, the total power is reduced by 19416 W, and power
consumption is reduced by 26%. The power consumption of lamps and lanterns in basketball and volleyball courts is
decreased by 31% and 56% , respectively. The optimized lighting system based on the greedy algorithm can effectively
reduce the number of field lamps. The optimal adjustment of lamps between different competition events improves the
lamp-utilization rate, thereby reducing the early purchase and installation cost as well as considerably saving energy in the
later operation stage.
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Fig. 1 Model of sports venues
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Fig. 2 Schematic diagram of vertical illumination direction
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Table 1 Handball court lighting design results and comparison

h - Lamp
Number E,/lx —— E,/Kx E, /Ix Number of lamps
U, U, U, ) U, U, power /W
1 2572 0.77  0.86 1464  0.81  0.89 1089 0.52 0.72 939 56
2 2570 0.76  0.85 1463  0.81  0.89 1089 0.52 0.72 939 56
3 2869 0.83 0.88 1478  0.63  0.76 1084 0.73 0.62 1000 72

LA 500 50k B 345 B 5 DIALux %
PLEE R ILT— 30, B AR SO S 1 IR TR 7 1T &
208 I BT IR BV g N B R S0 Bk BT R A Y
YT B A B AU T 56 %)% 939 W B LED 4T
Ho, B3Rk 52584 W, i TR SL PR 6 i A T
T2F% AR J 1 KW B LED 4T H , B3R K 72 kW,
B A BTN TAR AT, SR AR SCIET 4 00 335 AT LAY
AR 19416 W, FEKREFE 2D 26 %0, [ B 2> 16 F5 4T
ELAY W B2

ST R SRR LT S0 SR By B — T H AT B A
BT AU AT Bl A BT B TR B
I T BB AR .

4 FAbIE AAT BAR AR Y

AN TR EEFE I E ) XT B A A R e 25 5 TR
Gy BB i SRR R, e T IR ] AR S
AR W REAE , DA b e T Bk 37 kT B A B b b i o

DEARTA KT B AR BE T e Bk DU 2 FE Bk HE BRI f
FH SR AR w1 RE BT Y G B — R
4.1 EFHLEZNITRBAFMHRMAT &

T BR L€ 37 T AR/ T F BRI 3, 9 B, 6 AR (] 45
GRBT , T BRI F R LT T BRI E AT R R
7 I B /b o e LT B 3 KT B A BTy 5 O S i i
Xt KT RO IR B A A R R TR T AL B ER T H
f14 T 25K, HEER I M B8 AR Ak 1 8 B 15 B Bk 37
AT o Ay 22 DA 52 BEAS [R) 35T [R)AT 5 (9 91, 39 12 232
B E 2 R TR W 2

KT LT 000 SR 5 50 379 op kT B A B OO SR
RECH TR, AT X 5705805 T e v 9 Bl e e A7 s ok,
LARE BRI H o ], b T 2248 T Bk b M H A 07 5 2
iy L R KT B A b B — 2 X i A S Y B P AT
Rk, MR A T 2R 37 AT B A B 7 B R LB R T
HAI i 30 B H 1R B e v o A7 Y T A
AL BT EL R B IS O S B — B B R 2 . AR

1722002-5



$£59%5 F17H/2022 F 9 A/ ESBFFHE

J A RO A PP AT AT R B il T8 s s
PERLBIN TR B 5 R P is Sl A 8] 1.
& S B R T AE BN P 6 BT, BIDAE 2 1 E R Y
IMAKR FEAG BT R e, AR TR P R AL

start

A 4

1: database modification subroutine

v

2: initialization subroutine

K7 k7 B E g K
Fig. 7 Lighting rendering of basketball court

3: judgment subroutine 4: add luminaire subroutine

S MR N G BT & 1 N R R S 4 g
Fig. 6 Main program block diagram of greedy algorithm
between different projects
4.2 ERERIE

MR KT B 55 A J7 vk #E AT A [R] L R H (7] i ]
KT B, 8 B AT H S BE Bk L HEBR 3 4 IR T 23 )
P 7 8 FT7R o ] 3 T 90 B 1 B KT B 9 5 i R T
F1% T 8 A R G AR X TN T A AT R A IR 2 AT
T, 73 590 A6 {5 BRI HEBR 37 o b X e T 900 SRR B A
e DIALux B PF Y45 R A 52 bR TR BB F 22 40,
XF HE A RN 2 3R

ATRLE 900 5k IR BT 45 R S DIALux B

K18 Rk 7 i e e 1
Fig. 8 Lighting rendering of volleyball court
ol 1 kW B LED AT 2, B 2% 60 kW, [H It , A1 L
TN TATKT, R 500 500k B W 75 58 ml 19 2 L fE

PLZE T ILT— 30, U0 A AR SC4 5 1 BB 8 7 R 7 T 4
FEEER S rh 2 BT IR BV e IR B 2R, B0
BB B A B B T 4 F RN
939 W i LED T H., 1 T-F2 52 PR & 5 v ] T 60 2520

18 kW +h, &K fEKE 20 31 %0, I /b 16 34T H. 1l B 7%
o X T HEERIT H A7 4% b T RR 28 4910 o A Bk R HEBR
BT B B A R 2 A R R LR I, HEBR 7
HE B ATY 0 FH 45 2R 7 4t BB O 58, i HE R 3 b LG AR 2R

2 UEERI IR IR 4 R RO T
Table 2 Basketball court lighting design results and comparison
E, E, E, Lamp
Number E, /1x E,/x ————— E,/kx ——— Number of lamps
U, U, U, U, U, U, power /W
1 3162 0.82 0.89 1821 0.68 0.81 1079 0.63 0.79 939 44
2 3161 0.85 0.92 1806 0.72 0.83 1086 0.66 0.81 939 44
3 2791 0.88 0.91 1489 0. 64 0.76 1095 0.74 0.84 1000 60
F 3 Rk IR BT 4 2R SO
Table 3 Volleyball court lighting design results and comparison
Eh E\,}. E” Lamp
Number E, /1x E,/lx ———— E, /Ix ——————— Number of lamps
U, U, ’ U, U, U, U, power /W
1 3347 0.72 0.84 1869  0.86 0.72 1130 0.64  0.75 939 28
2 3243 0. 80 0. 88 1809 0.78 0. 87 1076 0.65 0.79 939 28
3 2855 0.88 0.92 1577 0.86 0.77 1117 0.88  0.80 1000 60
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