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∫∑§—¥¬àÕ
ß“π«‘®—¬π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ √â“ß·∫∫®”≈Õß

 ∂“π°“√≥å ”À√—∫°“√«‘‡§√“–Àå°√–∫«π°“√À¬‘∫ ‘π§â“
∑’Ë‡ªìπ “‡Àμÿ∑”„ÀâÕß§å°√®—¥‡μ√’¬¡ ‘π§â“ àß≈Ÿ°§â“≈à“™â“
·∫∫®”≈Õß‰¥â∂Ÿ°π”¡“„™â‡æ◊ËÕ°“√ª√–‡¡‘π°“√‡ª≈’Ë¬π·ª≈ß
π‚¬∫“¬°“√®—¥°“√§≈—ß ‘π§â“∑’Ë¡’º≈μàÕª√– ‘∑∏‘¿“æ¢Õß
°√–∫«π°“√À¬‘∫ ‘π§â“„π 2 ≈—°…≥– §◊Õ 1) °“√ª√—∫
‡ª≈’Ë¬π«‘∏’°“√À¬‘∫ ‘π§â“ ·≈– 2) °“√ª√—∫°“√®—¥«“ß
μ”·Àπàß®—¥‡°Á∫ ‘π§â“·≈–æ◊Èπ∑’Ë√«∫√«¡ ‘π§â“„À¡à ¥â«¬
°“√ª√–¬ÿ°μå„™â‚ª√·°√¡ çExtendSim8é °“√»÷°…“π’È
‰¥â „™â§≈—ß ‘π§â“ª√–‡¿∑™‘Èπ à«πÕ‘‡≈Á°∑√Õπ‘° å¢Õß
ºŸâª√–°Õ∫°“√¥â“π‚≈®‘ μ‘° å·ÀàßÀπ÷Ëß‡ªìπ°√≥’»÷°…“

º≈°“√»÷°…“æ∫«à“ °“√ª√—∫°“√®—¥«“ßμ”·Àπàß®—¥

‡°Á∫ ‘π§â“∑”„Àâ√–¬–‡«≈“√«¡·≈–√–¬–∑“ß„π°“√‡¥‘π

À¬‘∫ ‘π§â“≈¥≈ß√âÕ¬≈– 6.92 ·≈– 44.10 μ“¡≈”¥—∫

 à«π°“√ª√—∫‡ª≈’Ë¬π«‘∏’°“√À¬‘∫ ‘π§â“®“°°“√À¬‘∫ ‘π§â“

∑’≈–§” —Ëß¡“‡ªìπ°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ “¡“√∂≈¥

√–¬–∑“ß„π°“√‡¥‘πÀ¬‘∫ ‘π§â“‰¥â∂÷ß√âÕ¬≈– 83.26 „π

¢≥–∑’Ëæπ—°ß“π‡°‘¥‡«≈“√Õ§Õ¬·≈–„™â√–¬–‡«≈“√«¡„π

°“√À¬‘∫ ‘π§â“‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 9.38 ‚¥¬√–¬–‡«≈“

√«¡¢Õß°“√∑”ß“π„π·μà≈–«—π®–≈¥≈ß‰¥âÀ“°æπ—°ß“π

À¬‘∫ ‘π§â“·μà≈–‡¢μ¡’ª√‘¡“≥ß“π∑’Ë ¡¥ÿ≈°—π ‚¥¬

º≈≈—æ∏å®“°·∫∫®”≈Õß ∂“π°“√≥å®–∂Ÿ°π”‰ª„™â‡ªìπ

¢âÕ¡Ÿ≈„π°“√«‘‡§√“–Àåª√–‚¬™πå∑’ËÕ“®‡°‘¥¢÷Èπ®“°°“√π”

·π«∑“ßμà“ßÊ ‰ªªØ‘∫—μ‘¿“¬„μâ°√–∫«π°“√μ—¥ ‘π„®

ª√—∫ª√ÿß√–∫∫„Àâ¡’ª√– ‘∑∏‘¿“æ¬‘Ëß¢÷Èπ
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Abstract
The research aims to develop a simulation

model for analyzing the order picking process
which causes the organization to delivery
delays. The model is later applied to objective is
to evaluate two aspects of warehouse operation
policy changes affecting the efficiency of order
picking process: 1) new picking method and
2) stock and depot relocation with the
application of the çExtendSim8é package.
A warehouse serving electronic components
operated by freight forward is chosen as the
case study.

The result shows that the stock and depot

relocation would shorten picking time and picking
distance 6.92% and 44.10% respectively.
Implementing zone picking can reduce picking
distance 83.26% over the existing single order
picking practice while it increases the waiting
time for pickers to complete the overall picking
process by 9.38%. The total duration for
picking system will be reduced if the work load
is well balanced. The analysis results provided
by the simulation model would provide
information on the merits of improvement
alternatives that would aid decision-making in
improving warehouse operation.
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1. ∫∑π”
Õÿμ “À°√√¡™‘Èπ à«πÕ‘‡≈Á°∑√Õπ‘° å„πª√–‡∑»‰∑¬

π—Èπ∂◊Õ‡ªìπÕÿμ “À°√√¡∑’Ë ”§—≠μàÕ√–∫∫‡»√…∞°‘®¢Õß
ª√–‡∑» Õ’°∑—Èß¬—ß¡’°“√¢¬“¬μ—«∑“ß∏ÿ√°‘®Õ¬à“ßμàÕ‡π◊ËÕß
·≈–√«¥‡√Á« „π¬ÿ§¢Õß‚≈°·Ààß°“√·¢àß¢—π∑“ß∏ÿ√°‘®
Õß§å°√∑—ÈßÀ≈“¬μà“ßÀ“«‘∏’„π°“√¥”‡π‘π°“√ ‡æ◊ËÕ √â“ß
»—°¬¿“æ„π°“√·¢àß¢—π∑“ß∏ÿ√°‘® √«¡∂÷ß°“√ √â“ß
§«“¡‰¥â‡ª√’¬∫„π°“√·¢àß¢—π ‰¡à«à“®–‡ªìπ°“√≈¥μâπ∑ÿπ
¢Õß ‘π§â“·≈–∫√‘°“√À√◊Õ°“√‡æ‘Ë¡√–¥—∫°“√„Àâ∫√‘°“√
¥—ßπ—Èπ°√–∫«π°“√À¬‘∫ ‘π§â“®÷ß§«√∂Ÿ°ÕÕ°·∫∫„Àâ
‡À¡“– ¡°—∫Õß§å°√ ‡æ◊ËÕ≈¥√–¬–∑“ß·≈–√–¬–‡«≈“
¢Õß°√–∫«π°“√À¬‘∫ ‘π§â“ ‡æ√“–°“√À¬‘∫ ‘π§â“ (Order
Picking) π—Èπ∂Ÿ°®—¥«à“‡ªìπ°‘®°√√¡À≈—°°‘®°√√¡Àπ÷Ëß
¿“¬„π§≈—ß ‘π§â“∑’Ë¡’μâπ∑ÿπ¥”‡π‘π°“√ Ÿß·≈–„™â‡«≈“¡“°

®“°°“√»÷°…“√–∫∫°“√∑”ß“π„π§≈—ß ‘π§â“¢Õß
∫√‘…—∑°√≥’»÷°…“æ∫«à“ §≈—ß ‘π§â“¡’√Ÿª·∫∫°“√®—¥‡°Á∫
 ‘π§â“·∫∫ ÿà¡ æπ—°ß“π®÷ß„™â‡«≈“‰ª¡“°„π°“√‡¥‘πÀ¬‘∫
 ‘π§â“ (Travel Time) ‡π◊ËÕß®“°æπ—°ß“π„™â«‘∏’°“√À¬‘∫
 ‘π§â“∑’≈–§” —Ëß´◊ÈÕ®“°§«“¡‡§¬™‘π°—∫§” —Ëß´◊ÈÕ´÷Ëß à«π
„À≠à¡’¢π“¥‡≈Á° ®÷ß∑”„ÀâÕß§å°√¡’‚Õ°“  àß¢Õß≈à“™â“
À√◊ÕμâÕß¡’μâπ∑ÿπ®“°°“√∑”ß“π≈à«ß‡«≈“‡æ‘Ë¡¢÷Èπ ß“π«‘®—¬
π’È‰¥â∑”°“√»÷°…“°“√¥”‡π‘πß“π¿“¬„π§≈—ß ‘π§â“ ‚¥¬¡’
«—μ∂ÿª√– ß§å‡æ◊ËÕ √â“ß·∫∫®”≈Õß ∂“π°“√≥å ”À√—∫°“√
ª√–‡¡‘π°“√‡ª≈’Ë¬π·ª≈ßπ‚¬∫“¬°“√®—¥°“√§≈—ß ‘π§â“∑’Ë
¡’º≈μàÕª√– ‘∑∏‘¿“æ¢Õß°√–∫«π°“√À¬‘∫ ‘π§â“ æ√âÕ¡
∑—Èßπ”‡ πÕ·≈–‡ª√’¬∫‡∑’¬∫º≈≈—æ∏å¢Õß·π«∑“ß∑’Ë„™â„π
°“√μ—¥ ‘π„®‡≈◊Õ°·π«∑“ßª√—∫ª√ÿß√–∫∫„π§≈—ß ‘π§â“
®“°·∫∫®”≈Õß

2. °“√∑∫∑«π·π«§‘¥·≈–∑ƒ…Æ’∑’Ë‡°’Ë¬«¢âÕß
2.1 ß“π«‘®—¬„πÕ¥’μ

Yang (2008) »÷°…“√–∫∫°“√À¬‘∫ ‘π§â“∑’Ë¡’ºŸâÀ¬‘∫
À≈“¬§π„π§≈—ß ‘π§â“∑’Ë¡’™àÕß∑“ß‡¥‘π√–À«à“ß™—Èπ«“ß ‘π§â“

°«â“ß¥â«¬°“√æ—≤π“ Heuristic Storage Assignment
Policy ·≈–æ∫«à“«‘∏’°“√®—¥‡°Á∫ ‘π§â“∑’Ë‡À¡“– ¡ §◊Õ
°“√°”Àπ¥„Àâ ‘π§â“∑’Ë¡’§«“¡∂’Ë„π°“√À¬‘∫ Ÿß ÿ¥Õ¬Ÿà„π
μ”·Àπàß¥â“πÀπâ“¢Õß™—Èπ«“ß ‘π§â“∑ÿ°™àÕß∑“ß‡¥‘π ®–
∑”„Àâæπ—°ß“πÀ¬‘∫ ‘π§â“¡’√–¬–∑“ß≈¥≈ß  à«ππ‚¬∫“¬
°“√®—¥‡°Á∫ ‘π§â“·∫∫ ÿà¡π—Èπ ¡’º≈∑”„Àâ°“√‡¥‘πÀ¬‘∫
 ‘π§â“¡’√–¬–∑“ß¡“°∑’Ë ÿ¥

Petersen (2000) ‰¥â∑”°“√»÷°…“π‚¬∫“¬°“√
À¬‘∫ ‘π§â“ ”À√—∫∫√‘…—∑ Mail Order ¢Õß ‘π§â“Õÿª‚¿§
∫√‘‚¿§°—∫§” —Ëß´◊ÈÕ¢π“¥‡≈Á° (‰¡à‡°‘π 5 √“¬°“√ ‘π§â“)
¥â«¬°“√„™â·∫∫®”≈Õß ∂“π°“√≥å‡ª√’¬∫‡∑’¬∫π‚¬∫“¬
μà“ßÊ ¢Õß°“√À¬‘∫ ‘π§â“ ‡¢“æ∫«à“ Wave Picking ·≈–
Batch Picking ¡’º≈∑”„Àâ°“√À¬‘∫ ‘π§â“Õÿª‚¿§∫√‘‚¿§
´÷Ëß¡’√Ÿª√à“ßÀ≈“°À≈“¬ ·≈–ª√‘¡“≥§” —Ëß´◊ÈÕ‰¡à·πàπÕπ¡’
ª√– ‘∑∏‘¿“æ Ÿß¢÷Èπ ·μà Wave Picking μâÕßÕ“»—¬°“√
«“ß·ºπ∑’Ë¥’  à«π Batch Picking π—Èπßà“¬μàÕ°“√π”‰ª
„™âß“π®√‘ß·≈–¬—ß™à«¬≈¥√–¬–∑“ß„π°“√À¬‘∫ ‘π§â“‰¥â∂÷ß
√âÕ¬≈– 60 ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√À¬‘∫ ‘π§â“∑’≈–§” —Ëß
‚¥¬ªí®®—¬ ”§—≠∑’Ë¡’º≈μàÕ°“√‡≈◊Õ°π‚¬∫“¬°“√À¬‘∫
 ‘π§â“§◊Õª√‘¡“≥§” —Ëß´◊ÈÕ

‡π◊ËÕß®“°√–∫∫°“√À¬‘∫ ‘π§â“·∫∫ Picker-to-Part
∑’Ë„™â„πÕÿμ “À°√√¡ à«π„À≠à§◊Õ Zone Picking ∑’Ë¡’°“√
·∫àß§≈—ß ‘π§â“ÕÕ°‡ªìπ‚´π·≈–°”Àπ¥„ÀâºŸâÀ¬‘∫ ‘π§â“
√—∫º‘¥™Õ∫„πæ◊Èπ∑’Ëμπ‡Õß ¡’ªí≠À“ ”§—≠‡√◊ËÕß§«“¡
 ¡¥ÿ≈¢Õßª√‘¡“≥ß“π¢ÕßºŸâÀ¬‘∫ ‘π§â“ Koo (2009) ‰¥â
»÷°…“°“√ª√–¬ÿ°μå„™â Bucket Brigades °—∫°“√À¬‘∫
 ‘π§â“·∫∫·∫àß‡¢μ ‚¥¬∑¥ Õ∫«‘∏’°“√À¬‘∫ ‘π§â“·∫∫
Zoned Bucket Brigades Picking ‡ª√’¬∫‡∑’¬∫°—∫
°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ„π¥â“πÕ—μ√“°“√À¬‘∫ ‘π§â“
·≈–‡«≈“√Õ§Õ¬¥â«¬°“√ª√–¬ÿ°μå „™â·∫∫®”≈Õß
 ∂“π°“√≥å ·≈–æ∫«à“°“√À¬‘∫ ‘π§â“·∫∫ Zoned
Bucket Brigades Picking ∑”„Àâ‡«≈“√Õ≈¥≈ß·≈–
Õ—μ√“°“√À¬‘∫ ‘π§â“‡æ‘Ë¡¢÷Èπ
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§” —Ëß´◊ÈÕ∂Ÿ°·∫àß„Àâ°—∫æπ—°ß“πÀ¬‘∫ ‘π§â“À≈“¬§π‡ªìπ

ºŸâ√—∫º‘¥™Õ∫ º≈°“√»÷°…“æ∫«à“ ®”π«π‚´π∑’Ë‡À¡“– ¡
°—∫§≈—ß ‘π§â“°√≥’»÷°…“ §◊Õ 18 ‚´π ‚¥¬∑’Ë·μà≈–‚´π
ª√–°Õ∫‰ª¥â«¬ 2 ™àÕß∑“ß‡¥‘πÀ¬‘∫ ‘π§â“

Jane ·≈– Laih (2004) »÷°…“ Clustering
Algorithm  ”À√—∫°“√°”Àπ¥‚´π„Àâ°—∫ ‘π§â“„π√–∫∫
°“√À¬‘∫ ‘π§â“·∫∫ Synchronized Zone Picking ¥â«¬
°“√æ—≤π“ Heuristic Algorithm „Àâæπ—°ß“πÀ¬‘∫
 ‘π§â“·μà≈–§π¡’ª√‘¡“≥ß“π ¡¥ÿ≈°—π ‡æ◊ËÕ„Àâ
°√–∫«π°“√À¬‘∫ ‘π§â“¡’ª√– ‘∑∏‘¿“æ¡“°¢÷Èπ·≈–¬—ß≈¥
√–¬–‡«≈“„π°“√®—¥‡μ√’¬¡ ‘π§â“¢Õß§” —Ëß´◊ÈÕ·μà≈–„∫
‚¥¬°“√„™â·∫∫®”≈Õß ∂“π°“√≥å¡“‡ªìπ‡§√◊ËÕß¡◊Õ™à«¬
„π°“√«‘‡§√“–Àåº≈  ”À√—∫«‘∏’°“√À¬‘∫ ‘π§â“·∫∫
Synchronized Zoning π—Èπ‡ªìπ°“√°”Àπ¥„Àâ ‘π§â“∑’Ë
∂Ÿ° —Ëß∫àÕ¬Ê ∂Ÿ°®—¥‡°Á∫Õ¬Ÿà„π‚´π∑’Ë·μ°μà“ß°—π‰ª ®“°
°“√»÷°…“æ∫«à“ Utilization ‡©≈’Ë¬¢Õß°√–∫«π°“√À¬‘∫
 ‘π§â“‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 29.36  à«π√–¬–‡«≈“„π°“√À¬‘∫
 ‘π§â“≈¥≈ß√âÕ¬≈– 17.90 ¿“¬„μâ‡ß◊ËÕπ‰¢∑’Ë°”Àπ¥„Àâ
·μà≈–‚´π¡’ª√‘¡“≥ ‘π§â “∑’Ë μâ ÕßÀ¬‘∫®”π«π¡“°
„π¢≥–∑’Ëæ◊Èπ∑’Ë√—∫º‘¥™Õ∫¢Õßæπ—°ß“π¡’¢π“¥‡≈Á°≈ß

2.2 °√–∫«π°“√À¬‘∫ ‘π§â“

°“√À¬‘∫ ‘π§â“‡ªìπ°‘®°√√¡°“√π” ‘π§â“∑’Ë≈Ÿ°§â“
μâÕß°“√ÕÕ°¡“®“°μ”·Àπàß®—¥‡°Á∫ ‘π§â“·≈–π”¡“
√«∫√«¡‡æ◊ËÕ‡μ√’¬¡°“√®—¥ àßμ“¡§” —Ëß´◊ÈÕÕ¬à“ß∂Ÿ°μâÕß
·¡àπ¬”·≈–√«¥‡√Á« ‚¥¬∑—Ë«‰ª°“√À¬‘∫ ‘π§â“¬—ß‡ªìπß“π
∑’Ë¬—ß„™â§π∑”Õ¬Ÿà

°. π‚¬∫“¬∑’Ë‡°’Ë¬«¢âÕß°—∫°“√À¬‘∫ ‘π§â“

ë π‚¬∫“¬°“√®—¥‡°Á∫ ‘π§â“

- √–∫∫°“√®—¥‡°Á∫·∫∫ ÿà¡ (Randomized
Location Storage) ®–‰¡à¡’°“√°”Àπ¥μ”·Àπàß®—¥‡°Á∫
μ“¬μ—« ·μà®–æ‘®“√≥“®“°æ◊Èπ∑’Ë„π§≈—ß ‘π§â“∑’Ë«à“ßÕ¬Ÿà
 “¡“√∂„™âæ◊Èπ∑’Ë‰¥âÕ¬à“ß‡μÁ¡æ◊Èπ∑’Ë ·μà°Á¡’º≈∑”„Àâ√–¬–
∑“ß√«¡„π°“√À¬‘∫ ‘π§â“·μà≈–§√—Èß‡æ‘Ë¡¢÷Èπ ‡æ√“– ‘π§â“
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ª√–‡¿∑‡¥’¬«°—πÕ“®∂Ÿ°®—¥‡°Á∫Õ¬à“ß°√–®—¥°√–®“¬‰ª
∑—Ë«∫√‘‡«≥§≈—ß ‘π§â“

- √–∫∫°“√®—¥‡°Á∫·∫∫°”Àπ¥μ”·Àπàß (Fixed
Location Storage) ‡ªìπ°“√®—¥‡°Á∫ ‘π§â“„πμ”·Àπàß∑’Ë
‰¥â°”Àπ¥‡Õ“‰«â·≈â«‡∑à“π—Èπ ·π«§‘¥°“√®—¥‡°Á∫·∫∫
°”Àπ¥μ”·Àπàßπ’È §◊Õ °“√®—¥‡°Á∫μ“¡Õ—μ√“À¡ÿπ‡«’¬π ‘π§â“
´÷Ëß “¡“√∂™à«¬≈¥√–¬–∑“ß„π°“√‡¥‘πÀ¬‘∫ ‘π§â“‰¥â
Õ’°∑—Èßæπ—°ß“πÀ¬‘∫ ‘π§â“¬—ß‡°‘¥§«“¡§ÿâπ‡§¬°—∫æ◊Èπ∑’Ë®—¥
‡°Á∫ ‘π§â“·μà≈–™π‘¥

ë π‚¬∫“¬°“√À¬‘∫ ‘π§â“ (Picking Policy)

- °“√À¬‘∫ ‘π§â“∑’≈–„∫ —Ëß (Single Order
Picking) æπ—°ß“πÀ¬‘∫ ‘π§â“·μà≈–§πÀ¬‘∫ ‘π§â“μ“¡
√“¬°“√„π„∫ —Ëß§√—Èß≈–„∫‡∑à“π—Èπ ‚¥¬æπ—°ß“πÀ¬‘∫
 ‘π§â“μâÕß‡¥‘π∑“ß‰ª„πÀ≈“¬Ê  à«π¢Õß§≈—ß ‘π§â“‡æ◊ËÕ
À¬‘∫ ‘π§â“μ“¡„∫ —Ëß ´÷Ëß∑”„Àâæπ—°ß“π„™â‡«≈“„π°“√‡¥‘π
∑“ß‰ªÀ¬‘∫ ‘π§â“μàÕ√“¬°“√¡“°‡°‘π‰ª

- °“√À¬‘∫ ‘π§â“·∫∫®—¥°≈ÿà¡ (Batch Picking)
„∫ —Ëß´◊ÈÕ®–∂Ÿ°√«∫√«¡‡ªìπ°≈ÿà¡·≈–æπ—°ß“πÀ¬‘∫ ‘π§â“
®–√—∫º‘¥™Õ∫„∫ —Ëß∑—Èß°≈ÿà¡‡¡◊ËÕ‡¥‘π∑“ß‰ªÀ¬‘∫ ‘π§â“
·μà≈–§√—Èß ÷́Ëß∑”„Àâ√–¬–‡«≈“„π°“√‡¥‘πμàÕ√“¬°“√ ‘π§â“
≈¥≈ß ·μà°ÁμâÕß„™â‡«≈“„π°“√§—¥·¬° ‘π§â“μ“¡§” —Ëß´◊ÈÕ

- °“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ (Zone Picking)
æπ—°ß“πÀ¬‘∫·μà≈–§π®–¡’æ◊Èπ∑’Ë√—∫º‘¥™Õ∫¢Õßμπ‡Õß∑’Ë
‰¡à∑—∫´âÕπ°—∫æπ—°ß“π§πÕ◊Ëπ ¥—ßπ—Èπ„π°“√À¬‘∫ ‘π§â“
·μà≈–§√—Èßæπ—°ß“πÀ¬‘∫®–‰¡àμâÕß√—∫º‘¥™Õ∫μàÕ§«“¡
 ¡∫Ÿ√≥å¢Õß„∫ —Ëß ◊́ÈÕ∑—ÈßÀ¡¥ ´÷Ëß∑”„Àâ‡«≈“°“√‡¥‘π¢Õß
æπ—°ß“π≈¥πâÕ¬≈ß·≈–æπ—°ß“π¡’§«“¡§ÿâπ‡§¬°—∫ ‘π§â“
Õ’°∑—Èß¬—ßÕ“®‡°‘¥§«“¡‰¡à ¡¥ÿ≈¢Õß¿“√–ß“π¢Õßæπ—°ß“π
À¬‘∫„π·μà≈–‡¢μ

- °“√À¬‘∫ ‘π§â“·∫∫§≈◊Ëπ (Wave Picking)
‡ªìπ°“√À¬‘∫ ‘π§â“∑’Ëæπ—°ß“π„π∑ÿ°Ê ‡¢μ®–∑”°“√À¬‘∫
 ‘π§â“ÕÕ°¡“æ√âÕ¡Ê °—π·≈–π” ‘π§â“∑’ËÀ¬‘∫ÕÕ°¡“√«¡

°—π·≈–®—¥‡√’¬ßμ“¡§” —Ëß´◊ÈÕÀ√◊Õ°“√®—¥ àßμàÕ‰ª ‚¥¬§”
 —Ëß´◊ÈÕ®–∂Ÿ°√«∫√«¡„Àâ°—∫æπ—°ß“πÀ¬‘∫ ‘π§â“‡ªìπ™à«ß
‡«≈“μ“¡√Õ∫°“√®—¥ àß ´÷Ëß∂◊Õ«à“‡ªìπ«‘∏’∑’Ë√«¥‡√Á« ·μàμâÕß
„™â‡«≈“‡æ‘Ë¡¢÷Èπ„π°“√§—¥·¬° ®—¥‡√’¬ß·≈–√«∫√«¡ ‘π§â“

2.3 ∑ƒ…Æ’ √â“ß·∫∫®”≈Õß ∂“π°“√≥å

Shannon (1998) °≈à“««à“ °√–∫«π°“√®”≈Õß
 ∂“π°“√≥å‡ªìπ°√–∫«π°“√ÕÕ°·∫∫®”≈Õß (Model)
¢Õß√–∫∫®√‘ß (Real System) ·≈â«¥”‡π‘π°“√∑¥≈Õß
·∫∫®”≈Õß·≈–‡ª√’¬∫‡∑’¬∫°—∫æƒμ‘°√√¡¢Õß√–∫∫ß“π
®√‘ß¿“¬„μâ‡ß◊ËÕπ‰¢μà“ßÊ ‡æ◊ËÕª√–‡¡‘πº≈°“√¥”‡π‘π°“√
·≈–«‘‡§√“–Àåº≈≈—æ∏å∑’Ë‰¥â®“°°“√∑¥≈Õß°àÕππ”‰ª„™â
°—∫√–∫∫ß“π®√‘ß

·∫∫®”≈Õß ∂“π°“√≥å‡ªìπ à«πÀπ÷Ëß¢Õß “¢“°“√
«‘®—¬·≈–°“√¥”‡π‘πß“π (Operation Research)  “¡“√∂
π”‰ªª√–¬ÿ°μå„™â‰¥â°—∫À≈“°À≈“¬ªí≠À“ ‚¥¬°“√®”≈Õß
°√–∫«π°“√¥”‡π‘πß“π·≈–æƒμ‘°√√¡¢Õß∫ÿ§§≈À√◊Õ
‡§√◊ËÕß®—°√≈ß„π‚ª√·°√¡§Õ¡æ‘«‡μÕ√å ‡™àπ °“√¢π àß
·∂«§Õ¬ °√–∫«π°“√º≈‘μ„π‚√ßß“π ‡ªìπμâπ ÷́Ëß‡ªìπ
«‘∏’°“√„π°“√«‘‡§√“–Àåªí≠À“·≈–·π«∑“ß°“√ª√—∫ª√ÿß∑’Ë
¡’ª√– ‘∑∏‘¿“æ¡“°«‘∏’Àπ÷Ëß ´÷Ëß “¡“√∂·∫àßÕÕ°‡ªìπ
¢—ÈπμÕπ‰¥â ¥—ß√Ÿª∑’Ë 1 ·≈–®–‰¥âÕ∏‘∫“¬√“¬≈–‡Õ’¬¥„π
À—«¢âÕ∂—¥‰ª

®“°°“√∑∫∑«π«√√≥°√√¡∑’Ëºà“π¡“ ‚¥¬ à«π„À≠à
ß“π«‘®—¬‰¥âª√–¬ÿ°μå„™â·∫∫®”≈Õß ∂“π°“√≥å‡ªìπ‡§√◊ËÕß
¡◊Õ™à«¬„π°“√ª√–‡¡‘πº≈≈—æ∏å„π°“√‡ª≈’Ë¬π·ª≈ß‰¡à«à“
®–‡ªìππ‚¬∫“¬°“√À¬‘∫ ‘π§â“ °“√®—¥‡°Á∫ ‘π§â“
°“√®—¥‡ âπ∑“ß‡¥‘πÀ¬‘∫ ‘π§â“ œ≈œ ÷́Ëß¡’§«“¡·¡àπ¬”
§à“„™â®à“¬μË” ‡π◊ËÕß®“°¡’°“√®”≈Õßæƒμ‘°√√¡¢Õß√–∫∫
°“√¥”‡π‘πß“π®√‘ß ®÷ß∑”„Àâ “¡“√∂‡ª≈’Ë¬π·ª≈ß‡ß◊ËÕπ‰¢
¢âÕ®”°—¥·≈–‡°Á∫º≈≈—æ∏å®“°·∫∫®”≈Õß‰¥âßà“¬ ß“π«‘®—¬
∑’Ëºà“π¡“ ‰¥âæ¬“¬“¡À“·π«∑“ß∑’Ë®–∑”„Àâæπ—°ß“πÀ¬‘∫
 ‘π§â“¡’√–¬–∑“ß·≈–√–¬–‡«≈“„π°“√À¬‘∫ ‘π§â“≈¥≈ß
·μàº≈≈—æ∏å∑’Ë‰¥â®“°ß“π«‘®—¬∑’Ëºà“π¡“π—Èπ · ¥ß„Àâ‡ÀÁπ
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«à“°“√‡≈◊Õ°π‚¬∫“¬°“√À¬‘∫ ‘π§â“ ‘π§â“∑’Ë‡À¡“– ¡°—∫
°“√ªØ‘∫—μ‘ß“π¿“¬„π§≈—ß ‘π§â“π—Èπ ‰¡à “¡“√∂°”Àπ¥‰¥â
Õ¬à“ß™—¥‡®π«à“«‘∏’°“√À¬‘∫ ‘π§â“·∫∫„¥ “¡“√∂π”‰ª
ª√–¬ÿ°μå„™â°—∫°“√¥”‡π‘πß“π¢Õß∑ÿ°Ê §≈—ß ‘π§â“ ‡π◊ËÕß®“°
¡’ªí®®—¬∑’Ë‡°’Ë¬«¢âÕß„π°“√‡≈◊Õ°π‚¬∫“¬°“√À¬‘∫ ‘π§â“
À≈“¬ª√–°“√ ‡™àπ ª√‘¡“≥§” —Ëß ◊́ÈÕ ≈—°…≥– ‘π§â“
·ºπº—ß§≈—ß ‘π§â“ ®”π«πæπ—°ß“πÀ¬‘∫ ‘π§â“ œ≈œ

3. «‘∏’¥”‡π‘πß“π«‘®—¬
°“√¥”‡π‘πß“π«‘®—¬·∫àßÕÕ°‡ªìπ 2  à«π §◊Õ 1) °√≥’

»÷°…“ (Case Study) ‡æ◊ËÕ‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈°“√¥”‡π‘π
ß“π¿“¬„π§≈—ß ‘π§â“∑’Ë¡’§«“¡®”‡ªìπμàÕ°“√ √â“ß·≈–
æ—≤π“·∫∫®”≈Õß ∂“π°“√≥å ·≈– 2) ·∫∫®”≈Õß
 ∂“π°“√≥å ‡æ◊ËÕ«‘‡§√“–ÀåÀ“·π«∑“ß∑’Ë‡À¡“– ¡°—∫
°“√¥”‡π‘πß“π¢ÕßÕß§å°√¡“°∑’Ë ÿ¥ ¥â«¬°“√®”≈Õß
°√–∫«π°“√¥”‡π‘πß“π≈ß„π‚ª√·°√¡§Õ¡æ‘«‡μÕ√å

3.1 °√≥’»÷°…“ (Case Study) ¢âÕ¡Ÿ≈∑’Ë∂Ÿ°π”
¡“„™â„π°“√»÷°…“π’È ∂Ÿ°·∫àßÕÕ°‡ªìπ 2 ª√–‡¿∑ §◊Õ

°. ¢âÕ¡Ÿ≈ª∞¡¿Ÿ¡‘ (Primary Data) §◊Õ ¢âÕ¡Ÿ≈
∑’Ë ‰¥â®“°°“√ —¡¿“…≥åÀ—«Àπâ“ß“π·≈–°“√ ”√«®°“√
¥”‡π‘πß“π®√‘ß

- √–¬–∑“ß·≈–√–¬–‡«≈“„π°“√‡¥‘πÀ¬‘∫ ‘π§â“
‡ªìπ°“√«—¥√–¬–∑“ß·≈–®—∫‡«≈“∑’Ë„™â„π°“√‡¥‘πÀ¬‘∫ ‘π§â“
‡√‘Ë¡μ—Èß·μà√—∫ Picking List ®“° ”π—°ß“π§≈—ß ‘π§â“
‡¥‘π‰ªÀ¬‘∫ ‘π§â“¬—ßμ”·Àπàß®—¥‡°Á∫∑’ËÕ¬Ÿà„°≈â°—∫μ”·Àπàß
ªí®®ÿ∫—π‡√◊ËÕ¬‰ª®π§√∫μ“¡√“¬°“√ ·≈â«π” ‘π§â“∑—ÈßÀ¡¥
‰ª«“ß‰«â∑’Ëμ”·Àπàß√«∫√«¡ ‘π§â“

- ®”π«πæπ—°ß“π§≈—ß ‘π§â“∑’Ë‡°’Ë¬«¢âÕßª√–°Õ∫
‰ª¥â«¬ ‡®â“Àπâ“∑’Ëæ‘¡æå Picking List 1 §π æπ—°ß“π
À¬‘∫ ‘π§â“ 5 §π ·≈–æπ—°ß“πμ√«® Õ∫ ‘π§â“ 2 §π

¢. ¢âÕ¡Ÿ≈∑ÿμ‘¬¿Ÿ¡‘ (Secondary Data) §◊Õ ¢âÕ¡Ÿ≈
∑’Ë‰¥â®“°√–∫∫¢Õß∫√‘…—∑°√≥’»÷°…“

- μ”·Àπàß®—¥‡°Á∫ ‘π§â“  ¥â«¬√Ÿª·∫∫°“√®—¥‡°Á∫ ‘π§â“
·∫∫ ÿà¡ (Random) ∑’Ë„™â¡“μ—Èß·μà„π™à«ß√—∫ ‘π§â“·√°‡¢â“
‡π◊ËÕß®“°°“√¬â“¬ ‘π§â“‡ªìπ‰ªÕ¬à“ß‡√àß√’∫  ∑”„Àâ§≈—ß ‘π§â“
‰¡à “¡“√∂ÕÕ°·∫∫°“√®—¥‡°Á∫ ‘π§â“∑’Ë‡À¡“– ¡‰¥â

Define the problem
& Set objective

Develop Model

Data Gathering

Verification

Validation

Run Simulation

Analyzes &
Interpret results

√Ÿª∑’Ë 1 ¢—ÈπμÕπ°“√ √â“ß·∫∫®”≈Õß ∂“π°“√≥å
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- √–¬–Àà“ß‡«≈“°“√‡¢â“¡“¢Õß§” —Ëß´◊ÈÕ ®“°°“√
∑¥ Õ∫°“√°√–®“¬μ—«¢Õß¢âÕ¡Ÿ≈°«à“ 50 √“¬°“√ ¥â«¬
‚ª√·°√¡ ”‡√Á®√Ÿª StatFit  ”À√—∫π”‰ª„™â‡ªìπ¢âÕ¡Ÿ≈
π”‡¢â“¢Õß·∫∫®”≈Õß

- √“¬≈–‡Õ’¬¥§” —Ëß´◊ÈÕ ∑’Ëª√–°Õ∫¥â«¬ª√–‡¿∑
·≈–®”π«π ‘π§â“

- ·ºπº—ß§≈—ß ‘π§â“ §≈—ß ‘π§â“°√≥’»÷°…“¡’
¢π“¥ª√–¡“≥ 2,000 μ“√“ß‡¡μ√ ´÷Ëß∂Ÿ°·∫àßÕÕ°‡ªìπ
 ”π—°ß“π§≈—ß ‘π§â“ æ◊Èπ∑’Ë®—¥‡°Á∫ ‘π§â“ æ◊Èπ∑’Ë√«∫√«¡
 ‘π§â“·≈–∑à“¢π∂à“¬ ‘π§â“

3.2 °“√ √â“ß·∫∫®”≈Õß ∂“π°“√≥å

‚ª√·°√¡∑’Ëπ”¡“„™â„π°“√ √â“ß·∫∫®”≈Õß ∂“π°“√≥å
§◊Õ çExtendSim8é ´÷Ëß‡ªìπ‡§√◊ËÕß¡◊Õ∑’Ë “¡“√∂Õ∏‘∫“¬
√–∫∫°“√ªØ‘∫—μ‘ß“π∑’Ë¡’§«“¡ —́∫´âÕπ„Àâ “¡“√∂‡¢â“„®‰¥â
ßà“¬ ‡π◊ËÕß®“°¡’°“√· ¥ßº≈¥â«¬¿“æ‡§≈◊ËÕπ‰À«
 “¡“√∂‡¢’¬π°≈ÿà¡§” —Ëß‡æ‘Ë¡‡μ‘¡„Àâ‡À¡“–°—∫§«“¡
μâÕß°“√„π°“√„™âß“π Õ’°∑—Èß¬—ß¡’√“§“‰¡à Ÿß¡“°π—°
‚¥¬¡’√“¬≈–‡Õ’¬¥¥—ßπ’È

ë °“√°”Àπ¥ªí≠À“·≈–«—μ∂ÿª√– ß§å

ªí≠À“∑’Ëæ∫®“°°“√∑”ß“π¿“¬„π§≈—ß ‘π§â“ §◊Õ
°“√®—¥ àß ‘π§â“„Àâ°—∫≈Ÿ°§â“‡°‘¥§«“¡≈à“™â“ ‡π◊ËÕß¡“®“°
æπ—°ß“πÀ¬‘∫ ‘π§â“„™â«‘∏’°“√À¬‘∫ ‘π§â“∑’≈–§” —Ëß ‚¥¬
∑’Ë§” —Ëß´◊ÈÕ∑’Ë§≈—ß ‘π§â“‰¥â√—∫ à«π„À≠à¡’¢π“¥‡≈Á° π—Ëπ§◊Õ
æπ—°ß“π·μà≈–§π¡’‚Õ°“ ‡¥‘π‰ªμ“¡‡ âπ∑“ß‡æ◊ËÕÀ¬‘∫
 ‘π§â“ª√–‡¿∑‡¥’¬«°—π§àÕπ¢â“ß Ÿß Õ’°∑—Èß§≈—ß ‘π§â“
¢π“¥„À≠àπ’È¬—ß„™â√Ÿª·∫∫°“√®—¥‡°Á∫ ‘π§â“·∫∫ ÿà¡ ´÷Ëß
 àßº≈„Àâ ‘π§â“∫“ßª√–‡¿∑∑’Ë¡’§«“¡∂’Ë„π°“√∂Ÿ° —Ëß´◊ÈÕ¡’
μ”·Àπàß®—¥‡°Á∫∑’ËÕ¬Ÿà‰°≈®“°®ÿ¥‡¢â“-ÕÕ°¢Õß§≈—ß ‘π§â“
·μà∑“ßæπ—°ß“π§≈—ß ‘π§â“‡ÕßμâÕß°“√„ÀâÀ—«Àπâ“ß“π
∑”°“√‡æ‘Ë¡®”π«πæπ—°ß“πÀ¬‘∫ ‘π§â“ ¥—ßπ—Èπß“π«‘®—¬π’È®÷ß
¡’«—μ∂ÿª√– ß§å„π°“√≈¥‡«≈“ √–¬–∑“ß °“√∑”ß“π∑’Ë´È”
´âÕπ¢Õß°“√‡¥‘πÀ¬‘∫ ‘π§â“„Àâ°—∫æπ—°ß“π ‡æ◊ËÕ‡ªìπ°“√

‡æ‘Ë¡§«“¡√«¥‡√Á«„π°“√®—¥‡μ√’¬¡ ‘π§â“„Àâ∑—πμ“¡°√Õ∫
‡«≈“ Õ’°∑—Èß¬—ß‡ªìπ°“√À“·π«∑“ß„π°“√ª√—∫ª√ÿß√–∫∫
¥â«¬°“√À≈’°‡≈’Ë¬ß‡æ‘Ë¡®”π«πæπ—°ß“π

ë °“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈

°“√‡°Á∫√«∫√«¡¢âÕ¡Ÿ≈∑’Ë¡’§«“¡®”‡ªìπμàÕ°“√ √â“ß
·∫∫®”≈Õß¥—ß∑’Ë°≈à“«‰ª¢â“ßμâπ ∑—Èß®“°°“√ ”√«®
 —¡¿“…≥å°“√∑”ß“π®√‘ß À√◊Õ·¡â°√–∑—Ëß¢âÕ¡Ÿ≈®“°√–∫∫
¢Õß§≈—ß ‘π§â“„π™à«ß√–¬–‡«≈“ 1 ªï μ—Èß·μà«—π∑’Ë 15
 ‘ßÀ“§¡ æ.». 2554 ∂÷ß 14  ‘ßÀ“§¡ æ.». 2555

ë °“√ √â“ß·∫∫®”≈Õß

°“√ √â“ß·∫∫®”≈Õß‡ªìπ°“√Õ∏‘∫“¬æƒμ‘°√√¡
¢Õß√–∫∫®√‘ß≈ß„π‚ª√·°√¡§Õ¡æ‘«‡μÕ√å ‚¥¬·∫àß·∫∫
®”≈ÕßÕÕ°‡ªìπ 3  à«π §◊Õ 1) °“√‡¢â“¡“¢Õß§” —Ëß´◊ÈÕ
2) °√–∫«π°“√À¬‘∫ ‘π§â“ ·≈– 3) °“√μ√«® Õ∫ ‘π§â“
¥â«¬°“√‡√‘Ë¡æ—≤π“·∫∫®”≈Õß®“°√“¬≈–‡Õ’¬¥·μà≈– à«π
·≈â«®÷ß§àÕ¬π”·∫∫®”≈Õßπ—Èπ¡“ª√–°Õ∫‡¢â“¥â«¬°—πμ“¡
¢—ÈπμÕπ°“√ªØ‘∫—μ‘ß“π

ë °“√μ√«® Õ∫§«“¡∂Ÿ°μâÕß¢Õß·∫∫®”≈Õß

(Verification)

°“√μ√«® Õ∫§«“¡∂Ÿ°μâÕß¢Õß·∫∫®”≈Õßπ—Èπ
‡ªìπ°“√μ√«® Õ∫‡∫◊ÈÕßμâπ ‡æ◊ËÕæ‘®“√≥“«à“·∫∫®”≈Õß
 ∂“π°“√≥å∑’Ë √â“ß¢÷Èπ¡’‚§√ß √â“ß Õß§åª√–°Õ∫·≈–
§«“¡ —¡æ—π∏å¢ÕßÕß§åª√–°Õ∫μ—Èß·μà¢—ÈπμÕπ·√°‰ª
®π∂÷ß¢—ÈπμÕπ ÿ¥∑â“¬ ‡™àπ °“√π”‡Õ“º≈≈—æ∏å∑’Ë‰¥â®“°
·∫∫®”≈Õß¡“‡ª√’¬∫‡∑’¬∫°—∫º≈≈—æ∏å∑’Ë‰¥â®“°°“√§”π«≥
°“√π”‡Õ“·∫∫®”≈Õß„ÀâºŸâ∑’Ë¡’§«“¡√Ÿâ§«“¡‡¢â“„®„π√–∫∫
ß“πμ√«® Õ∫·∫∫®”≈Õß À√◊Õ·¡â°√–∑—Ëß°“√μ‘¥μ“¡
≈”¥—∫¢—ÈπμÕπ°“√¥”‡π‘πß“π¢Õß·∫∫®”≈Õß (Trace)
‚¥¬„™â Interactive Run Controller (IRC) ∑’Ë “¡“√∂
· ¥ßº≈‡©æ“– à«π∑’Ë‡√“ π„®‰¥â ¥—ß· ¥ß„π√Ÿª∑’Ë 2

ë °“√∑¥ Õ∫§«“¡∂Ÿ°μâÕß¢Õß·∫∫®”≈Õß
(Validation)
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°“√∑¥ Õ∫§«“¡∂Ÿ°μâÕß¢Õß·∫∫®”≈Õß‡ªìπ°“√

∑¥ Õ∫§«“¡ Õ¥§≈âÕß√–À«à“ßæƒμ‘°√√¡¢Õß·∫∫

®”≈Õß∑’Ë √â“ß¢÷Èπ°—∫√–∫∫°“√ªØ‘∫—μ‘ß“π®√‘ß ‚¥¬°“√

‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√∑”ß“π®√‘ß·≈–¢âÕ¡Ÿ≈∑’Ë‰¥â

®“°·∫∫®”≈Õß¿“¬„μâ‡ß◊ËÕπ‰¢·≈–¢âÕ®”°—¥‡¥’¬«°—π

√«¡∑—Èß –∑âÕπ„Àâ‡ÀÁπ«à“ ·∫∫®”≈Õß ∂“π°“√≥å∑’Ë √â“ß

¢÷Èπ¡’§«“¡„°≈â‡§’¬ß°—∫√–∫∫°“√∑”ß“π®√‘ß ‡æ◊ËÕ √â“ß

§«“¡¡—Ëπ„®«à“·∫∫®”≈Õßπ—Èπ¡’§«“¡πà“‡™◊ËÕ∂◊Õ·≈–

 “¡“√∂π”‰ª„™â„π°“√«‘‡§√“–Àå√–∫∫∑’ËμâÕß°“√»÷°…“‰¥â

ë °“√¥”‡π‘π°“√∑¥≈Õß (Run Simulation)

À≈—ß®“°·∫∫®”≈Õß ∂“π°“√≥å∑’Ë √â“ß¢÷Èπºà“π°“√

μ√«® Õ∫·≈–∑¥ Õ∫§«“¡∂Ÿ°μâÕß®π‡ªìπ∑’Ëπà“‡™◊ËÕ∂◊Õ∑’Ë

·≈â«π—Èπ ¢—ÈπμÕπμàÕ‰ª§◊Õ °“√π”·∫∫®”≈Õß∑’Ë‰¥â¡“

∑”°“√∑¥ Õ∫·≈–‡°Á∫º≈≈—æ∏å ‚¥¬Õ“»—¬°“√ª√–¡«≈

º≈·∫∫®”≈ÕßÀ≈“¬Ê §√—Èß ‚¥¬„πß“π«‘®—¬π’È‰¥â∑”°“√

ª√–¡«≈·∫∫®”≈Õß®”π«π 50 §√—Èß ‡æ◊ËÕ„Àâ‰¥âº≈∑’Ë„°≈â

‡§’¬ß°—∫√–∫∫®√‘ß¡“°∑’Ë ÿ¥

ë °“√«‘‡§√“–Àåº≈°“√∑¥≈Õß

°“√π”¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√∑¥≈Õß¡“«‘‡§√“–Àåº≈
μ“¡ªí≠À“·≈–«—μ∂ÿª√– ß§å¢Õß°“√ √â“ß·∫∫®”≈Õß∑’Ë
‰¥â°”Àπ¥‰«â ‡æ◊ËÕπ”‰ª·ª≈§«“¡À¡“¬·≈–√“¬ß“πμàÕ
ºŸâ‡°’Ë¬«¢âÕß √«¡∂÷ß· ¥ß„Àâ‡ÀÁπ∂÷ßº≈°√–∑∫∑’ËÕ“®‡°‘¥
¢÷Èπ·≈–·π«∑“ß°“√ª√—∫ª√ÿßμ—«·∫∫®”≈Õß ‡¡◊ËÕ√–∫∫
ß“π®√‘ß¡’°“√ª√—∫‡ª≈’Ë¬π·ºπº—ß·≈–°“√ªØ‘∫—μ‘ß“π ‡æ◊ËÕ
„™â‡ªìπ‡§√◊ËÕß¡◊Õ™à«¬„π°“√μ—¥ ‘π„®¢Õß∫ÿ§§≈∑’Ë‡°’Ë¬«¢âÕß
À√◊Õ¡’Õ”π“®„π°“√ —Ëß°“√

4. °“√ÕÕ°·∫∫°“√¥”‡π‘πß“π¢Õß§≈—ß
 ‘π§â“°√≥’»÷°…“

®“° “‡Àμÿ·≈–ªí≠À“∑’Ë‡°‘¥¢÷Èπ¿“¬„π§≈—ß ‘π§â“
°√≥’»÷°…“ ºŸâ«‘®—¬®÷ß‰¥â‡ πÕ·π«∑“ß„π°“√ª√—∫ª√ÿß
°√–∫«π°“√¥”‡π‘πß“πÕÕ°‡ªìπ 2  à«π ‚¥¬∑—Èß 2 ·π«∑“ß
∑’Ë ‡ πÕπ—Èπ®–‡ªìπ·π«∑“ß∑’Ë ‰¡à¡’§à“„™â®à“¬À√◊Õ‡°‘¥
§à“„™â®à“¬°—∫Õß§å°√πâÕ¬∑’Ë ÿ¥„π°√≥’∑’Ë°“√‡ª≈’Ë¬π·ª≈ß
‰¥â ¥—ß· ¥ß„πμ“√“ß∑’Ë 1

√Ÿª∑’Ë 2 °“√μ√«® Õ∫§«“¡∂Ÿ°μâÕß¢Õß·∫∫®”≈Õß√–À«à“ß°“√ª√–¡«≈º≈¥â«¬ Equation Block
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ë °√–∫«π°“√À¬‘∫ ‘π§â“¢Õß§” —Ëß ◊́ÈÕ¢π“¥‡≈Á°
®“°‡¥‘¡∑’Ëæπ—°ß“πÀ¬‘∫ ‘π§â“·μà≈–§πÀ¬‘∫ ‘π§â“μ“¡
√“¬°“√„π„∫ —Ëß§√—Èß≈–„∫ (Single Order Picking) ÷́Ëß
 àßº≈„Àâæπ—°ß“π„™â‡«≈“„π°“√‡¥‘π‰ªÀ¬‘∫ ‘π§â“¡“°
°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ (Zone Picking) ®÷ß‡ªìπ
·π«∑“ßÀπ÷Ëß∑’Ë®– “¡“√∂™à«¬≈¥√–¬–∑“ß„π°“√‡¥‘πÀ¬‘∫
 ‘π§â“„π§≈—ß¢π“¥„À≠à≈ß‰¥â ‡π◊ËÕß®“°æπ—°ß“πÀ¬‘∫
·μà≈–§π®–¡’æ◊Èπ∑’Ë√—∫º‘¥™Õ∫¢Õßμπ‡Õß∑’Ë‰¡à∑—∫´âÕπ°—π
·≈–æπ—°ß“πÀ¬‘∫ ‘π§â“·μà≈–§π®–‰¡àμâÕß√—∫º‘¥™Õ∫
μàÕ§«“¡ ¡∫Ÿ√≥å¢Õß„∫ —Ëß ◊́ÈÕ∑—ÈßÀ¡¥ ‡æ√“–«à“·μà≈–§π
®–‰¥â√—∫„∫ —Ëß„ÀâÀ¬‘∫ ‘π§â“‡©æ“– ‘π§â“∑’Ë®—¥‡°Á∫Õ¬Ÿà„π
æ◊Èπ∑’Ë¢Õßμπ‡Õß·≈–„π°“√‡¥‘π‰ªÀ¬‘∫ ‘π§â“Àπ÷Ëß√Õ∫¬—ß
 “¡“√∂À¬‘∫ ‘π§â“¢Õß§” —Ëß ◊́ÈÕÀ≈“¬Ê „∫‰¥â ∑”„Àâ‡«≈“
°“√‡¥‘π¢Õßæπ—°ß“π≈¥πâÕ¬≈ß·≈–æπ—°ß“π‡Õß°Á¡’
§«“¡§ÿâπ‡§¬°—∫ ‘π§â“·≈–μ”·Àπàß®—¥‡°Á∫„πæ◊Èπ∑’Ë√—∫
º‘¥™Õ∫¥â«¬

ë °“√ÕÕ°·∫∫¿“¬„π§≈—ß ‘π§â“ ‡√‘Ë¡¥â«¬
μ”·Àπàß®—¥‡°Á∫ ‘π§â“∑’Ëªí®®ÿ∫—π¡’√Ÿª·∫∫°“√®—¥‡°Á∫ ‘π§â“
·∫∫ ÿà¡∑’Ë “¡“√∂„™âæ◊Èπ∑’Ë ‰¥âÕ¬à“ß‡μÁ¡∑’Ë°Á®√‘ß ·μà°Á¡’
º≈∑”„Àâ√–¬–∑“ß√«¡„π°“√‡¥‘πÀ¬‘∫ ‘π§â“‡æ‘Ë¡¢÷Èπ
‡π◊ËÕß®“° ‘π§â“∂Ÿ°®—¥‡°Á∫Õ¬Ÿà„πμ”·Àπàß∑’Ë°√–®—¥°√–®“¬
°—πÕÕ°‰ª ‡æ◊ËÕ™à«¬≈¥√–¬–∑“ß„π°“√‡¥‘πÀ¬‘∫ ‘π§â“
√Ÿª·∫∫°“√®—¥‡°Á∫ ‘π§â“μ“¡§«“¡∂’Ë„π°“√ —Ëß´◊ÈÕ®÷ß‡ªìπ
·π«∑“ßÀπ÷Ëß∑’Ë®– “¡“√∂™à«¬≈¥√–¬–∑“ß„π°“√‡¥‘πÀ¬‘∫
 ‘π§â“≈ß‰¥â ‚¥¬®–°”Àπ¥„Àâ ‘π§â“∑’Ë¡’Õ—μ√“À¡ÿπ‡«’¬π
 Ÿß∂Ÿ°®—¥‡°Á∫‰«â„°≈â°—∫®ÿ¥‡¢â“-ÕÕ°¢Õß§≈—ß ‘π§â“‰≈à‡√’¬ß
°—π‰ª

 à«πμ”·Àπàß√«∫√«¡ ‘π§â“ ®“°°“√ ”√«® ¿“æ
∑“ß°“¬¿“æ¢Õß§≈—ß ‘π§â“∑’Ë¡’≈—°…≥– ’Ë‡À≈’Ë¬¡º◊πºâ“
æπ—°ß“π “¡“√∂¢π∂à“¬ ‘π§â“≈ß√∂‰¥â 2 ®ÿ¥ ¥—ß· ¥ß
„π√Ÿª∑’Ë 3 æ∫«à“ μ”·Àπàß√«∫√«¡ ‘π§â“„πªí®®ÿ∫—π‰¥â∂Ÿ°
°”Àπ¥‰«â∫√‘‡«≥μ”·Àπàß A  àßº≈∑”„Àâæπ—°ß“π∑’Ë

μ“√“ß∑’Ë 1 ·π«∑“ß°“√ª√—∫ª√ÿß°“√¥”‡π‘πß“π¿“¬„π§≈—ß ‘π§â“

·π«∑“ß°“√ª√—∫ª√ÿß°“√¥”‡π‘πß“π

- °√–∫«π°“√À¬‘∫ ‘π§â“ 1. °“√À¬‘∫ ‘π§â“∑’≈–„∫ —Ëß´◊ÈÕ
2. °“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ

- °“√ÕÕ°·∫∫¿“¬„π§≈—ß ‘π§â“ 1. μ”·Àπàß®—¥‡°Á∫ ‘π§â“ (Stock Location)
2. æ◊Èπ∑’Ë√«∫√«¡·≈–∑à“¢π∂à“¬ ‘π§â“

A

B

√Ÿª∑’Ë 3 ®ÿ¥¢π∂à“¬ ‘π§â“¢Õß§≈—ß ‘π§â“
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‡¢â“‰ªÀ¬‘∫ ‘π§â“„πμ”·Àπàß¥â“π„π ÿ¥¢Õß§≈—ß‡ ’¬‡«≈“
‰ª°—∫°“√‡¥‘π®“°®ÿ¥‡√‘Ë¡μâπ®π°√–∑—Ëß∂÷ßæ◊Èπ∑’Ë√«∫√«¡
 ‘π§â“¡“° ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°—∫ ‘π§â“∑’Ë¡’§«“¡∂’Ë„π°“√
∂Ÿ° —Ëß´◊ÈÕ Ÿß ¥—ßπ—Èπ°“√¬â“¬μ”·Àπàß√«∫√«¡ ‘π§â“¡“‰«â
„πμ”·Àπàß B À√◊Õ°÷Ëß°≈“ß§≈—ß ‘π§â“ ¬àÕ¡ àßº≈∑”„Àâ
√–¬–‡«≈“„π°“√‡¥‘πÀ¬‘∫ ‘π§â“≈¥≈ß ‡π◊ËÕß√–¬–∑“ß∑’Ë
æπ—°ß“πμâÕß‡¥‘ππ” ‘π§â“¡“√«¡‰«âÀ≈—ß®“°À¬‘∫§√∫
μ“¡√“¬°“√ à«π„À≠à¡’√–¬–∑“ß —Èπ≈ß

5. °“√ √â“ß·∫∫®”≈Õß ∂“π°“√≥å·≈–
«‘‡§√“–Àåº≈

5.1 ·∫∫®”≈Õß ∂“π°“√≥å°“√¥”‡π‘πß“π
¿“¬„π§≈—ß ‘π§â“°√≥’»÷°…“

5.1.1 °“√‡¢â“¡“¢Õß§” —Ëß ◊́ÈÕ (Order Arrival)
≈Ÿ°§â“∑”°“√·®âß√“¬≈–‡Õ’¬¥¢Õß§” —Ëß´◊ÈÕ ‡™àπ

ª√–‡¿∑ ‘π§â“ ®”π«π  ∂“π∑’Ë®—¥ àß œ≈œ ‡¢â“¡“„π√–∫∫

‡¡◊ËÕ‰¥â√—∫§” —Ëß´◊ÈÕ®“°≈Ÿ°§â“ æπ—°ß“π§≈—ß ‘π§â“®–

∑”°“√æ‘¡æå Picking List ‡æ◊ËÕ‡μ√’¬¡ß“π„Àâ°—∫

æπ—°ß“πÀ¬‘∫ ‘π§â“ ‚¥¬§≈—ß ‘π§â“‰¥â°”Àπ¥‡«≈“„π°“√

√—∫§” —Ëß∂÷ß‡«≈“ 15:00 π. ¢Õß«—π ‡æ◊ËÕ„Àâ “¡“√∂

‡μ√’¬¡ ‘π§â“·≈–¥”‡π‘π°“√®—¥ àß ‘π§â“„π«—π√ÿàß¢÷Èπμ“¡

‡«≈“∑’Ë°”Àπ¥‰«â ®“°°“√∑¥ Õ∫°“√°√–®“¬μ—«¢Õß

¢âÕ¡Ÿ≈√–¬–Àà“ß‡«≈“°“√‡¢â“¡“¢Õß§” —Ëß ◊́ÈÕπ—Èπ æ∫«à“

¢âÕ¡Ÿ≈¡’°“√·®°·®ß·∫∫∑«‘π“¡≈∫ À√◊Õ Negative

Binomial (1, 0.083)

·∫∫®”≈Õß ∂“π°“√≥å à«π¢Õß°“√‡¢â“¡“¢Õß

§” —Ëß´◊ÈÕπ—Èπ ∂Ÿ°·¬°ÕÕ°‡ªìπ 3  à«π ª√–°Õ∫¥â«¬

°“√‡¢â“¡“¢Õß§” —Ëß ◊́ÈÕ √Ÿª·∫∫¢Õß§” —Ëß´◊ÈÕ·≈–°“√

æ‘¡æå§” —Ëß´◊ÈÕ ‡√‘Ë¡¥â«¬°“√®”≈Õß°“√‡¢â“¡“¢Õß§” —Ëß´◊ÈÕ

‡¡◊ËÕ≈Ÿ°§â“ àß§” —Ëß´◊ÈÕ‡¢â“¡“„π√–∫∫ ·∫∫®”≈Õß®–

°”Àπ¥À¡“¬‡≈¢§” —Ëß´◊ÈÕ √«¡∂÷ß«‘‡§√“–Àå√Ÿª·∫∫

§” —Ëß´◊ÈÕ μ“¡¥â«¬®”π«π ‘π§â“ ¥—ß· ¥ß„π√Ÿª∑’Ë 4

√Ÿª∑’Ë 4 ·∫∫®”≈Õß ∂“π°“√≥å„π à«π¢Õß°“√‡¢â“¡“¢Õß§” —Ëß´◊ÈÕ
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5.1.2 °√–∫«π°“√À¬‘∫ ‘π§â“ (Order Picking)

°√–∫«π°“√À¬‘∫ ‘π§â“∑’Ëæπ—°ß“π®–∑”°“√‡¥‘π‰ª
À¬‘∫ ‘π§â“¬—ßμ”·Àπàß®—¥‡°Á∫μ“¡¢âÕ¡Ÿ≈§” —Ëß´◊ÈÕ®π§√∫
·≈–π” ‘π§â“∑—ÈßÀ¡¥‰ª«“ß‰«â∑’Ëæ◊Èπ∑’Ë√«∫√«¡ ‘π§â“
¥—ß√Ÿª∑’Ë 5 ®“°¢âÕ¡Ÿ≈§«“¡ —¡æ—π∏åμ“¡μ“√“ß∑’Ë 2

√–À«à“ß¢âÕ¡Ÿ≈‡«≈“ √–¬–∑“ß·≈–®”π«π ‘π§â“ ¥â«¬°“√
«‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬°“√ √â“ß ¡°“√∂¥∂Õ¬æÀÿ§Ÿ≥
(Multiple Regression Analysis) ∑”„Àâ‰¥â√Ÿª·∫∫
§«“¡ —¡æ—π∏å¥—ß ¡°“√∑’Ë (1)

y = 0.026a+0.041b-0.035 (1)

‡¡◊ËÕ y = √–¬–‡«≈“„π°“√À¬‘∫ ‘π§â“ (π“∑’)
a = √–¬–∑“ß„π°“√‡¥‘πÀ¬‘∫ ‘π§â“ (‡¡μ√)
b = ®”π«π ‘π§â“·μà≈–°≈ÿà¡„π§” —Ëß´◊ÈÕ

æπ—°ß“πÀ¬‘∫ ‘π§â“√—∫ Picking List ®“° ”π—°ß“π§≈—ß ‘π§â“

æπ—°ß“πÀ¬‘∫ ‘π§â“¥Ÿ«à“¡’ ‘π§â“ª√–‡¿∑„¥∫â“ß„π§” —Ëß´◊ÈÕ

æπ—°ß“πÀ¬‘∫π” ‘π§â“‰ª«“ß‰«â∑’Ë®ÿ¥√«∫√«¡ ‘π§â“

√Õ Picking List „∫∂—¥‰ª

æπ—°ß“π‡¥‘π‰ªÀ¬‘∫ ‘π§â“„πμ”·Àπàß®—¥‡°Á∫μà“ß Ê ®π§√∫
μ“¡√“¬°“√·≈–®”π«π

√Ÿª∑’Ë 5 ¢—ÈπμÕπ¢Õß°√–∫«π°“√À¬‘∫ ‘π§â“

√Ÿª∑’Ë 6 ·∫∫®”≈Õß ∂“π°“√≥å„π à«π¢Õß°√–∫«π°“√À¬‘∫ ‘π§â“



®ÿÃ“≈ß°√≥å∏ÿ√°‘®ª√‘∑—»πå ªï∑’Ë 37 ©.144 ‡¡…“¬π-¡‘∂ÿπ“¬π 58 ...35

≥—∞«¥’ ªí≠≠“æ“π‘™ ·≈– ¡æß…å »‘√‘‚ ¿≥»‘≈ªá / °“√ª√–¬ÿ°μå „™â·∫∫®”≈Õß ∂“π°“√≥å„π°“√«‘‡§√“–Àå...

μ“√“ß∑’Ë 2 °“√«‘‡§√“–ÀåÀ“§«“¡ —¡æ—π∏å¢Õß¢âÕ¡Ÿ≈

Coefficients

ANOVA

Model
Sum of

df Mean Square F Sig.
Squares

Regression 3485.449 2 1742.725 1010.016 .000b

1 Residual 545.240 316 1.725

Total 4030.689 318

a. Dependent Variable: Time
b. Predictors: (Constant), Quantity, Distance

Unstandardized Standardized
Model Coefficients Coefficients t Sig.

B Std. Error Beta

(Constant) -.035 .212 -.166 .868
1 Distance .026 .002 .231 11.010 .000

Quantity .041 .001 .861 40.985 .000

a. Dependent Variable: Time

®“°√Ÿª∑’Ë 6 ·∫∫®”≈Õß ∂“π°“√≥å„π à«π¢Õß
°√–∫«π°“√À¬‘∫ ‘π§â“ ®–ª√–°Õ∫‰ª¥â«¬ 3  à«π¬àÕ¬
§◊Õ Resource Pool ¢Õßæπ—°ß“πÀ¬‘∫ ‘π§â“ Queue
·≈–°“√À¬‘∫ ‘π§â“ ‡¡◊ËÕæπ—°ß“π§≈—ß ‘π§â“æ‘¡æå Picking
List ÕÕ°¡“ Picking List ‡À≈à“π’È®–∂Ÿ°·∫∫®”≈Õßπ”
¡“æ—°‰«â„π Queue ‡æ◊ËÕ√Õæπ—°ß“πÀ¬‘∫ ‘π§â“∑’Ë«à“ßß“π

À≈—ß®“°π—Èπ√–∫∫°Á®–¥÷ßæπ—°ß“πÀ¬‘∫ ‘π§â“∑’Ë«à “ß
ÕÕ°¡“®“° Resourse Pool ∑’≈–§π·≈–ª≈àÕ¬ (Release)
„Àâæπ—°ß“πÀ¬‘∫ ‘π§â“§π¥—ß°≈à“««à“ß·≈– “¡“√∂
À¬‘∫ ‘π§â“¢Õß§” —Ëß∂—¥‰ª‰¥â‡¡◊ËÕÀ¬‘∫ ‘π§â“§√∫μ“¡
®”π«π·≈â«
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5.1.3 °“√μ√«® Õ∫ ‘π§â“ (Inspection)

¢—ÈπμÕπ∂—¥‰ª §◊Õ°√–∫«π°“√μ√«® Õ∫§«“¡∂Ÿ°
μâÕß ¥—ß· ¥ß„π√Ÿª∑’Ë 7 æπ—°ß“πμ√«® Õ∫μ√«®π—∫
®”π«π ‘π§â“μ“¡ Picking List À“° ‘π§â“§√∫μ“¡
√“¬°“√·≈–®”π«π æπ—°ß“πμ√«® Õ∫°Á®–∑”°“√μ√«®
 Õ∫ ‘π§â“¢Õß§” —Ëß∂—¥‰ª „π∑“ß°≈—∫°—π À“°æ∫«à“¡’
 ‘π§â“‰¡à§√∫μ“¡√“¬°“√·≈–®”π«π æπ—°ß“πμ√«® Õ∫
®–·®âß°—∫æπ—°ß“πÀ¬‘∫ ‘π§â“§π‡¥‘¡„Àâ∑”°“√·°â‰¢
·≈–∑”°“√μ√«® Õ∫ ‘π§â“™ÿ¥∂—¥‰ª∑—π∑’ ‚¥¬ ‘π§â“¢Õß
§” —Ëß´◊ÈÕ¥—ß°≈à“«®–‰¡à∂Ÿ°π”°≈—∫‡¢â“¡“„π°“√°√–∫«π
μ√«® Õ∫ ´÷Ëß„π à«π∑’Ë ‘π§â“‰¡à∂Ÿ°μâÕßμ“¡§” —Ëß´◊ÈÕ∑’Ë¡’

Õ¬Ÿàª√–¡“≥√âÕ¬≈– 5 π—Èπ ºŸâ«‘®—¬¡‘‰¥â∑”°“√»÷°…“¢âÕ¡Ÿ≈

√–¬–‡«≈“„π°“√μ√«® Õ∫ ‘π§â“‰¥â¡“®“°‡«≈“∑’Ë
æπ—°ß“πμ√«® Õ∫ ‘π§â“„™â„π°“√μ√«® Õ∫§” —Ëß´◊ÈÕ
‡æ√“–ª°μ‘§” —Ëß´◊ÈÕÀπ÷Ëß„∫¡—°¡’ ‘π§â“ª√–‡¿∑‡¥’¬«°—π
∂Ÿ° —Ëß·¬°°—πμ“¡ Purchase Order ®÷ß∑”„Àâæπ—°ß“π
μ√«® Õ∫ ‘π§â“μâÕß„™â‡«≈“„π°“√√«∫√«¡ ‘π§â“‡©≈’Ë¬
μàÕ§” —Ëß´◊ÈÕÀπ÷Ëß„∫∑’Ë 0.5 π“∑’  à«π‡«≈“∑’Ëæπ—°ß“π„™â„π
°“√μ√«® Õ∫ ‘π§â“ ‰¥â®“°°“√√«∫√«¡‡«≈“∑’Ëæπ—°ß“π
„™â„π°“√μ√«®π—∫ ‘π§â“μàÕ™‘Èπ·≈–‰¥â‡«≈“‡©≈’Ë¬‡∑à“°—∫
0.0291 π“∑’μàÕ™‘Èπ ¥—ß· ¥ß„π ¡°“√∑’Ë (2)

√Ÿª∑’Ë 7 ¢—ÈπμÕπ¢Õß°√–∫«πμ√«® Õ∫ ‘π§â“

æπ—°ß“π QC √—∫ Picking List ®“°
æπ—°ß“πÀ¬‘∫ ‘π§â“

μ√«®π—∫ ‘π§â“μ“¡√“¬°“√

√Õ Picking List ™ÿ¥μàÕ‰ª ·®âßæπ—°ß“πÀ¬‘∫ ‘π§â“„Àâ

‰¡à§√∫§√∫

‡«≈“„π°“√μ√«® Õ∫ ‘π§â“ = 0.5 + (®”π«π ‘π§â“∑—ÈßÀ¡¥*0.0291)                 (2)

√Ÿª∑’Ë 8 ·∫∫®”≈Õß ∂“π°“√≥å„π à«π°√–∫«π°“√μ√«® Õ∫ ‘π§â“
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„π°√–∫«π°“√μ√«® Õ∫ ‘π§â“ ·∫∫®”≈Õß
 ∂“π°“√≥å‰¥â∂Ÿ° √â“ß¢÷Èπ‚¥¬¡’Õß§åª√–°Õ∫ 3  à«π §◊Õ
Resource Pool ¢Õßæπ—°ß“πμ√«® Õ∫ Queue ·≈–
°“√μ√«® Õ∫ ‘π§â“ ¥â«¬°“√°”Àπ¥„Àâ¥÷ßæπ—°ß“πμ√«®
 Õ∫ÕÕ°¡“®“° Resource Pool ‡æ◊ËÕμ√«®π—∫ ‘π§â“„Àâ
μ√ßμ“¡§” —Ëß´◊ÈÕ ‡¡◊ËÕ‡ √Á®·≈â«·∫∫®”≈Õß°Á®–∑”°“√
Release „Àâæπ—°ß“π‰ªμ√«® Õ∫§” —Ëß ◊́ÈÕ„∫∂—¥‰ª
¥—ß· ¥ß„π√Ÿª∑’Ë 8

®“°π—Èππ”·∫∫®”≈Õß·μà≈– à«π∑’Ëºà“π°“√μ√«®
 Õ∫§«“¡∂Ÿ°μâÕß¡“ª√–°Õ∫‡¢â“¥â«¬°—π ®–‰¥â·∫∫
®”≈Õß∑’Ë· ¥ßæƒμ‘°√√¡·≈–°√–∫«π°“√ªØ‘∫—μ‘ß“π
¿“¬„π§≈—ß ‘π§â“ μ“¡√Ÿª∑’Ë 9

¢—ÈπμÕπ ÿ¥∑â“¬°àÕππ”·∫∫®”≈Õß‰ª„™âß“π®√‘ß  §◊Õ
°“√∑¥ Õ∫§«“¡∂Ÿ°μâÕß¢Õß·∫∫®”≈Õß ‚¥¬°“√π”§à“
‡©≈’Ë¬¢Õßº≈≈—æ∏å∑’Ë‰¥â®“°°“√∑¥ Õ∫·∫∫®”≈Õß®”π«π
50 §√—Èß ¡“‡ª√’¬∫‡∑’¬∫°—∫¢âÕ¡Ÿ≈®√‘ß ¿“¬„μâ¢âÕ®”°—¥
‡¥’¬«°—π √«¡∂÷ß°“√„ÀâºŸâ‡™’Ë¬«™“≠√à«¡æ‘®“√≥“·∫∫
®”≈Õß ‡æ◊ËÕ‡ªìπ°“√æ‘ Ÿ®πå«à“·∫∫®”≈Õß ∂“π°“√≥å∑’Ë
 √â“ß¢÷Èπ¡’§«“¡πà“‡™◊ËÕ∂◊Õ·≈– “¡“√∂π”‰ªª√–¬ÿ°μå„™â
„π°“√∑”ß“π®√‘ß °“√À“®”π«π√Õ∫°“√∑” È́”∑’Ë‡À¡“– ¡
π—Èπ ºŸâ«‘®—¬‰¥â„™â«‘∏’°“√ Trial and Error ‚¥¬°“√‡æ‘Ë¡

®”π«π√Õ∫°“√∑”´È”„Àâ¡“°¢÷Èπ®π°√–∑—Ëßº≈≈—æ∏å∑’Ë‰¥â¡’
§à“„°≈â‡§’¬ß√–∫∫®√‘ßÀ√◊Õ¡’§«“¡§≈“¥‡§≈◊ËÕπ°—∫√–∫∫
®√‘ßπâÕ¬∑’Ë ÿ¥ ‡¡◊ËÕ‰¥â®”π«π√Õ∫°“√∑” È́”∑’Ë 50 §√—Èß·≈â«
°Á‰¥â∑”°“√∑¥ Õ∫·∫∫®”≈Õß¥â«¬®”π«π√Õ∫°“√∑”´È”
∑’Ë¡“°¢÷Èπ ·μàº≈≈—æ∏å∑’Ë‰¥â¬—ß§ß„°≈â‡§’¬ß°—∫°“√∑” È́”∑’Ë
50 √Õ∫ Õ’°∑—Èßμ—«‚ª√·°√¡ ExtendSim ‡Õß‰¡à “¡“√∂
· ¥ßº≈¢Õß∑ÿ°√Õ∫°“√«‘‡§√“–Àå·∫∫ Multiple Repli-
cations ‰¥â ºŸâ«‘®—¬®÷ß‰¥â‡≈◊Õ°∑¥ Õ∫·∫∫®”≈Õß¥â«¬
°“√∑”´È”∑’Ë 50 √Õ∫ ‡æ◊ËÕ‡ªìπ°“√ª√–À¬—¥‡«≈“„π°“√
¥”‡π‘π°“√∑¥ Õ∫·∫∫®”≈Õß ´÷Ëß‰¥âº≈¥—ß√“¬≈–‡Õ’¬¥
μàÕ‰ªπ’È

■ ®”π«π§” —Ëß´◊ÈÕ„π·μà≈–«—π

„π°“√∑¥ Õ∫§«“¡∂Ÿ°μâÕß¢Õß®”π«π§” —Ëß´◊ÈÕ∑’Ë
‡¢â“¡“„π√–∫∫π’È‡ªìπ°“√‡ª√’¬∫‡∑’¬∫°—π√–À«à“ß®”π«π
§” —Ëß∑’Ë≈Ÿ°§â“ àß‡¢â“¡“°—∫®”π«π§” —Ëß´◊ÈÕ∑’Ë·∫∫®”≈Õß
 √â“ß¢÷Èπ ·≈–‰¥âº≈¥—ßμ“√“ß∑’Ë 3

®“°‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈®”π«π§” —Ëß¢Õß√–∫∫®√‘ß
°—∫¢âÕ¡Ÿ≈∑’Ë‰¥â®“°·∫∫®”≈Õß æ∫«à“®”π«π§” —Ëß´◊ÈÕ∑’Ë‡¢â“
¡“„π√–∫∫‡©≈’Ë¬μàÕ«—π‡∑à“°—∫ 34.93 „∫ (S.D. = 9.02)
 à«π®”π«π§” —Ëß´◊ÈÕ∑’Ë‡¢â“¡“„π√–∫∫μàÕ«—π¢Õß·∫∫
®”≈Õß‡∑à“°—∫ 34.84 „∫ (S.D. = 6.32) ´÷Ëß·μ°μà“ß‰ª

√Ÿª∑’Ë 9 ·∫∫®”≈Õß ∂“π°“√≥å°√–∫«π°“√ªØ‘∫—μ‘ß“π¿“¬„π§≈—ß ‘π§â“°√≥’»÷°…“
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®“°®”π«π§” —Ëß ◊́ÈÕ®“°√–∫∫®√‘ß‡æ’¬ß√âÕ¬≈– 0.26

■ √–¬–Àà“ß‡«≈“°“√‡¢â“¡“¢Õß§” —Ëß´◊ÈÕ

¢âÕ¡Ÿ≈√–¬–Àà“ß‡«≈“°“√‡¢â“¡“¢Õß§” —Ëß´◊ÈÕ∑’Ë‰¥â
®“°√–∫∫®√‘ß°—∫¢âÕ¡Ÿ≈∑’Ë ‰¥â®“°·∫∫®”≈Õß ¡’°“√
°√–®“¬μ—«¢Õß¢âÕ¡Ÿ≈‡¥’¬«°—π π—Ëπ§◊Õ Negative binomial
(1, 0.080) (S.D. = 14.07) ·≈– Negative binomial
(1, 0.083) (S.D. = 10.96) μ“¡≈”¥—∫

■ √–¬–‡«≈“„π°“√À¬‘∫ ‘π§â“μàÕ§” —Ëß´◊ÈÕ

‡«≈“„π°“√À¬‘∫ ‘π§â“μàÕ§” —Ëß‚¥¬‡©≈’Ë¬®“°
√–∫∫®√‘ß·≈–‡«≈“„π°“√À¬‘∫ ‘π§â“¢Õß·∫∫®”≈Õß ¡’§à“
12.33 (S.D. = 13.28) ·≈– 12.59 (S.D. = 25.79)
π“∑’ μ“¡≈”¥—∫

°“√‡ª√’¬∫‡∑’¬∫¢âÕ¡Ÿ≈®”π«π§” —Ëß´◊ÈÕ∑’ËÕÕ°®“°
√–∫∫„π·μà≈–«—π®“°√–∫∫®√‘ß°—∫¢âÕ¡Ÿ≈∑’Ë‰¥â®“°·∫∫
®”≈Õß æ∫«à“®”π«π§” —Ëß´◊ÈÕ∑’ËÕÕ°®“°√–∫∫®√‘ß‡©≈’Ë¬
μàÕ«—π‡∑à“°—∫ 34.77 „∫ (S.D. = 10.64)  à«π®”π«π
§” —Ëß´◊ÈÕ∑’ËÕÕ°®“°√–∫∫μàÕ«—π¢Õß·∫∫®”≈Õß‡∑à“°—∫
34.68 „∫ (S.D. = 4.88)

®“°º≈°“√∑¥ Õ∫§«“¡∂Ÿ°μâÕß æ∫«à“·∫∫
®”≈Õß ∂“π°“√≥å∑’Ë √â“ß¢÷Èπ¡’§«“¡πà“‡™◊ËÕ∂◊Õ·≈–¡’
æƒμ‘°√√¡∑’Ë‡ªìπμ—«·∑π· ¥ß∂÷ß√–∫∫®√‘ß‰¥â ‡π◊ËÕß®“°
º≈≈—æ∏å∑’Ë ‰¥â¡’§à“„°≈â‡§’¬ß°—∫°“√¥”‡π‘πß“π®√‘ß¢Õß
æπ—°ß“π ®÷ß “¡“√∂π”º≈≈—æ∏å∑’Ë‰¥â‰ªª√–¬ÿ°μå„™â‡ªìπ
·π«∑“ß„π°“√μ—¥ ‘π„®ª√—∫ª√ÿß√–∫∫

μ“√“ß∑’Ë 3 ®”π«π§” —Ëß´◊ÈÕ‡©≈’Ë¬‡ª√’¬∫‡∑’¬∫°—π√–À«à“ß¢âÕ¡Ÿ≈®“°√–∫∫®√‘ß°—∫¢âÕ¡Ÿ≈®“°·∫∫®”≈Õß

‡©≈’Ë¬®”π«π§” —Ëß´◊ÈÕ

¢âÕ¡Ÿ≈®“°√–∫∫®√‘ß ¢âÕ¡Ÿ≈®“°·∫∫®”≈Õß

34.93 34.84

*S.D. 9.02 6.32

* à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π

μ“√“ß∑’Ë 4 ®”π«π§” —Ëß´◊ÈÕÕÕ°®“°√–∫∫‡©≈’Ë¬‡ª√’¬∫‡∑’¬∫°—π√–À«à“ß¢âÕ¡Ÿ≈®“°√–∫∫®√‘ß°—∫¢âÕ¡Ÿ≈®“°·∫∫®”≈Õß

®”π«π§” —Ëß´◊ÈÕÕÕ°®“°√–∫∫‡©≈’Ë¬

¢âÕ¡Ÿ≈®“°√–∫∫®√‘ß ¢âÕ¡Ÿ≈®“°·∫∫®”≈Õß

34.77 34.68

*S.D. 10.64 4.88

 * à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π
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5.2 °“√∑¥ Õ∫·∫∫®”≈Õß ∂“π°“√≥å¢Õß
·π«∑“ß°“√ª√—∫ª√ÿß 2 °√≥’

À≈—ß®“°‰¥â·∫∫®”≈Õß ∂“π°“√≥å∑’Ë· ¥ß∂÷ß°“√
¥”‡π‘πß“π¿“¬„π§≈—ß ‘π§â“ ≈”¥—∫μàÕ‰ª®–‡ªìπ
°√–∫«π°“√ √â“ß·≈–æ—≤π“·∫∫®”≈Õß ∂“π°“√≥å
μ“¡«—μ∂ÿª√– ß§å·≈–‡ªÑ“À¡“¬∑’Ë‰¥â°”Àπ¥‰«â¢â“ßμâπ
π—Ëπ§◊Õ °“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ (Zone Picking)
°“√¬â“¬μ”·Àπàß®—¥‡°Á∫ ‘π§â“ (Stock Relocation) ·≈–
æ◊Èπ∑’Ë√«∫√«¡ ‘π§â“ (Depot Relocation) ‡æ◊ËÕ„Àâ‰¥â
·π«∑“ß„π°“√ª√—∫ª√ÿß√–∫∫°“√ªØ‘∫—μ‘ß“π§≈—ß ‘π§â“

ëë °“√‡ª≈’Ë¬π«‘∏’°“√À¬‘∫ ‘π§â“ (Picking
Method)

®“°°“√∑∫∑«πß“π«‘®—¬„πÕ¥’μ æ∫«à“„π∑’Ë¡’
§≈—ß ‘π§â“¢π“¥„À≠à·≈–„™â«‘∏’°“√À¬‘∫ ‘π§â“·∫∫
Picker-to-Part  à«π„À≠à„™â«‘∏’°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ
(Zone Picking) ´÷Ëß‡ªìπ°≈¬ÿ∑∏å∑’Ë∂Ÿ°π”‰ªª√–¬ÿ°μå„™â
‡æ◊ËÕª√—∫ª√ÿßª√– ‘∑∏‘¿“æ¢Õß°√–∫«π°“√À¬‘∫ ‘π§â“
‡™àπ‡¥’¬«°—∫°“√À¬‘∫ ‘π§â“‡ªìπ§≈◊Ëπ (Wave Picking)
·≈–°“√À¬‘∫ ‘π§â“‡ªìπ™ÿ¥ (Batch Picking) ‚¥¬∑’Ë
Wave Picking ®–‡ªìπ°“√À¬‘∫ ‘π§â“μ“¡√Õ∫§” —Ëß∑’Ë
∂Ÿ° àß¡“‡À¡◊Õπ§≈◊Ëπ ‡™àπ √Õ∫°“√®—¥ àß ÷́Ëß®”‡ªìπμâÕß
¡’°“√ª√– “πß“π∑’Ë¥’¢Õßæπ—°ß“π·μà≈–§π Õ’°∑—Èß¬—ß
μâÕßÕ“»—¬°“√‡°Á∫¢âÕ¡Ÿ≈„π à«π¢Õß·ºπ°®—¥√∂∑’ËÕß§å°√
°√≥’»÷°…“„™â∫√‘°“√∫√‘…—∑ Outsource  à«π Batch
Picking ∑’Ë¡’°“√À¬‘∫ ‘π§â“‡ªìπ™ÿ¥ Õ¬à“ß‰√°Áμ“¡
°“√À¬‘∫ ‘π§â“·∫∫ Zone Picking ∑’ËºŸâ«‘®—¬‡ πÕπ’È
‡ªìπ«‘∏’°“√À¬‘∫ ‘π§â“∑’Ë¡’°“√ª√–¬ÿ°μåπ”‡Õ“À≈—°°“√¢Õß
Batch Picking ‡¢â“√à«¡ ‚¥¬°“√ Batch  ‘π§â“∑’Ë¡’μ”·Àπàß
®—¥‡°Á∫„πæ◊Èπ∑’Ë‡¥’¬«°—π®“°§” —Ëß ◊́ÈÕÀ≈“¬Ê „∫μ“¡
√Õ∫‡«≈“∑’Ë°”Àπ¥ ‡æ◊ËÕ‡ªìπ°“√™à«¬‡æ‘Ë¡ª√– ‘∑∏‘¿“æ
¢Õß°“√À¬‘∫ ‘π§â“·∫∫ Zone Picking

„π°“√ √â“ß·∫∫®”≈Õß ∂“π°“√≥å‡æ◊ËÕ®”≈Õß°“√
‡ª≈’Ë¬π«‘∏’°“√À¬‘∫ ‘π§â“®“°‡¥‘¡À¬‘∫ ‘π§â“∑’≈–§” —Ëß´◊ÈÕ

‡ªìπ°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μπ—Èπ ·∫∫®”≈Õß°“√À¬‘∫

 ‘π§â“·∫∫·∫àß‡¢μ ª√–°Õ∫¥â«¬ 3 °√–∫«π°“√À≈—°

‡™àπ‡¥’¬«°—∫·∫∫®”≈Õß∑’Ë‰¥âÕ∏‘∫“¬°àÕπÀπâ“ ·μà∑«à“

Õß§åª√–°Õ∫¢Õß·∫∫®”≈Õß·μà≈– à«π¡’°“√∑”ß“π

·μ°μà“ß°—πÕÕ°‰ª ¥—ß√Ÿª∑’Ë 10 ∑’Ë· ¥ß∂÷ß¢—ÈπμÕπ°“√

¥”‡π‘πß“π¢Õß°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ ‚¥¬‡√‘Ë¡¥â«¬

°“√‡¢â“¡“¢Õß§” —Ëß´◊ÈÕ ·∫∫®”≈Õß¡’°“√°”Àπ¥À¡“¬‡≈¢

§” —Ëß´◊ÈÕ·≈–«‘‡§√“–Àå√“¬≈–‡Õ’¬¥ ‘π§â“ ·≈â«®÷ß®”·π°

°≈ÿà¡ ‘π§â“«à“Õ¬Ÿà „π‚´π§«“¡√—∫º‘¥™Õ∫¢Õßæπ—°ß“π

À¬‘∫ ‘π§â“§π„¥ ÷́Ëßº≈∑’Ë‰¥â‡ªìπ¥—ß√Ÿª∑’Ë 11

°“√®—¥‚´π„Àâ°—∫ ‘π§â“·μà≈–ª√–‡¿∑π—Èπ ®–‡≈◊Õ°

æ‘®“√≥“®“°§«“¡∂’Ë„π°“√∂Ÿ° —Ëß´◊ÈÕ ‚¥¬°”Àπ¥„Àâ ‘π§â“

∑’Ë¡’Õ—μ√“§«“¡À¡ÿπ‡«’¬π Ÿß∂Ÿ°®—¥‡°Á∫∫π™—Èπ«“ß„°≈â®ÿ¥

‡¢â“-ÕÕ°§≈–°—π‰ª∑—Èß 5 æ◊Èπ∑’Ëμ“¡®”π«π¢Õßæπ—°ß“π

À¬‘∫ ‘π§â“¿“¬„π§≈—ß ‘π§â“°√≥’»÷°…“ π—Ëπ§◊Õ·μà≈–‚´π

®–¡’ ‘π§â“∑’Ë¡’§«“¡∂’Ë¡“°πâÕ¬∂Ÿ°®—¥‡°Á∫Õ¬Ÿà„πæ◊Èπ∑’Ë „π

ª√‘¡“≥∑’Ë „°≈â‡§’¬ß°—π ‡æ◊ËÕ„Àâæπ—°ß“π·μà≈–§π¡’

ª√‘¡“≥ß“π∑’Ë ¡¥ÿ≈°—π

 à«π°√–∫«π°“√À¬‘∫ ‘π§â“À≈—ß®“°∑’Ë·∫∫

®”≈Õß«‘‡§√“–Àå§” —Ëß´◊ÈÕ·μà≈–„∫  ‘π§â“·μà≈–ª√–‡¿∑

®–∂Ÿ°·∫àß‰ªμ“¡‚´π∑’Ë —ß°—¥‡√◊ËÕ¬‰ª®π°√–∑—Ëß‡«≈“

12:00 π. ·≈– 15:00 π. ·∫∫®”≈Õß®–∑”°“√√«∫√«¡

(Batch) §” —Ëß´◊ÈÕ∑—ÈßÀ¡¥∑’Ë‡°‘¥¢÷Èπ„π™à«ß‡«≈“¥—ß°≈à“«

‡æ◊ËÕ„Àâæπ—°ß“πÀ¬‘∫ ‘π§â“‰¥â®—¥‡μ√’¬¡ ‘π§â“∑’ËÕ¬Ÿà„π‡¢μ

√—∫º‘¥™Õ∫μ“¡¢âÕ¡Ÿ≈§” —Ëß´◊ÈÕ ‚¥¬°“√°”Àπ¥‡«≈“ÕÕ°

‡ªìπ 2 ™à«ß‡«≈“π’È°Á‡æ◊ËÕ„Àâæπ—°ß“π¡’®”π«π ‘π§â“∑’ËæÕ

‡À¡“–„π°“√‡¥‘πÀ¬‘∫ ‘π§â“·μà≈–√Õ∫ ‡æ√“–À“°

°”Àπ¥„Àâ¡’°“√√«¡ ‘π§â“∑ÿ°Ê ™—Ë«‚¡ß ®– àßº≈∑”„Àâ

ª√‘¡“≥ ‘π§â“πâÕ¬‡°‘π‰ª ¬“°μàÕ°“√®—¥√∂‡π◊ËÕß®“°

ª√‘¡“≥ ‘π§â“‰¡à‡μÁ¡§—π À√◊Õ°“√√«¡ ‘π§â“«—π≈–√Õ∫°Á

®–∑”„Àâæπ—°ß“π‰¡à “¡“√∂®—¥‡μ√’¬¡ ‘π§â“‡æ◊ËÕ®—¥ àß„π

«—π√ÿàß¢÷Èπ‰¥âμ“¡°√Õ∫‡«≈“ μ“¡√Ÿª∑’Ë 12

√Ÿª
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√Ÿª∑’Ë 10 ¢—ÈπμÕπ°“√¥”‡π‘πß“π¢Õß°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ

≈Ÿ°§â“ àß§” —Ëß´◊ÈÕ‡¢â“¡“„π√–∫∫

«‘‡§√“–Àå§” —Ëß´◊ÈÕμ“¡√“¬≈–‡Õ’¬¥

¥—ßπ’È

 1. ª√–‡¿∑ ‘π§â“

 2. ®”π«π ‘π§â“·μà≈–ª√–‡¿∑

 3. Zone ¢Õß ‘π§â“·μà≈–ª√–‡¿∑

Batch √“¬°“√ ‘π§â“„π·μà≈– Zone
∑ÿ°Ê 12:00 π. ·≈– 15:00 π.

°√–∫«π°“√À¬‘∫ ‘π§â“

√Õ®πæπ—°ß“πÀ¬‘∫ ‘π§â“
§π ÿ¥∑â“¬À¬‘∫ ‘π§â“§√∫∂â«π

°√–∫«π°“√μ√«® Õ∫ ‘π§â“

√Õ Batch ¢Õß§” —Ëß ◊́ÈÕ™ÿ¥μàÕ‰ª

 àß§” —Ëß´◊ÈÕ‰ª∑’Ë®ÿ¥μ√«® Õ∫
 ‘π§â“
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√Ÿª∑’Ë 11 ·∫∫®”≈Õß ∂“π°“√≥å à«π¢Õß°“√‡¢â“¡“¢Õß§” —Ëß´◊ÈÕ¢Õß°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ
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√Ÿª∑’Ë 12 ·∫∫®”≈Õß ∂“π°“√≥å à«π¢Õß°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ

√Ÿª∑’Ë 13 ·∫∫®”≈Õß ∂“π°“√≥å à«π¢Õß°“√μ√«® Õ∫ ‘π§â“¢Õß°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ
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 ÿ¥∑â“¬·∫∫®”≈Õß ∂“π°“√≥å„π à«π¢Õß°“√
μ√«® Õ∫ ‘π§â“ ”À√—∫«‘∏’°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μπ—Èπ
‡ªìπ°√–∫«π°“√∑’ËμâÕßÕ“»—¬‡«≈“∑’Ëæπ—°ß“π„π·μà≈–‚´π
„™â„π°“√À¬‘∫ ‘π§â“ ‡æ√“–√“¬°“√ ‘π§â“„π§” —Ëß´◊ÈÕ
·μà≈–„∫∂Ÿ°·¬°‰ªμ“¡μ”·Àπàß®—¥‡°Á∫„π‚´πμà“ßÊ
∑”„Àâ°“√μ√«® Õ∫ ‘π§â“ “¡“√∂‡√‘Ë¡μâπ‰¥â‡¡◊ËÕæπ—°ß“π
À¬‘∫ ‘π§â“§π ÿ¥∑â“¬À¬‘∫ ‘π§â“¡“√«∫√«¡‰«â„π®ÿ¥∑’Ë
°”Àπ¥‡ √Á® ‘Èπ ‚¥¬∑’Ë°“√μ√«® Õ∫ ‘π§â“®–‡ªìπ°“√
μ√«®π—∫ ‘π§â“μ“¡À¡“¬‡≈¢§” —Ëß´◊ÈÕ ¡‘„™àμ“¡æ◊Èπ∑’Ë√—∫
º‘¥™Õ∫¢Õßæπ—°ß“πÀ¬‘∫ ‘π§â“ ¥—ß√Ÿª∑’Ë 13

ëë °“√®—¥«“ßμ”·Àπàß„À¡à¢Õßμ”·Àπàß®—¥‡°Á∫
 ‘π§â“ (Stock Relocation) ·≈–æ◊Èπ∑’Ë√«∫√«¡ ‘π§â“
(Depot Relocation)

μ”·Àπàß®—¥‡°Á∫ ‘π§â“¢Õß§≈—ß ‘π§â“°√≥’»÷°…“„π
ªí®®ÿ∫—π‡ªìπ°“√®—¥‡°Á∫ ‘π§â“·∫∫ ÿà¡ ®÷ßÕ“®∑”„Àâ¡’º≈
μàÕ√–¬–∑“ß„π°“√‡¥‘πÀ¬‘∫ ‘π§â“¢Õßæπ—°ß“π ‚¥¬°“√
ª√—∫‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫ ‘π§â“·≈–æ◊Èπ∑’Ë√«∫√«¡ ‘π§â“
®–‡ªìπ°“√‡ª≈’Ë¬π¢âÕ¡Ÿ≈¥â“π√–¬–∑“ß¢Õß·∫∫®”≈Õß
μ—«·∑π√–∫∫ ®“°°“√§”π«≥√–¬–∑“ß∑—ÈßÀ¡¥¢Õß
√Ÿª·∫∫§” —Ëß ◊́ÈÕ (Pattern Ordering) ·μà≈–ª√–‡¿∑
‚¥¬√–¬–∑“ß¢Õß°“√ª√—∫‡ª≈’Ë¬πμ”·Àπàß°“√®—¥‡°Á∫ ‘π§â“
(Stock Relocation) À√◊Õæ◊Èπ∑’Ë√«∫√«¡ ‘π§â“ (Depot
Relocation) æ∫«à“°“√®—¥«“ßμ”·Àπàß„À¡à ∑”„Àâ°“√
‡¥‘πÀ¬‘∫ ‘π§â“¢Õßæπ—°ß“π¡’√–¬–∑“ß≈¥≈ß‡ªìπ à«π¡“°

5.3 °“√«‘‡§√“–Àå·≈–‡ª√’¬∫‡∑’¬∫º≈

°“√«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫º≈≈—æ∏å¥â“π√–¬–‡«≈“
·≈–√–¬–∑“ß∑’Ë‰¥â®“°·π«∑“ß°“√ª√—∫ª√ÿß„π 2 °√≥’
¡’√“¬≈–‡Õ’¬¥¥—ßπ’È

ë √–¬–‡«≈“√«¡μ—Èß·μà√—∫§” —Ëß (Order) ·√°
®πμ√«® Õ∫ ‘π§â“μ“¡§” —Ëß ÿ¥∑â“¬‡ √Á®„π·μà≈–«—π
(Total Duration for Picking System)

®“°μ“√“ß∑’Ë 5 · ¥ß„Àâ‡ÀÁπ«à“ «‘∏’°“√À¬‘∫ ‘π§â“
∑’≈–§” —Ëß´◊ÈÕ¡’√–¬–‡«≈“∑—Èß„π√–∫∫ 470.44 π“∑’
(S.D. = 110.39)  à«π°“√ª√—∫‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫
 ‘π§â“¥â«¬°“√¬â“¬ ‘π§â“∑’Ë∂Ÿ° —Ëß∫àÕ¬Ê ¡“®—¥‡°Á∫‰«â
∫√‘‡«≥„°≈â®ÿ¥‡¢â“-ÕÕ°§≈—ß ‘π§â“·≈–æ◊Èπ∑’Ë√«∫√«¡ ‘π§â“
 àßº≈„Àâ√–¬–‡«≈“μ—Èß·μà√—∫§” —Ëß·√°®πæπ—°ß“πμ√«®
π—∫ ‘π§â“¢Õß§” —Ëß ÿ¥∑â“¬‡ √Á®≈¥≈ß‡ªìπ 437.89
(S.D. = 80.60) ·≈– 440.66 π“∑’ (S.D. = 83.73)
μ“¡≈”¥—∫

Õ¬à“ß‰√°Áμ“¡ °“√ª√—∫‡ª≈’Ë¬π«‘∏’°“√À¬‘∫ ‘π§â“
®“°À¬‘∫ ‘π§â“∑’≈–§” —Ëß´◊ÈÕ‡ªìπ°“√À¬‘∫ ‘π§â“·∫∫·∫àß
‡¢μ°≈—∫∑”„Àâ√–¬–‡«≈“∑—ÈßÀ¡¥„π·μà≈–«—π‡æ‘Ë¡¢÷Èπ‡ªìπ
633.51 π“∑’ (S.D. = 53.02) ‡π◊ËÕß®“°∑—Èßæπ—°ß“π
À¬‘∫ ‘π§â“·≈–μ√«® Õ∫ ‘π§â“μâÕß√Õ®π°√–∑—Ëßæπ—°ß“π
À¬‘∫∑ÿ°§πÀ¬‘∫ ‘π§â“‡ √Á®‡√’¬∫√âÕ¬ ´÷ËßÕ“®‡°‘¥®“°
§«“¡‰¡à ¡¥ÿ≈°—π¢Õßª√‘¡“≥ß“π„π·μà≈–æ◊Èπ∑’Ë

μ“√“ß∑’Ë 5 ‡ª√’¬∫‡∑’¬∫√–¬–‡«≈“∑—ÈßÀ¡¥∑’Ëæπ—°ß“π„™â‰ª„π°“√‡μ√’¬¡ ‘π§â“μ“¡§” —Ëß´◊ÈÕ„π·μà≈–«—π

√–¬–‡«≈“∑—ÈßÀ¡¥„π√–∫∫¢Õß§” —Ëß´◊ÈÕ (π“∑’)

°“√¬â“¬μ”·Àπàßªí®®ÿ∫—π ·∫àß‡¢μ
®—¥‡°Á∫ ‘π§â“ √«∫√«¡ ‘π§â“

470.44 633.51 437.89 440.66

*S.D. 110.39 53.02 80.60 83.73

* à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π
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®“°μ“√“ß∑’Ë 6 °“√«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫√–¬–
‡«≈“∑—ÈßÀ¡¥„π√–∫∫ (Total Duration for Picking Sys-
tem) √–À«à“ß°“√À¬‘∫ ‘π§â“∑’≈–§” —Ëß·≈–°“√À¬‘∫
 ‘π§â“·∫∫·∫àß‡¢μ ¥â«¬ T-Test „π™à«ß§à“§«“¡‡™◊ËÕ¡—Ëπ
95% æ∫«à“ °“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ¡’√–¬–‡«≈“
√«¡„π√–∫∫¡“°°«à“°“√À¬‘∫ ‘π§â“∑’≈–§” —Ëß Õ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘μ‘∑’Ë√–¥—∫ 0.05 °≈à“«§◊Õ °“√À¬‘∫ ‘π§â“
·∫∫·∫àß‡¢μ ∑”„Àâæπ—°ß“π∑—ÈßÀ¡¥„™â‡«≈“√«¡„π√–∫∫
°“√À¬‘∫ ‘π§â“‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√À¬‘∫ ‘π§â“
∑’≈–§” —Ëß ‡™àπ‡¥’¬«°—∫§à“‡©≈’Ë¬¥â“π‡«≈“„πμ“√“ß∑’Ë 5 ∑’Ë
°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ∑”„Àâ√–¬–‡«≈“√«¡„π√–∫∫
°“√À¬‘∫ ‘π§â“¡“°°«à“√–¬–‡«≈“√«¡„π√–∫∫¢Õß°“√
À¬‘∫ ‘π§â“∑’≈–§” —Ëß  ”À√—∫°“√‡ª√’¬∫‡∑’¬∫√–¬–‡«≈“
∑—ÈßÀ¡¥„π√–∫∫ (Total Duration for Picking System)
√–À«à“ß°“√À¬‘∫ ‘π§â“∑’≈–§” —Ëß°—∫°“√‡ª≈’Ë¬πμ”·Àπàß
®—¥‡°Á∫ ‘π§â“·≈–μ”·Àπàß√«∫√«¡ ‘π§â“ æ∫«à“
°“√À¬‘∫ ‘π§â“∑’≈–§” —Ëß√Ÿª·∫∫ªí®®ÿ∫—π‰¡à·μ°μà“ß

®“°°“√À¬‘∫ ‘π§â“‡¡◊ËÕ∑”°“√‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫·≈–
æ◊Èπ∑’Ë√«∫√«¡ ‘π§â“Õ¬à“ß¡’π—¬ ”§—≠ °≈à“«§◊Õ °“√
‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫ ‘π§â“·≈–æ◊Èπ∑’Ë√«∫√«¡ ‘π§â“‰¡à
∑”„Àâ√–¬–‡«≈“∑—ÈßÀ¡¥„π√–∫∫·μ°μà“ß‰ª®“°°“√À¬‘∫
 ‘π§â“„πªí®®ÿ∫—π ´÷Ëß·μ°μà“ß‰ª®“°§à“‡©≈’Ë¬¥â“π‡«≈“∑’Ë
· ¥ß„Àâ‡ÀÁπ«à“ °“√‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫·≈–æ◊Èπ∑’Ë
√«∫√«¡ ‘π§â“∑”„Àâ√–¬–‡«≈“√«¡„π√–∫∫°“√À¬‘∫
 ‘π§â“≈¥≈ß

ë √–¬–‡«≈“√«¡„π°“√À¬‘∫ ‘π§â“ (Total
Picking Time) §◊Õ‡«≈“∑’Ëæπ—°ß“πÀ¬‘∫ ‘π§â“∑ÿ°§π„™â
‰ª°—∫°“√®—¥‡μ√’¬¡ ‘π§â“„π·μà≈–«—π ‡π◊ËÕß®“°°“√À¬‘∫
 ‘π§â“·∫∫·∫àß‡¢μ (Zone Picking) ‰¡à “¡“√∂®”·π°
‰¥â«à“æπ—°ß“π·μà≈–§π„™â‡«≈“‡∑à“„¥‰ª„π°“√À¬‘∫ ‘π§â“
¢Õß§” —Ëß·μà≈–„∫ ‡æ√“–°“√À¬‘∫ ‘π§â“¢Õßæπ—°ß“π
·μà≈–√Õ∫‡ªìπ°“√®—¥‡μ√’¬¡ ‘π§â“¢Õß§” —Ëß´◊ÈÕÀ≈“¬„∫
√«¡°—π ®÷ß„™â√–¬–‡«≈“√«¡„π°√–∫«π°“√À¬‘∫ ‘π§â“¡“
„™â„π°“√«‘‡§√“–Àå

μ“√“ß∑’Ë 6 · ¥ß°“√‡ª√’¬∫‡∑’¬∫√–¬–‡«≈“∑—ÈßÀ¡¥„π√–∫∫ (Total Duration for Picking System) ¢Õß°“√
À¬‘∫∑’≈–§” —Ëß°—∫°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ °“√‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫ ‘π§â“·≈–°“√‡ª≈’Ë¬π

μ”·Àπàß√«∫√«¡ ‘π§â“

Total Duration for

Picking System §à“ t Sig.

Single Order Picking
10.456* 0.000

Zone Picking

Single Order Picking
1.751* 0.086

Stock Relocation

Single Order Picking
1.641* 0.107

Depot Relocation

    *P < 0.05
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®“°μ“√“ß∑’Ë 7 · ¥ß„Àâ‡ÀÁπ«à“«‘∏’°“√À¬‘∫ ‘π§â“
∑’≈–§” —Ëß ◊́ÈÕ ¡’√–¬–‡«≈“√«¡„π°√–∫«π°“√À¬‘∫ ‘π§â“
423.2 π“∑’ (S.D. = 148.09) ÷́Ëß‡¡◊ËÕ∑¥ Õ∫‡ª≈’Ë¬π
μ”·Àπàß®—¥‡°Á∫ ‘π§â“·≈–μ”·Àπàß√«∫√«¡ ‘π§â“ ∑”„Àâ
√–¬–‡«≈“√«¡¢Õß°√–∫«π°“√À¬‘∫ ‘π§â“≈¥≈ß¡“°
‡π◊ËÕß®“°æπ—°ß“πÀ¬‘∫ ‘π§â“„™â‡«≈“‡¥‘π≈¥≈ß ‡æ√“–
 ‘π§â“∑’Ë¡’§«“¡∂’Ë „π°“√ —Ëß ◊́ÈÕ Ÿß®–∂Ÿ°®—¥‡°Á∫Õ¬Ÿà „π
μ”·Àπàß„°≈â®ÿ¥‡¢â“-ÕÕ° À“°¡’°“√¬â“¬μ”·Àπàß®—¥‡°Á∫
 ‘π§â“ À√◊Õ‡¡◊ËÕæπ—°ß“πÀ¬‘∫ ‘π§â“‡μ√’¬¡ ‘π§â“§√∫
μ“¡§” —Ëß°Á®–„™â‡«≈“‡¥‘π —Èπ≈ß„π°“√π” ‘π§â“‰ª«“ß‰«â∑’Ë
®ÿ¥√«∫√«¡ ‘π§â“„π°√≥’∑’Ë¡’°“√¬â“¬μ”·Àπàß√«∫√«¡ ‘π§â“
‚¥¬°“√‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫ ‘π§â“·≈–μ”·Àπàß√«∫√«¡

 ‘π§â“¡’√–¬–‡«≈“„π°√–∫«π°“√À¬‘∫ ‘π§â“ 339.37
(S.D. = 119.37) ·≈– 364.93 π“∑’ (S.D. = 109.94)
μ“¡≈”¥—∫

„π∑“ß°≈—∫°—π √–¬–‡«≈“√«¡„π°√–∫«π°“√À¬‘∫
 ‘π§â“¢Õß°“√‡ª≈’Ë¬π«‘∏’°“√À¬‘∫ ‘π§â“‡ªìπ·∫∫·∫àß‡¢μ
§◊Õ 462.90 π“∑’ (S.D. = 143.00) ‡æ√“–æπ—°ß“π
À¬‘∫ ‘π§â“∂Ÿ°°”Àπ¥„Àâ√Õ®π°√–∑—Ëßæπ—°ß“πÀ¬‘∫ ‘π§â“
§π ÿ¥∑â“¬‡μ√’¬¡ ‘π§â“‡ √Á® ®÷ß “¡“√∂‡√‘Ë¡À¬‘∫ ‘π§â“
√Õ∫„À¡à‰¥â ´÷Ëß·μ°μà“ß°—∫«‘∏’°“√À¬‘∫ ‘π§â“∑’≈–§” —Ëß∑’Ë
æπ—°ß“πÀ¬‘∫ ‘π§â“ “¡“√∂‡√‘Ë¡À¬‘∫ ‘π§â“μ“¡§” —Ëß„∫
„À¡à ‰¥â∑—π∑’À≈—ß®“°‡μ√’¬¡ ‘π§â“μ“¡§” —Ëß„∫‡¥‘¡
‡√’¬∫√âÕ¬·≈â«

μ“√“ß∑’Ë 7 ‡ª√’¬∫‡∑’¬∫√–¬–‡«≈“√«¡„π°“√À¬‘∫ ‘π§â“¢Õßæπ—°ß“π∑ÿ°§π

√–¬–‡«≈“√«¡„π°√–∫«π°“√À¬‘∫ ‘π§â“ (π“∑’)

°“√¬â“¬μ”·Àπàßªí®®ÿ∫—π ·∫àß‡¢μ
®—¥‡°Á∫ ‘π§â“ √«∫√«¡ ‘π§â“

423.20 462.90 339.37 364.93

*S.D. 148.09 143.00 119.37 109.94

* à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π
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®“°μ“√“ß∑’Ë 8 °“√«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫√–¬–
‡«≈“√«¡„π°“√À¬‘∫ ‘π§â“ (Total Picking Time) √–À«à“ß
°“√À¬‘∫ ‘π§â“∑’≈–§” —Ëß·≈–°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ
¥â«¬°“√∑¥ Õ∫ T-Test „π√–¥—∫§à“§«“¡‡™◊ËÕ¡—Ëπ 95%
æ∫«à“ °“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ¡’√–¬–‡«≈“√«¡„π
°“√À¬‘∫ ‘π§â“‰¡à·μ°μà“ß®“°°“√À¬‘∫ ‘π§â“∑’≈–§” —Ëß
Õ¬à“ß¡’π—¬ ”§—≠ °≈à“«§◊Õ °“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ
‰¡à∑”„Àâ√–¬–‡«≈“√«¡„π°“√À¬‘∫ ‘π§â“‡©≈’Ë¬·μ°μà“ß
°—∫°“√À¬‘∫ ‘π§â“∑’≈–§” —Ëß´◊ÈÕ ´÷Ëß·μ°μà“ß®“°§à“‡©≈’Ë¬
¢Õß‡«≈“√«¡„π°“√À¬‘∫ ‘π§â“„πμ“√“ß∑’Ë 7 ∑’Ë‡«≈“√«¡„π
°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ¡“°°«à“°“√À¬‘∫ ‘π§â“∑’≈–
§” —Ëß  ”À√—∫°“√‡ª√’¬∫‡∑’¬∫√–¬–‡«≈“√«¡„π°“√À¬‘∫
 ‘π§â“√–À«à“ß°“√À¬‘∫ ‘π§â“∑’≈–§” —Ëß°—∫°“√À¬‘∫
 ‘π§â“‡¡◊ËÕ∑”°“√‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫ ‘π§â“·≈–
μ”·Àπàß√«∫√«¡ ‘π§â“ æ∫«à“ °“√À¬‘∫ ‘π§â“‡¡◊ËÕ∑”°“√

μ“√“ß∑’Ë 8 · ¥ß°“√‡ª√’¬∫‡∑’¬∫√–¬–‡«≈“√«¡„π°“√À¬‘∫ ‘π§â“ (Total Picking Time) ¢Õß°“√À¬‘∫∑’≈–§”
 —Ëß°—∫°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ °“√‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫ ‘π§â“·≈–°“√‡ª≈’Ë¬πμ”·Àπàß√«∫√«¡

 ‘π§â“

Total Picking Time §à“ t Sig.

Single Order Picking
1.535* 0.131

Zone Picking

Single Order Picking
3.163* 0.003

Stock Relocation

Single Order Picking
2.175* 0.035

Depot Relocation

*P < 0.05

‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫·≈–μ”·Àπàß√«∫√«¡ ‘π§â“
∑”„Àâæπ—°ß“π„™â‡«≈“√«¡„π°“√À¬‘∫ ‘π§â“πâÕ¬°«à“°“√
À¬‘∫ ‘π§â“∑’≈–§” —ËßÕ¬à“ß¡’π—¬ ”§—≠∑’Ë√–¥—∫ 0.05
°≈à“«§◊Õ °“√‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫ ‘π§â“·≈–æ◊Èπ∑’Ë
√«∫√«¡ ‘π§â“∑”„Àâ√–¬–‡«≈“√«¡„π°“√À¬‘∫ ‘π§â“¢Õß
æπ—°ß“π≈¥≈ß®“°°“√À¬‘∫ ‘π§â“∑’≈–§” —Ëß´◊ÈÕ ·≈–‡ªìπ
‰ªμ“¡°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬¥â“π‡«≈“√«¡„π°“√À¬‘∫
 ‘π§â“∑’Ë°“√‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫·≈–æ◊Èπ∑’Ë√«∫√«¡
 ‘π§â“∑”„Àâ√–¬–‡«≈“√«¡„π°“√À¬‘∫ ‘π§â“≈¥≈ß

Õ¬à“ß‰√°Áμ“¡°“√»÷°…“æ∫«à“ °“√·∫àß‡¢μ ‘π§â“
π—Èπ¡’º≈μàÕ°√–∫«π°“√À¬‘∫ ‘π§â“‡ªìπÕ¬à“ß¡“°
‡π◊ËÕß®“°°“√·∫àß‚´π∑’Ë¡’ª√‘¡“≥ß“π‰¡à ¡¥ÿ≈°—π  àßº≈
∑”„Àâæπ—°ß“π à«π„À≠àμâÕß„™â‡«≈“‰ª„π°“√√Õ§Õ¬
(Waiting Time) ‡æ◊ËÕ„Àâæπ—°ß“π§π ÿ¥∑â“¬À¬‘∫ ‘π§â“
‡ √Á®
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®“°μ“√“ß∑’Ë 9 æ∫«à“ À“°¡’°“√ª√—∫‡ª≈’Ë¬π‚´π„Àâ
°—∫ ‘π§â“ ®–∑”„Àâæπ—°ß“π„™â‡«≈“„π°“√À¬‘∫ ‘π§â“
·μ°μà“ß°—π ®“°‡¥‘¡∑’Ë°“√·∫àß‡¢μ‚¥¬°“√®”·π° ‘π§â“
μ“¡§«“¡∂’Ë„π°“√ —Ëß¢Õß≈Ÿ°§â“‡æ’¬ßªí®®—¬‡¥’¬« ‡ªìπ°“√
π”®”π«π ‘π§â“∑’Ë∂Ÿ° —Ëß ◊́ÈÕ‡¢â“¡“„™â„π°“√æ‘®“√≥“¥â«¬
‡æ√“–°≈ÿà¡ ‘π§â“∑’Ë∂Ÿ° —Ëß∫àÕ¬Ê ®–∂Ÿ° —Ëß¥â«¬®”π«π∑’Ë‰¡à
¡“° º≈≈—æ∏å∑’Ë‰¥â®“°·∫∫®”≈Õß ∂“π°“√≥å· ¥ß„Àâ
‡ÀÁπ«à“ °“√ª√—∫‡ª≈’Ë¬π‚´π∑”„Àâ√–¬–‡«≈“√«¡„π°“√
À¬‘∫ ‘π§â“≈¥≈ß®“°‡¥‘¡ 462.90 π“∑’ (S.D. = 143.00)
‡ªìπ 438.20 π“∑’ (S.D. = 147.17) · ¥ß„Àâ‡ÀÁπ«à“
°“√®”·π°°≈ÿà¡ ‘π§â“„π«‘∏’°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ¡’
º≈μàÕ√–¬–‡«≈“√«¡„π°√–∫«π°“√À¬‘∫ ‘π§â“ °“√
‡ª≈’Ë¬π«‘∏’°“√À¬‘∫ ‘π§â“‡ªìπ·∫∫·∫àß‡¢μ∂Ÿ°·∫àßÕÕ°
‡ªìπ 2 √–¬– §◊Õ 1) °“√ª√—∫‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫
 ‘π§â“‚¥¬æ‘®“√≥“®“°§«“¡∂’Ë„π°“√∂Ÿ° —Ëß´◊ÈÕ·≈–ª√‘¡“≥
 ‘π§â“ ·≈– 2) °“√ª√—∫‡ª≈’Ë¬π«‘∏’°“√À¬‘∫ ‘π§â“¢Õß

æπ—°ß“π ́ ÷Ëß∑—Èß 2 √–¬–π’È‡ªìπ°√–∫«π°“√∑’Ë‰¡à¡’§à“„™â®à“¬
„π∑“ß°≈—∫°—π ·π«∑“ßπ’È®–‡ªìπ·π«∑“ß∑’ËμâÕß„™â‡«≈“„π
°“√‡ª≈’Ë¬π·ª≈ß„π™à«ß·√° ∑—Èß„π‡√◊ËÕß°“√¬â“¬μ”·Àπàß
®—¥‡°Á∫ ‘π§â“·≈–§«“¡‰¡à§ÿâπ‡§¬°—∫°“√À¬‘∫ ‘π§â“¥â«¬
«‘∏’°“√„À¡à¢Õßæπ—°ß“π ·μà‡¡◊ËÕπ”¡“‡ª√’¬∫‡∑’¬∫°—∫
°“√≈¥§«“¡ È́” ấÕπ„π¥â“π°“√ªØ‘∫—μ‘ß“π¢Õßæπ—°ß“π
„π√–¬–¬“«·≈â« ∂◊Õ«à“‡ªìπ·π«∑“ß∑’Ë§ÿâ¡§à“ ‡æ√“–‡¡◊ËÕ
æπ—°ß“π¡’§«“¡§ÿâ¡‡§¬°—∫æ◊Èπ∑’Ë√—∫º‘¥™Õ∫¬àÕ¡¡’‚Õ°“ 
∑’Ëæπ—°ß“π®–„™â‡«≈“„π°“√À¬‘∫ ‘π§â“≈¥≈ß‰ª‰¥âÕ’°

®“°μ“√“ß∑’Ë 10 °“√«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫√–¬–
‡«≈“√«¡„π°“√À¬‘∫ ‘π§â“ (Total Picking Time)
√–À«à“ß°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ·∫∫∑’Ë 1 ·≈–°“√
À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ·∫∫∑’Ë 2 ¥â«¬ T-Test „π√–¥—∫
§à“§«“¡‡™◊ËÕ¡—Ëπ 95% æ∫«à“ °“√À¬‘∫ ‘π§â“·∫∫·∫àß
‡¢μ·∫∫·√°‰¡à·μ°μà“ß®“°°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ
·∫∫∑’Ë 2 Õ¬à“ß¡’π—¬ ”§—≠ °≈à“«§◊Õ °“√À¬‘∫ ‘π§â“

μ“√“ß∑’Ë 9 ‡ª√’¬∫‡∑’¬∫√–¬–‡«≈“√«¡„π°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ

√–¬–‡«≈“√«¡„π°√–∫«π°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ (π“∑’)

·∫∫∑’Ë 1 ·∫∫∑’Ë 2

462.90 438.20

*S.D. 143.00 147.17

* à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π

μ“√“ß∑’Ë 10 · ¥ß°“√‡ª√’¬∫‡∑’¬∫√–¬–‡«≈“√«¡„π°“√À¬‘∫ ‘π§â“ (Total Picking Time) ¢Õß°“√À¬‘∫∑’≈–
§” —Ëß°—∫°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ ‡¡◊ËÕ¡’°“√‡ª≈’Ë¬π·ª≈ß°≈ÿà¡ ‘π§â“„π‚´π

Total Picking Time §à“ t Sig.

Zone Picking
0.818* 0.417

Revised Zone Picking

*P < 0.05
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·∫∫·∫àß‡¢μ·∫∫∑’Ë 2 ‰¡à∑”„Àâ√–¬–‡«≈“√«¡„π°“√À¬‘∫
 ‘π§â“‡©≈’Ë¬·μ°μà“ß‰ª®“°°“√À¬‘∫ ‘π§â“·∫∫·∫àß
‡¢μ·∫∫∑’Ë 1 ‚¥¬º≈∑’Ë‰¥â®“°°“√∑¥ Õ∫¢âÕ¡Ÿ≈∑“ß ∂‘μ‘
·μ°μà“ß‰ª®“°°“√‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬√–¬–‡«≈“√«¡„π
°“√À¬‘∫ ‘π§â“¥â“π∫π · ¥ß„Àâ‡ÀÁπ«à“ °“√®”·π°°≈ÿà¡
 ‘π§â“¢Õß«‘∏’°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ¥â«¬°“√
æ‘®“√≥“∑—Èß§«“¡∂’Ë·≈–®”π«π ‘π§â“„π°“√ —Ëß´◊ÈÕ ‰¡à
∑”„Àâ√–¬–‡«≈“√«¡„π°“√À¬‘∫ ‘π§â“·μ°μà“ß‰ª®“°°“√

æ‘®“√≥“®”·π° ‘π§â“¥â«¬§«“¡∂’Ë „π°“√ —Ëß´◊ÈÕ‡æ’¬ß
ªí®®—¬‡¥’¬«

ë √–¬–∑“ß„π°“√‡¥‘π¢Õßæπ—°ß“πÀ¬‘∫ ‘π§â“
(Total Picking Distance) §◊Õ√–¬–∑“ßμ—Èß·μàæπ—°ß“π
√—∫ Picking List ‡¥‘πÀ¬‘∫ ‘π§â“·≈–π” ‘π§â“‰ª«“ß
√«¡°—π‰«â∑’Ëæ◊Èπ∑’Ë√«∫√«¡ ‘π§â“

®“°μ“√“ß∑’Ë 11 · ¥ß„Àâ‡ÀÁπ«à“ «‘∏’°“√À¬‘∫ ‘π§â“
∑’≈–§” —Ëß´◊ÈÕ „™â√–¬–∑“ß√«¡„π°“√‡¥‘πÀ¬‘∫ ‘π§â“

μ“√“ß∑’Ë 11 ‡ª√’¬∫‡∑’¬∫√–¬–∑“ß„π°“√‡¥‘π¢Õßæπ—°ß“πÀ¬‘∫ ‘π§â“

√–¬–∑“ß„π°“√À¬‘∫ ‘π§â“ (¡.)

°“√¬â“¬μ”·Àπàß
ªí®®ÿ∫—π ·∫àß‡¢μ μ”·Àπàß ®ÿ¥√«∫√«¡

®—¥‡°Á∫ ‘π§â“  ‘π§â“

3,892.024 651.58 2,175.76 3,120.25

*S.D. 573.30 55.18 390.34 542.30

* à«π‡∫’Ë¬ß‡∫π¡“μ√∞“π

μ“√“ß∑’Ë 12 · ¥ß°“√‡ª√’¬∫‡∑’¬∫√–¬–∑“ß„π°“√À¬‘∫ ‘π§â“ (Total Picking Distance) ¢Õß°“√À¬‘∫∑’≈–§”
 —Ëß°—∫°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ °“√‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫ ‘π§â“·≈–°“√‡ª≈’Ë¬πμ”·Àπàß√«∫√«¡
 ‘π§â“

Total Picking Distance §à“ t Sig.

Single Order Picking 10.456* 0.000

Zone Picking

Single Order Picking 1.751* 0.000

Zone Picking

Single Order Picking 1.641* 0.000

Zone Picking

*P < 0.05
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·μà≈–«—π‡©≈’Ë¬ 3,892.024 ‡¡μ√ (S.D. = 573.30) ÷́Ëß
∂◊Õ«à“‡ªìπ√–¬–∑“ß∑’Ë¡“°∑’Ë ÿ¥‡¡◊ËÕπ”¡“‡ª√’¬∫‡∑’¬∫°—∫
√–¬–∑“ßÀ“°¡’°“√‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫ ‘π§â“·≈–
μ”·Àπàß√«∫√«¡ ‘π§â“ ÷́Ëß¡’√–¬–∑“ß√«¡ 2,175.76
(S.D. = 390.34) ·≈– 3,120.25 ‡¡μ√ (S.D. = 542.30)
μ“¡≈”¥—∫

„π à«π¢Õß°“√ª√—∫‡ª≈’Ë¬π«‘∏’°“√À¬‘∫ ‘π§â“®“°
‡¥‘¡∑’Ë„Àâæπ—°ß“πÀ¬‘∫ ‘π§â“∑’≈–§” —Ëß ◊́ÈÕ‡ªìπ°“√À¬‘∫
 ‘π§â“·∫∫·∫àß‡¢μ ´÷Ëß¡’√–¬–∑“ß√«¡„π°“√‡¥‘π¢Õß
æπ—°ß“πÀ¬‘∫ ‘π§â“‡∑à“°—∫ 651.58 ‡¡μ√ (S.D. = 55.18)
·πàπÕπ«à“°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ®–∑”„Àâ√–¬–
∑“ß„π°“√‡¥‘πÀ¬‘∫ ‘π§â“≈¥≈ß‡ªìπÕ¬à“ß¡“° ‡æ√“–
æπ—°ß“πÀ¬‘∫ ‘π§â“·μà≈–§π∂Ÿ°°”Àπ¥¢Õ∫‡¢μæ◊Èπ∑’Ë
§«“¡√—∫º‘¥™Õ∫„ÀâÀ¬‘∫ ‘π§â“‡©æ“–√“¬°“√¢Õß§” —Ëß
À≈“¬Ê „∫∑’Ëπ”¡“ Batch √«¡°—π Õ’°∑—Èß¬—ß¡’°“√‡¥‘π
ÕÕ°‰ªÀ¬‘∫ ‘π§â“‡æ’¬ß«—π≈– 2 √Õ∫‡∑à“π—Èπ

®“°μ“√“ß∑’Ë 12 °“√«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫√–¬–
∑“ß„π°“√À¬‘∫ ‘π§â“ (Total Picking Distance) √–À«à“ß
°“√À¬‘∫ ‘π§â“∑’≈–§” —Ëß °“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ
°“√À¬‘∫ ‘π§â“‡¡◊ËÕ∑”°“√‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫ ‘π§â“
·≈–°“√À¬‘∫ ‘π§â“‡¡◊ËÕ∑”°“√‡ª≈’Ë¬πμ”·Àπàß√«∫√«¡
 ‘π§â“¥â«¬ T-Test „π√–¥—∫§à“§«“¡‡™◊ËÕ¡—Ëπ 95%
æ∫«à“ °“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ °“√‡ª≈’Ë¬πμ”·Àπàß
®—¥‡°Á∫ ‘π§â“·≈–°“√‡ª≈’Ë¬πμ”·Àπàß√«∫√«¡ ‘π§â“
∑”„Àâ√–¬–∑“ß„π°“√À¬‘∫ ‘π§â“πâÕ¬°«à“°“√À¬‘∫ ‘π§â“
∑’≈–§” —Ëß Õ¬à“ß¡’π—¬ ”§—≠∑’Ë√–¥—∫ 0.05 °≈à“«§◊Õ
°“√ª√—∫ª√ÿß«‘∏’°“√À¬‘∫ ‘π§â“‡ªìπ°“√À¬‘∫ ‘π§â“·∫∫
·∫àß‡¢μ °“√‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫·≈–æ◊Èπ∑’Ë√«∫√«¡
 ‘π§â“¡’º≈∑”„Àâ√–¬–∑“ß„π°“√À¬‘∫ ‘π§â“¢Õßæπ—°ß“π
≈¥≈ß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫°“√À¬‘∫ ‘π§â“∑’≈–§” —Ëß´◊ÈÕ
´÷Ëß‡ªìπ‰ªμ“¡§à“‡©≈’Ë¬¥â“π√–¬–∑“ß„π°“√À¬‘∫ ‘π§â“∑’Ë
· ¥ß„πμ“√“ß∑’Ë 11 ∑’Ë°“√‡ª≈’Ë¬π«‘∏’°“√À¬‘∫ ‘π§â“‡ªìπ
·∫∫·∫àß‡¢μ °“√‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫·≈–æ◊Èπ∑’Ë

√«∫√«¡ ‘π§â“  àßº≈„Àâæπ—°ß“π¡’√–¬–∑“ß„π°“√‡¥‘π
À¬‘∫ ‘π§â“≈¥≈ß®“°°“√À¬‘∫ ‘π§â“∑’≈–§” —Ëß·∫∫
ªí®®ÿ∫—π

®“°º≈¢Õß°“√»÷°…“· ¥ß„Àâ‡ÀÁπ«à“ π‚¬∫“¬°“√
®—¥‡°Á∫ ‘π§â“μ“¡§«“¡∂’Ë„π°“√ —Ëß´◊ÈÕ ∑”„Àâæπ—°ß“π„™â
‡«≈“·≈–√–¬–∑“ß„π°“√À¬‘∫ ‘π§â“≈¥≈ß Õ¥§≈âÕß°—∫
ß“π«‘®—¬„πÕ¥’μ  à«π°“√ª√—∫‡ª≈’Ë¬π«‘∏’°“√À¬‘∫ ‘π§â“
‡ªìπ·∫∫ Zone Picking ∑’Ë‡°‘¥‡«≈“√Õ (Waiting
Time) √–À«à“ßæπ—°ß“π·μà≈–§π ∑”„Àâ°“√¥”‡π‘πß“π
¿“¬„π§≈—ß ‘π§â“„™â‡«≈“π“π°«à“«‘∏’°“√À¬‘∫ ‘π§â“·∫∫
ªí®®ÿ∫—π ´÷Ëß·πàπÕπ«à“º≈≈—æ∏å∑’Ë‰¥â·μ°μà“ß®“°ß“π«‘®—¬
„πÕ¥’μ∑’Ëæ∫«à“ °“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ∑”„Àâ
ª√– ‘∑∏‘¿“æ¢Õß°√–∫«π°“√À¬‘∫ ‘π§â“‡æ‘Ë¡¢÷Èπ ‡π◊ËÕß®“°
·μà≈–§≈—ß ‘π§â“¡’ª√–‡¿∑ ‘π§â“ ®”π«πæπ—°ß“πÀ¬‘∫
 ‘π§â“ ·ºπº—ß§≈—ß ‘π§â“ √Ÿª·∫∫§” —Ëß´◊ÈÕ œ≈œ ·μ°μà“ß
°—πÕÕ°‰ª ∑”„Àâ°“√«‘‡§√“–ÀåÀ“π‚¬∫“¬∑’Ë‡À¡“– ¡°—∫
·μà≈–§≈—ß ‘π§â“‰¥âº≈≈—æ∏å∑’Ë·μ°μà“ß°—πÕÕ°‰ª¥â«¬

6. Õ¿‘ª√“¬º≈

ß“π«‘®—¬π’È¡’«—μ∂ÿª√– ß§å‡æ◊ËÕ‡ πÕ·π«∑“ß„π°“√
ª√—∫ª√ÿß°“√¥”‡π‘πß“π¿“¬„π§≈—ß ‘π§â“¢Õß™‘Èπ à«π
Õ‘‡≈Á°∑√Õπ‘° å ∑’Ë¡’¢π“¥‡≈Á°·≈–¥Ÿ·≈®—¥°“√¬“°
‡π◊ËÕß®“° ‘π§â“¡’√Ÿª≈—°…≥å§≈â“¬§≈÷ß°—π ‡æ◊ËÕ™à«¬Õß§å°√
„π°“√μ—¥ ‘π„®‡≈◊Õ°·π«∑“ß ¥â«¬°“√ √â“ß·∫∫®”≈Õß
 ∂“π°“√≥å‡ªìπ‡§√◊ËÕß¡◊Õ„π°“√«‘‡§√“–Àåº≈®“°°“√
¢âÕ¡Ÿ≈°“√¥”‡π‘πß“π¢Õß§≈—ß ‘π§â“°√≥’»÷°…“

®“°°“√»÷°…“æ∫«à“ °“√ª√—∫‡ª≈’Ë¬πμ”·Àπàß®—¥
‡°Á∫ ‘π§â“‡ªìπ·π«∑“ß∑’Ë§≈—ß ‘π§â“°√≥’»÷°…“§«√π”‰ª
ª√–¬ÿ°μå„™â ‡π◊ËÕß®“°·π«∑“ßπ’È àßº≈„Àâæπ—°ß“πÀ¬‘∫
 ‘π§â“„™â∑—Èß‡«≈“·≈–√–¬–∑“ß„π°“√‡¥‘πÀ¬‘∫ ‘π§â“≈¥
≈ß∂÷ß√âÕ¬≈– 6.92 ·≈– 44.10 μ“¡≈”¥—∫  à«π°“√
‡ª≈’Ë¬π«‘∏’°“√À¬‘∫ ‘π§â“‡ªìπ°“√À¬‘∫ ‘π§â“·∫∫·∫àß
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‡¢μπ—Èπ ∑”„Àâæπ—°ß“π¡’√–¬–∑“ß„π°“√‡¥‘πÀ¬‘∫ ‘π§â“
≈¥≈ß¡“°∑’Ë ÿ¥∂÷ß√âÕ¬≈– 83.26 ‡π◊ËÕß®“°æπ—°ß“π√—∫
º‘¥™Õ∫À¬‘∫ ‘π§â“‡©æ“–æ◊Èπ∑’Ë√—∫º‘¥™Õ∫ ·μà°Á∑”„Àâ
æπ—°ß“π¡’‚Õ°“ μâÕß∑”ß“π≈à«ß‡«≈“„π«—π∑’Ë§” —Ëß´◊ÈÕ∂Ÿ°
 àß¡“„π™à«ß∫à“¬®”π«π¡“° ∑—Èß 2 ·π«∑“ßπ’È “¡“√∂
‡°‘¥¢÷Èπ‰¥â‚¥¬∑’ËÕß§å°√¡‘μâÕß‡ ’¬§à“„™â®à“¬‡æ‘Ë¡ ‡æ√“–
‡ªìπ°“√ª√—∫‡ª≈’Ë¬πμ”·Àπàß®—¥‡°Á∫ ‘π§â“‡∑à“π—Èπ ÷́Ëß°“√
‡ª≈’Ë¬π·ª≈ßπ’È¬àÕ¡§ÿâ¡§à“‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫√–¬–∑“ß
·≈–√–¬–‡«≈“„π°“√À¬‘∫ ‘π§â“∑’Ë≈¥≈ß

ºŸâ«‘®—¬À«—ß«à“ ß“π«‘®—¬π’È®– “¡“√∂π”‰ª„™â‡ªìπ
·π«∑“ß„π°“√∑”ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫°“√ÕÕ°·∫∫

°“√®—¥°“√§≈—ß ‘π§â“·≈–·∫∫®”≈Õß ∂“π°“√≥å‰¥â ‚¥¬
°“√»÷°…“„πÕπ“§μÕ“®√«¡∂÷ß

- °“√»÷°…“·≈–∑¥ Õ∫·π«∑“ß°“√ª√—∫ª√ÿß
√–∫∫À≈“¬Ê ∑“ß‡≈◊Õ°√«¡°—π ‡™àπ °“√¬â“¬μ”·Àπàß√«∫
√«¡ ‘π§â“‚¥¬°”Àπ¥„Àâ„™â«‘∏’°“√À¬‘∫ ‘π§â“·∫∫·∫àß‡¢μ

- °“√»÷°…“‡ª√’¬∫‡∑’¬∫μâπ∑ÿπ¢Õß·π«∑“ß°“√
ª√—∫ª√ÿß°“√¥”‡π‘πß“π¿“¬„π§≈—ß ‘π§â“

- °“√»÷°…“∂÷ß°√–∫«π°“√Õ◊ËπÊ ∑’Ë‡°’Ë¬«¢âÕß
·≈–‡°‘¥¢÷Èπ„π§≈—ß ‘π§â“ ‡™àπ °√–∫«π°“√‡μ‘¡ ‘π§â“
°√–∫«π°“√®—¥ àß ‘π§â“·≈–°√–∫«π°“√®—¥‡°Á∫ ‘π§â“ ‡æ◊ËÕ
„Àâ‰¥â·∫∫®”≈Õß ∂“π°“√≥å∑’Ë¡’§«“¡ ¡∫Ÿ√≥å¡“°¬‘Ëß¢÷Èπ
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